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Introduction

In the past decades, research has been per-
formed on the distressed (Type D) personality 
profile as a vulnerability factor for emotional 
distress and adverse cardiovascular outcomes in 
patients with coronary artery disease (CAD; 
Denollet, 2013). The Type D personality profile 
is characterized by high levels of negative 
affectivity and social inhibition. Negative affec-
tivity refers to the tendency to experience feel-
ings of dysphoria, anxiety, and irritability, and 
social inhibition refers to the tendency to inhibit 
emotions and behavior in social interaction 
(Denollet, 2005). The relationship between 
Type D and emotional distress (e.g. depression, 
anxiety) is of great importance, since emotional 

distress is known to be associated with adverse 
cardiovascular outcomes (Frasure-Smith and 
Lespérance, 2008; Kubzansky et al., 2006; 
Roest et al., 2010). Social inhibition seems to 
be associated with increased cardiovascular 
risks as well, although evidence is less compel-
ling. Some large prospective studies have found 
associations between social anxiety/insecurity 
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and hypertension (Räikkönen et al., 2001) and 
susceptibility to myocardial infarction (Shen 
et al., 2008), and between social avoidance and 
cardiovascular morbidity and mortality (Berry 
et al., 2007).

Meta-analyses have shown that Type D per-
sonality is associated with an increased risk of 
cardiovascular events in patients with CAD 
(Denollet et al., 2010; Grande et al., 2012), but 
there are studies reporting null findings in 
patients with heart failure and other cardiac 
conditions (Coyne et al., 2011; Grande et al., 
2011; Pelle et al., 2010). The association of 
Type D with mortality was no longer significant 
after adjustment for depression in one study 
(Dulfer et al., 2015), while Type D still pre-
dicted adverse events after adjustment for 
depression in other studies (Denollet et al., 
2010). These worse health outcomes in patients 
with Type D personality may be explained by 
biological and behavioral mechanisms, includ-
ing smoking, poor diet, and lower levels of self-
efficacy (Booth and Williams, 2015; Wiencierz 
and Williams, 2016; Williams et al., 2016).

Over the past few years, there has been a 
debate concerning the validity of the Type D 
personality construct, in particular of the social 
inhibition component (Grande et al., 2010). 
Some have argued that social inhibition is 
merely an epiphenomenon of negative affectiv-
ity, being artifactual in the relationship between 
Type D and CAD outcomes (Ketterer, 2010). 
Additionally, the position of Type D personality 
within the five-factor model of personality 
shows that both negative affectivity and social 
inhibition were positively correlated with neu-
roticism and negatively with conscientiousness 
and extraversion (De Fruyt and Denollet, 2002). 
However, more recent evidence suggests that 
social inhibition interacts with negative affec-
tivity to predict adverse events in patients with 
CAD (Denollet et al., 2013), and factor analytic 
studies have shown that social inhibition is dis-
tinguishable from negative affectivity and 
depression in healthy individuals (Beutel et al., 
2012; Kudielka et al., 2004) and cardiac  
patients (Kupper et al., 2013; Pelle et al., 2009). 
Nevertheless, more research is needed to fur-

ther investigate the validity of the social inhibi-
tion component of Type D personality.

Therefore, the aim of this study was to 
enhance knowledge about the content and dis-
tinctiveness of the social inhibition construct, 
by investigating its associations with emotional 
distress and inhibition markers in CAD patients. 
Social inhibition was analyzed at dimensional, 
continuous, and categorical levels within the 
context of the Type D personality construct. 
Dimensional and continuous analyses of Type 
D personality traits imply a variable-centered 
approach, which assumes that the population is 
homogeneous with respect to how these traits 
operate on outcomes (Laursen and Hoff, 2006). 
A categorical analysis of Type D is based on a 
person-centered approach that aims to identify 
groups of individuals who share particular 
attributes (Laursen and Hoff, 2006). In some 
studies, both continuous and categorical meas-
ures of Type D were associated with adverse 
outcomes (Denollet et al., 2013), while in oth-
ers only categorical Type D measures were 
associated with outcomes (Dulfer et al., 2015; 
Wang et al., 2016). It is important to take  
both variable-centered and person-centered 
approaches into account, since these comple-
mentary approaches both capture unique infor-
mation. Therefore, it may have practical and 
theoretical benefits to use both approaches 
simultaneously in personality research.

In this study, we analyzed Type D scores 
according to the recommendations of Smith 
(2011). First, we used exploratory factor analy-
sis to examine the two-factor structure of the 
Type D construct as defined by its distinct social 
inhibition and negative affectivity components 
(dimensional approach). Second, we examined 
the main and interaction effects of social inhibi-
tion and negative affectivity as a vulnerability 
factor for emotional distress (continuous 
approach). Third, we examined personality pro-
totypes based on combinations of high and low 
levels of social inhibition and negative affectiv-
ity as defined by previously published cut-off 
scores (categorical approach). Dependent  
measures include markers of emotional distress 
(i.e. general anxiety, social phobia, depression, 
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negative/positive mood, and loneliness) and 
inhibition (i.e. interaction anxiety, emotional 
inhibition, and behavioral inhibition). We 
hypothesized that social inhibition is associated 
with other measures of inhibition and that it has 
value as vulnerability factor for emotional dis-
tress and inhibition in patients with CAD 
(Denollet, 2013; Grande et al., 2010).

Method

Participants and procedures

The sample consists of 173 patients with post-
acute CAD, who were recruited between January 
and June 2013 during their regular check-up 
visit to the cardiac outpatient clinic. Patients 
were eligible to participate if they had a diagno-
sis of CAD and were >18 years of age; patients 
with a history of psychiatric illness other than 
affective or anxiety disorders and patients  
who were unable to complete the questionnaires 
due to language difficulties were excluded.  
All patients received written information  
about the study and signed informed consent. 
Subsequently, they received our questionnaire at 
the outpatient clinic and were asked to return it 
by mail within 2 weeks. Approval for this study 
was obtained from the institutional psychology 
ethics committee.

Sociodemographic and lifestyle 
characteristics

Sociodemographic variables included age, sex, 
educational level, and marital status. Lifestyle 
variables included smoking, alcohol consump-
tion, and body mass index (BMI). Information 
on these variables was derived from purpose-
designed questions in the questionnaire. Smoking 
and alcohol consumption were assessed using 
the questions “do you smoke?” and “do you con-
sume alcohol?” and could be answered with yes 
or no. BMI was calculated using self-reported 
length and weight.

To assess patients’ physical and mental 
health status, the 12-item Short Form Health 
Survey (SF-12) was used. The SF-12 is a generic  

health-related quality of life (HRQoL) instru-
ment that uses a subset of 12 items from the 
SF-36 (Ware et al., 1996). The SF-12 consists 
out of two scales, a physical scale and a mental 
scale. Cronbach’s alpha of the SF-12 yielded 
.77 for this sample.

Continuous and categorical measures 
of Type D personality

Type D personality was assessed with the 
14-item Type D Scale (DS14; Denollet, 2005). 
The items on this scale are rated on a 5-point 
Likert scale ranging from 0 (false) to 4 (true) 
and can be divided into two subscales: negative 
affectivity (e.g. “I am often irritated”) and 
social inhibition (e.g. “I find it hard to start a 
conversation”). A standardized cut-off of ⩾10 
on one of the subscales indicates either high 
negative affectivity or high social inhibition. 
Type D personality is defined with a score of 
⩾10 on both subscales. Cronbach’s alpha of 
this scale is .88/.86 and the 3-month test–retest 
reliability amounts .72/.82 for the negative 
affectivity and social inhibition subscale, 
respectively (Denollet, 2005). In the current 
sample, Cronbach’s alpha was .87 for both sub-
scales. Based on the quadrants defined by nega-
tive affectivity and social inhibition cut-off 
scores, we were able to identify four subgroups: 
a reference group that is low on social inhibi-
tion and negative affectivity (both social inhibi-
tion <10 and negative affectivity <10), a group 
that is high on social inhibition only (social 
inhibition ⩾10 and negative affectivity <10), a 
group that is high on negative affectivity only 
(negative affectivity ⩾10 and social inhibition 
<10), and a Type D group (both negative affec-
tivity ⩾10 and social inhibition ⩾10).

Measures of emotional distress

Depressive symptoms. The 9-item Patient Health 
Questionnaire (PHQ-9) was used to assess 
depressive symptoms. This questionnaire 
scores each of the 9 Diagnostic and Statistical 
Manual of Mental Disorders (4th ed.; DSM-IV) 
depression criteria on a 4-point Likert scale 
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from 0 (not at all) to 3 (nearly every day) 
(Kroenke et al., 2001). A cut-off score ⩾10 was 
used to classify patients with clinically relevant 
depressive symptoms. The questionnaire has a 
sensitivity of 88 percent and a specificity of 
88 percent with this cut-off (Kroenke et al., 
2001). The PHQ-9 is therefore a reliable and 
valid measure of depression severity. Cron-
bach’s alpha was .80 in this dataset.

Negative and positive mood states. Negative and 
positive mood states were measured using the 
Global Mood Scale (GMS). This self-report 
questionnaire consists of 10 negative and 10 pos-
itive mood terms which have to be rated on a 
5-point Likert scale from 0 (not at all) to 4 (very). 
Examples of negative mood terms are 
“exhausted” and “helpless” and examples of 
positive mood terms are “active” and “lively.” 
The total score on each subscale ranges from 0 to 
40, with a higher score indicating more negative 
or positive mood. Both subscales of the GMS are 
internally consistent (Denollet, 1993). Cron-
bach’s alpha was .94 for negative mood and .91 
for positive mood in the current sample.

General anxiety. Anxiety symptoms were meas-
ured using the 7-item Generalized Anxiety Dis-
order scale (GAD-7). Items on this scale are 
rated on a 4-point Likert scale from 0 (not at all) 
to 3 (almost daily) (e.g. “Over the last 2 weeks, 
how often have you felt nervous, anxious or on 
edge?”), with total scores ranging from 0 to 21 
(Spitzer et al., 2006). The GAD-7 is a reliable 
and valid scale, with a cut-off value of ⩾10 that 
is indicative of clinically relevant anxiety 
symptoms. The sensitivity and specificity of 
this questionnaire are satisfactory using this 
cut-off value (89% and 82%, respectively; 
Spitzer et al., 2006). Cronbach’s alpha for the 
GAD-7 was .88 in the current sample.

Social phobia. The Social Phobia Scale (SPS) 
was used to assess the fear of being scrutinized 
during routine activities. This questionnaire is 
corresponding to the Diagnostic and Statistical 
Manual of Mental Disorders (3rd ed.; DSM) 
descriptions of Social Phobia (Mattick and 

Clarke, 1998). In this study, we used the SPS11, 
the 11-item version of the SPS (Kupper and 
Denollet, 2012). This scale is rated on a 5-point 
Likert scale ranging from 0 (not at all) to 4 
(extremely). Hence, total scores range from 0 to 
44, with higher scores indicating higher levels 
of social phobia. An example of the SPS11 is “I 
am afraid that other people stare at me when I 
walk down the street.” Cronbach’s alpha was 
.83 in this study.

Loneliness. The 10-item University of Califor-
nia, Los Angeles Loneliness Scale (UCLA-R-
S) was used to measure loneliness. This scale is 
rated on a 4-point Likert scale ranging from 1 
(never) to 4 (very often) and includes items like 
“My social relationships are superficial” and “I 
do not belong” (Russell, 1996). Total scores 
range from 10 to 40 and with a higher score 
indicating more loneliness. The UCLA-R-S is a 
reliable scale, with internal consistency ranging 
from .89 to .94 and a 1-year test–retest reliabil-
ity of r = .73 (Russell, 1996). In the current sam-
ple, Cronbach’s alpha was .76.

Measures of inhibition

Interaction anxiety. The Social Interaction Anxi-
ety Scale (SIAS) was used to measure feelings 
of discomfort and tension in social situations 
(Mattick and Clarke, 1998). In this study, we 
used the 10-item Social Interaction Anxiety 
Questionnaire (SIAS10; Kupper and Denollet, 
2012). This scale is rated on a 5-point Likert 
scale ranging from 0 (not at all) to 4 (extremely) 
and therefore total scores range from 0 to 40. 
Higher scores indicate higher levels of interac-
tion anxiety. An example of the SIAS10 is “I 
have difficulties making eye contact with oth-
ers.” Cronbach’s alpha was .93 in this study.

Emotional inhibition. The Emotional Control 
Questionnaire (ECQ) is a 56-item scale that 
assesses emotional control. Emotional control 
can be defined as the tendency to inhibit the 
expression of emotional responses (Roger and 
Najarian, 1989). This scale consists out of four 
factors, comprising 14 items each (i.e. Rehearsal, 
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Emotional Inhibition, Aggression Control, and 
Benign Control). In this study, we used the Dutch 
version of the Emotional Inhibition subscale. 
This subscale includes items such as “I seldom 
show how I feel about things” and “When some-
one upsets me, I try to hide my feelings.” Items 
are scored as present or not and the higher some-
one’s total score, the higher the level of emo-
tional inhibition (Roger and Najarian, 1989). 
Cronbach’s alpha for this subscale was .73 in the 
present sample.

Behavioral inhibition. To measure behavioral inhi-
bition, we used the 4-item Behavioral Inhibition 
Scale (BIS). This scale addresses inhibition 
related to shyness, communication, fearfulness, 
and smiling (Gest, 1997). This scale includes 
items such as “I feel shy if I have to talk with a 
stranger.” These are scored as present or not, 
with total scores ranging from 4 (i.e. not appre-
hensive, not shy, and very sociable when meet-
ing an unfamiliar person) to 16 (i.e. very 
apprehensive and shy, and not capable of initiat-
ing social interaction with an unfamiliar per-
son). Cronbach’s alpha was .71 in this study.

Statistical analysis

Sample characteristics were calculated for the 
total sample and for the four subgroups based 
on the two subscale cut-offs of the DS14 (i.e. 
reference group: low on social inhibition and 
negative affectivity, SI: only social inhibition 
⩾10, NA: only negative affectivity ⩾10, Type 
D: both social inhibition and negative affectiv-
ity ⩾10). Chi-square tests and F-tests were 
used to examine differences between the four 
subgroups on categorical and continuous sam-
ple characteristics.

To investigate the dimensionality of the Type 
D components, we conducted an exploratory 
factor analysis (Oblimin rotation) of the sum 
scores of social inhibition and negative affectiv-
ity subscales together with sum scores of dis-
tress measures (depression, negative/positive 
mood, general anxiety, social phobia, and lone-
liness) and inhibition measures (interaction 
anxiety, emotional and behavioral inhibition). 

Bartlett’s test of sphericity and the Kaiser–
Meyer–Olkin measure of sampling adequacy 
(KMO index) were examined to evaluate 
whether the data fulfilled the assumptions to 
carry out a factor analysis. The number of fac-
tors to extract was based on eigenvalues and 
screeplot data. We used maximum likelihood as 
extraction method.

Next, we performed a series of multiple 
regression analyses to investigate the contribu-
tion of social inhibition and negative affectiv-
ity (continuous Type D measure) and their 
interaction as independent correlates of emo-
tional distress and inhibition measures. We 
were primarily interested in the effect of social 
inhibition when controlled for negative affec-
tivity, as some consider the social inhibition 
component to be redundant (Ketterer , 2010). 
To avoid multicollinearity due to the correla-
tions between social inhibition, negative affec-
tivity, and Type D personality, social inhibition 
and negative affectivity total scores were cen-
tered. Subsequently, an interaction term was 
calculated based on the centered variables. 
These analyses were controlled for the effects 
of sex, age, educational level, and marital sta-
tus because of their established relationship 
with anxiety and depression (Furmark, 2002; 
Gottlieb et al., 2004).

Finally, we adopted a categorical approach 
by comparing scores of the four personality 
type subgroups on emotional distress and inhi-
bition. Analyses of variance (ANOVAs) were 
used to analyze overall subgroup differences 
and standardized Pearson residuals to deter-
mine which subgroups differed significantly. 
All analyses were performed using IBM SPSS 
22.0 for Windows (IBM SPSS Inc., Chicago, 
IL, USA).

Results

Sample characteristics

In total, 251 consecutive patients with post-
acute CAD received questionnaires. The 
response rate was 69 percent, with 173 patients 
giving informed consent and returning a 
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completed questionnaire. Patients with any 
missing values on socio demographic or psy-
chological variables (N = 22) were not different 
from patients without missing values (N = 151) 
regarding sex (p = .30), marital status (p = .38), 
educational level (p = .53), smoking behavior 
(p = .14), alcohol use (p = .11), BMI (p = .14), 
physical health status (p = .86), and mental 
health status (p = .71). Therefore, we analyzed 
data based on available cases.

Table 1 displays demographic and lifestyle 
characteristics of the total sample and strati-
fied by personality subgroups. The average 
age of the total sample was 69 ± 9.6 years and 
77 percent were men. There were sex differ-
ences between the personality subgroups. Post 
hoc analyses showed that there were more 
women in the negative affectivity group, com-
pared to the three other groups. There were 
also significant group differences in physical 
(p = .002) and mental (p < .001) health status 
between the four groups (F = 5.1, p = .002; 
F = 15.3, p < .001, respectively). Post hoc 
analyses indicated that patients in the negative 
affectivity and Type D groups reported sig-
nificantly worse physical and mental health 
status, as compared to patients in the other 
groups.

Dimensional approach: two-factor 
structure of SI and NA measures

According to the KMO index (0.85) and 
Bartlett’s test of sphericity (p < .001), data on 
social inhibition, negative affectivity, distress 
measures, and inhibition measures fulfilled 
the assumptions to perform a factor analysis 
of sum scores. There were three factors with 
eigenvalues >1 (explaining 66% variance), 
but the screeplot showed a clear break after 
the second factor. Therefore, we decided to 
retain two factors that explained 58 percent of 
the variance (Table 2). This dimensional anal-
ysis was consistent with previous research, 
showing a two-factor model of “negative 
affectivity” and “social inhibition” personal-
ity domains. Negative affectivity (DS14), 
depression (PHQ-9), positive and negative 
mood states (GMS), and general anxiety 
(GAD-7) loaded highest on the first factor.

The second factor was defined by high load-
ings on social inhibition (DS14), interaction 
anxiety (SIAS10), behavioral inhibition (BIS), 
emotional inhibition (ECQ-2), social phobia 
(SPS11), and loneliness (UCLA-R-S). One 
scale showed a cross-loading >.30 on both fac-
tors, namely, general anxiety (.55/.32). The 

Table 1. Demographic and clinical characteristics for the total sample and four personality subgroups.

# Missing Total sample
n = 173

Personality subgroups a χ2/F b p

 Reference
n = 77

SI only
n = 35

NA only
n = 24

Type D
n = 35

Women, n (%) 0 40 (23) 11 (14) 8 (23) 11 (46) 8 (23) 10.6 .01
Age (mean ± SD) 0 69.1 ± 9.6 68.6 ± 8.7 69.5 ± 10.9 67.7 ± 9.8 69.7 ± 10.1 0.28 .84
With partner, n (%) 0 144 (83) 64 (83) 32 (91) 19 (79) 32 (91) 10.3 .80
Higher education, n (%) c 0 107 (62) 49 (64) 23 (66) 15 (63) 20 (57) 8.8 .45
Smoking, n (%) 0 14 (8) 9 (12) 1 (3) 3 (13) 1 (3) 4.5 .21
Alcohol use, n (%) 0 113 (65) 51 (66) 26 (74) 15 (63) 20 (57) 2.4 .50
Body mass index (mean ± SD) 3 27.6 ± 4 27.9 ± 4.3 27.3 ± 3.6 26.8 ± 4 27.6 ± 3.8 .54 .66
Physical health status (mean ± SD) d 1 44.1 ± 11 46.8 ± 10.8 45.1 ± 10.7 43 ± 9.7 38.4 ± 10.9 5.1 .002
Mental health status (mean ± SD) d 1 47.5 ± 10.6 51.1 ± 8.6 50.9 ± 8.7 43.3 ± 11.2 39.4 ± 10.7 15.3 <.001

a  Reference: no social inhibition and no negative affectivity (SI−/NA−); SI: social inhibition only (SI+/NA−); NA: negative affectivity only 
(SI−/NA+); Type D: both social inhibition and negative affectivity (SI+/NA+).

b χ2/F: for categorical variables χ2 is shown, and for continuous variables F-value is shown.
c Higher education: vocational education level or higher.
d Physical and mental health status: measured with 12-item Short Form Health Survey (SF-12).
p ⩽ .05 are presented in bold.
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negative affectivity and social inhibition factors 
were moderately correlated (r = .48).

Continuous approach: effects of NA, 
SI and their interaction

The first model included covariates sex, age, 
partner status, and educational level. Female 
sex was positively associated with negative 
mood (p = .03), general anxiety (p = .003), and 
social phobia (p = .01). Higher educational level 
was positively associated with behavioral inhi-
bition (p = .01) and loneliness (p = .001) and 
having a partner was positively associated with 
social phobia (p = .004).

Model 2 (i.e. centered negative affectivity 
and social inhibition scores, together with 
covariates) showed significant positive main 
effects of negative affectivity for depression 
(p < .001), negative mood (p < .001), general 
(p < .001), and interaction anxiety (p < .001) and 
significant negative main effects for positive 
mood (p = .002; Table 3). Social inhibition had 
significant positive main effects for general 

(p = .007) and interaction anxiety (p < .001), 
emotional (p < .001) and behavioral inhibition 
(p < .001), social phobia (p < .001), and loneli-
ness (p = .001) and negative main effects for 
positive mood (p = .004; Table 4). For all dis-
tress and inhibition measures, the models sig-
nificantly improved after including negative 
affectivity and social inhibition (p < .001; Tables 
3 and 4).

Next, we expanded the model with the inter-
action term of negative affectivity and social 
inhibition (centered variables). All main effects 
for negative affectivity (i.e. depression, nega-
tive and positive mood, general anxiety, inter-
action anxiety, social phobia, and loneliness) 
and for social inhibition (i.e. positive mood, 
general anxiety, interaction anxiety, emotional 
and behavioral inhibition, social phobia, and 
loneliness) remained significant in Model 3 
(Table 3 and 4). There was also a significant 
interaction effect of Type D for social interac-
tion anxiety (p = .001) and a trend toward an 
effect for general anxiety (p = .09). For other 
distress and inhibition measures, the continuous 
interaction yielded no significant effects.

Categorical approach: NA, SI, and 
Type D subgroups

Next, we adopted a categorical approach by 
comparing the four personality subgroups on 
emotional distress (Figure 1(a)). These groups 
differed significantly in depression (F = 8.29), 
negative mood (F = 11.71), positive mood 
(F = 5.70), and general anxiety (F = 23.46), with 
p-values ⩽.001. Post hoc analyses indicated 
that the Type D group reported higher levels of 
depressive symptoms and negative mood 
(p < .001) and lower levels of positive mood 
(p = .02) as compared to the other three groups 
(Figure 1(a)). Both the Type D and negative 
affectivity groups had higher levels of general 
anxiety (p = .02) compared to the other two 
groups.

The personality subgroups also differed sig-
nificantly in interaction anxiety (F = 25.05), 
emotional inhibition (F = 13.4), behavioral inhi-
bition (F = 12.95), social phobia (F = 10.85), 

Table 2. Construct validity of the social inhibition 
domain: exploratory factor analysis of sum scores.

Factor I Factor II

Negative affectivity (DS14-NA) 0.56 0.24
Depression (PHQ-9) 0.92 −0.13
Negative mood (GMS-NA) 0.91 −0.11
Positive mood (GMS-PA) −0.56 −0.09
Anxiety (GAD-7) 0.55 0.32
Social inhibition (DS14-SI) 0.01 0.76
Interaction anxiety (SIAS10) 0.18 0.73
Behavioral inhibition (BIS) −0.05 0.62
Emotional inhibition (ECQ-2) −0.10 0.61
Social phobia (SPS11) 0.27 0.41
Loneliness (UCLA-R-S) 0.24 0.36
Eigenvalue 4.9 1.6
% of variance 44% 14%

Bold values reflect scales selected for each factor. DS-14: 14-item 
Type D Scale; NA: negative affectivity; PHQ-9: 9-item Patient 
Health Questionnaire; GMS: Global Mood Scale; PA: positive 
affectivity; GAD: Generalized Anxiety Disorder; SIAS: Social 
Interaction Anxiety Scale; BIS: Behavioral Inhibition Scale; ECQ-
2: Emotional Inhibition subscale from the Emotional Control 
Questionnaire; SPS: Social Phobia Scale; UCLA-R-S: University of 
California, Los Angeles Loneliness Scale.
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and loneliness (F = 11.08), again with p-values 
<.001 (Figure 1(b)). Post hoc analyses indicated 
that the Type D group reported significantly 
higher levels of interaction anxiety compared to 
the other three groups (p = .03) and that the 
social inhibition group reported significantly 
higher levels of interaction anxiety compared to 
the reference group (p < .001) and negative 
affectivity group (p = .049). Furthermore, the 
Type D group reported significantly more emo-
tional and behavioral inhibition (p = .01) com-
pared to the three other groups and the social 
inhibition group reported significantly more 

inhibition compared to the reference group 
(p < .001, see Figure 1(b)). Finally, the reference 
group with low negative affectivity and social 
inhibition had the lowest levels of social phobia 
(p = .02) and loneliness (p = .006).

Discussion

The findings of this study indicated that social 
inhibition is a distinct component from negative 
affectivity within the Type D personality con-
struct and that both social inhibition and nega-
tive affectivity are associated with increased 

Table 3. Associations of continuous negative affectivity (NA) and social inhibition (SI) scores with 
markers of emotional distress.

Depression  
PHQ-9

Negative mood 
GMS-NA

Positive mood 
GMS-PA

General anxiety 
GAD-7

 β p β p β p β p

Model 1
 Female sex .15 .07 .18 .03 −.10 .23 .24 .003
 Age −.14 .09 −.08 .30 .002 .98 −.13 .10
 Having a partner .03 .75 .02 .85 −.07 .44 .05 .56
 Higher education .05 .59 .15 .07 −.10 .24 .12 .12
 F = 1.79; R2 = .05; 

p = .13
F = 2.71; R2 = .07; 
p = .03

F = 1.17; R2 = .03; 
p = .33

F = 4.27; R2 = .10; 
p = .003

Model 2
 NA centered .48 <.001 .48 <.001 −.27 .002 .57 <.001
 SI centered .07 .35 .09 .22 −.24 .004 .17 .007
 Female sex .04 .59 .07 .38 −.04 .65 .11 .08
 Age −.12 .09 −.07 .34 −.01 .93 −.11 .07
 Having a partner .02 .74 .01 .85 −.07 .39 .05 .45
 Higher education −.03 .68 .08 .29 −.04 .61 .03 .65
 F = 9.88; R2 = .29; 

ΔF = 24.91;  
ΔR2 = .24; p < .001

F = 11.30; R2 = .32; 
ΔF = 25.59;  
ΔR2 = .25; p < .001

F = 5.86; R2 = .19; 
ΔF = 14.81;  
ΔR2 = .16; p < .001

F = 24.37; R2 = .50; 
ΔF = 57.99;  
ΔR2 = .40; p < .001

Model 3
 NA centered .48 <.001 .47 <.001 −.26 .003 .56 <.001
 SI centered .06 .47 .07 .37 −.21 .01 .14 .03
 NA × SI .05 .52 .08 .31 −.10 .23 .10 .09
 Female sex .04 .59 .06 .38 −.04 .66 .11 .08
 Age −.12 .09 −.07 .35 −.01 .90 −.11 .07
 Having a partner .03 .70 .02 .78 −.08 .33 .06 .37
 Higher education −.03 .65 .07 .32 −.03 .66 .02 .72
 F = 8.49; R2 = .29; 

ΔF = .41;
ΔR2 = .002; p = .52

F = 9.83; R2 = .32; 
ΔF = 1.03; ΔR2 = .005; 
p = .31

F = 5.25; R2 = .20; 
ΔF = 1.44; ΔR2 = .008; 
p = .23

F = 21.53; R2 = .51; 
ΔF = 2.76; ΔR2 = .009; 
p = .09

PHQ-9: Patient Health Questionnaire; GMS-NA: Negative Mood subscale from Global Mood Scale; GMS-PA: Positive Mood subscale 
from Global Mood Scale; GAD-7: General Anxiety Disorder.
p ⩽ .05 are presented in bold.



Timmermans et al. 9

vulnerability for emotional distress in patients 
with CAD. These findings are important 
because some have questioned the validity of 
the inhibition component in Type D (Grande 
et al., 2010) or have even argued that social 
inhibition is merely an epiphenomenon of nega-
tive affectivity (Ketterer, 2010). In our study, 
exploratory factor analysis clearly indicated a 
two-factor model of “social inhibition” (associ-
ated with inhibition and loneliness) and “nega-
tive affectivity” (associated with depression 
and mood states) as underlying, latent personal-
ity traits, which is in line with findings of 

previous factor analytic studies (Beutel et al., 
2012; Kudielka et al., 2004; Kupper et al., 2013; 
Pelle et al., 2009). In addition, a large interna-
tional study of 6222 patients with ischemic 
heart disease confirmed the cross-cultural valid-
ity of social inhibition as a distinct personality 
trait in the context of Type D (Kupper et al., 
2013). Importantly, the findings of this study 
also support the added value of social inhibition 
in describing and identifying psychological risk 
profiles in patients with CAD.

We included multiple anxiety measures to 
assess symptoms of general anxiety (GAD-7), 

Table 4. Associations of continuous negative affectivity (NA) and social inhibition (SI) scores with 
markers of inhibition.

Interaction 
anxiety SIAS10

Emotional 
inhibition ECQ-2

Behavioral 
inhibition BIS

Social phobia 
SPS 11

Loneliness 
UCLA-R-S

 β p β p β p β p β p

Model 1
 Female sex .07 .39 −.16 .054 .06 .45 .21 0.01 .02 .85
 Age −.001 .99 .02 .77 .09 .26 −.14 .08 −.01 .87
 Having a partner .07 .4 .14 .1 −.02 .82 .24 .004 −.02 .83
 Higher education .09 .27 .13 .13 .22 .01 .01 .88 .28 .001
 F = 0.91; R2 = .02; 

p = .46
F = 1.94; R2 = .05; 
p = .11

F = 2.86; R2 = .07; 
p = .03

F = 5.02; R2 = .12; 
p = .001

F = 3.24; R2 = .08; 
p = .01

Model 2
 NA centered .26 <.001 .08 .31 .03 .75 .35 <.001 .26 .001
 SI centered .54 <.001 .45 <.001 .46 <.001 .18 .02 .33 <.001
 Female sex .003 .97 −.19 .01 .05 .53 .12 .1 −.05 .49
 Age .008 .9 .03 .72 .09 .2 −.13 .07 −.004 .95
 Having a partner .08 .22 .14 .053 −.01 .87 .24 .001 −.01 .84
 Higher education .01 .88 .07 .31 .18 .01 −.05 .45 .22 .003
 F = 21.29; R2 = .47; 

ΔF = 60.57;  
ΔR2 = .44; p < .001

F = 9.34; R2 = .28; 
ΔF = 22.99;  
ΔR2 = .23; p < .001

F = 10.07; R2 = .29; 
ΔF = 22.81;  
ΔR2 = .22; p < .001

F = 10.87; R2 = .31; 
ΔF = 19.90;  
ΔR2 = .19; p < .001

F = 10.79;R2 = .31; 
ΔF = 23.90;  
ΔR2 = .23; p < .001

Model 3
 NA centered .23 .001 .09 .26 .03 .74 .36 <.001 .26 .001
 SI centered .48 <.001 .47 <.001 .47 <.001 .21 .009 .33 <.001
 NA × SI .21 .001 −.08 .28 −.02 .82 −.09 .21 .006 .93
 Female sex <.001 .99 −.19 .01 .05 .53 .12 .1 −.05 .49
 Age .01 .82 .02 .74 .09 .2 −.13 .07 −.004 .95
 Having a partner .1 .12 .14 .07 −.01 .85 .23 .002 −.01 .85
 Higher education −.002 .98 .08 .28 .18 .01 −.05 .49 .22 .003
 F = 21.02; R2 = .50; 

ΔF = 10.83; 
ΔR2 = .04; p = .001

F = 8.18; R2 = .28; 
ΔF = 1.16; 
ΔR2 = .006; p = .28

F = 8.58; R2 = .29; 
ΔF = .055; 
ΔR2 < .001; p = .82

F = 9.58; R2 = .32; 
ΔF = 1.57; 
ΔR2 = .007; p = .21

F = 9.19; R2 = .31; 
ΔF = .007; 
ΔR2 < .001; p = .93

SIAS10: Social Interaction Anxiety Scale; ECQ-2: Emotional Inhibition subscale from Emotional Control Questionnaire; BIS: Behavioral 
Inhibition Scale; SPS11: Social Phobia Scale; UCLA-R-S: Revised University of California Los Angeles Loneliness Scale.
p ⩽ .05 are presented in bold.
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social phobia (SPS11), and interaction anxiety 
(SIAS10). Factor analysis of total scale scores 
indicated cross-loadings of these anxiety meas-
ures across the two Type D components. 
General anxiety (.73) and social phobia (.48) 
loaded highest on the negative affectivity fac-
tor, with cross-loadings above .35 on the inhibi-
tion factor, while interaction anxiety loaded .70 
on the inhibition factor with a cross-loading of 
.43 on negative affectivity. Evidence from the 
general population also revealed that social 
inhibition was more strongly associated with 
interaction anxiety than with social phobia, 
whereas negative affectivity was more strongly 
associated with social phobia and, more specifi-
cally, its “loss of control” facet (Kupper and 
Denollet, 2014). These findings indicate that 
both Type D components are closely related to 
different manifestations of anxiety and may 
help to explain why Type D personality has 
been shown to be a clinically important predic-
tor for the severity (Schiffer et al., 2008) and 
persistence (Versteeg et al., 2015) of anxiety in 
cardiac patients.

Next, we shifted from a dimensional to a 
continuous approach of the Type D traits. Social 
inhibition was not only significantly associated 
with several inhibition measures (interaction 
anxiety, emotional and behavioral inhibition, 
social phobia, and loneliness) but also with 
some distress measures (positive mood and 
general anxiety) while adjusting for negative 
affectivity. Negative affectivity was signifi-
cantly associated with the well-known distress 
measures (depression, anxiety, and mood), but 
also with interaction anxiety, social phobia, and 
loneliness, while adjusting for social inhibition. 
There was a significant negative affectivity by 
social inhibition interaction effect for social 
interaction anxiety and a trend toward an effect 
for general anxiety. For other measures, there 
were no significant interaction effects. However, 
all social inhibition and negative affectivity 
main effects remained significant in the interac-
tion model. Smith (2011) indicated that results 
for main effects of negative affectivity and 
social inhibition provide useful contributions to 
the field. In this study, the significant main 

effects of social inhibition are conflicting with 
Ketterer’s (2010) view of social inhibition as an 
epiphenomenon of negative affectivity. Based 
on our results, it can be concluded that the 
social inhibition component is not redundant, as 
it has predictive value for several inhibition and 
distress measures.

Finally, we used classification in personality 
subgroups to investigate the additional value of 
high levels of social inhibition regarding psy-
chosocial risk factors. We applied a prototypi-
cal approach by imposing the Type D model, 
since the DS14 has the highest reliability in the 
trait range around the cut-off (Emons et al., 
2007). This categorical approach indicated that 
Type D personality, characterized by high lev-
els of both social inhibition and negative affec-
tivity, may lead to significantly higher 
depression and negative mood scores and lower 
positive mood scores as compared to subgroups 
with only high negative affectivity or high 
social inhibition. Previous research in patients 
with CAD also showed that Type D patients had 
higher levels of depressive symptoms as com-
pared to patients with negative affectivity only 
(Bunevicius et al., 2014). Recent findings from 
the Maastricht Study confirmed that depressive 
symptoms as well as depressive disorder were 
significantly more prevalent in participants 
with Type D personality versus participants 
with negative affectivity or social inhibition 
only (Van Dooren et al., 2016), and a large 
study of patients with diabetes also reported 
that people with Type D personality experi-
enced more symptoms of depression and loneli-
ness as compared to those scoring high on 
negative affectivity or social inhibition alone 
(Nefs et al., 2015). These findings further sup-
port the notion that the combination of social 
inhibition and negative affectivity within the 
Type D construct may have unique value.

Our findings are supported by previous 
research, which indicated an association 
between several inhibition measures and cardio-
vascular disease, showing a relationship between 
social anxiety/insecurity and hypertension 
(Räikkönen et al., 2001) and susceptibility to 
myocardial infarction (Shen et al., 2008), 
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between social avoidance and cardiovascular 
morbidity and mortality (Berry et al., 2007). 
More recent functional magnetic resonance 
imaging (fMRI) and laboratory studies gave 
more insight into these associations, by showing 
that socially inhibited individuals have different 
brain activation (Kret et al., 2011), increased 
hypothalamic-pituitary-adrenal stress responses 
(Habra et al., 2003), exaggerated cardiovascular 
and cortisol stress reactions (Bibbey et al., 2015; 
Gross and Levenson, 1997; Habra et al., 2003; 
Lam et al., 2009) in response to social threat, 
compared to individuals with high levels of neg-
ative affectivity and low levels of social inhibi-
tion. Exaggerated stress responses, in turn, have 
been associated with the development of cardio-
vascular morbidity and mortality (Carroll et al., 
2003, 2012a, 2012b; Everson et al., 1997; 
Kapuku et al., 1999; Matthews et al., 2006; 
Murdison et al., 1998), coronary artery calcifi-
cation (Hamer et al., 2010), hypertension 
(Hamer and Steptoe, 2012), and cardiovascular 
disease risk (Girod and Brotman, 2004). 
Therefore, early identification of socially inhib-
ited patients may be helpful to recognize patients 
with CAD at increased risk and to promote bet-
ter health outcomes in these patients. The 7-item 
social inhibition subscale of the DS14 may be 
used as a quick and valid assessment of social 
inhibition levels (Denollet, 2005).

Overall, the present findings show that social 
inhibition cannot be inferred from measures of 
negative affectivity, depression, or anxiety, but 
rather should be assessed in its own right. 
Unfortunately, this is not common practice in 
behavioral research on CAD. The fact that the 
socially inhibited patients in our study reported 
significantly higher levels of interaction anxiety 
and emotional/behavioral inhibition compared 
to patients with high negative affectivity is con-
sistent with a multifaceted model of social inhi-
bition that was recently proposed (Denollet, 
2013). According to this model, social inhibition 
is associated with interpretation biases toward 
social threats (cognitive facet), interaction  
anxiety, suppressed anger, emotional inhibition 
(affective facet), and behavioral inhibition 
(behavioral facet). These three correlates of 

social inhibition may contribute to one another 
in a reciprocal fashion (Denollet, 2013). A factor 
analytical study has indicated that cognitive and 
behavioral correlates load high on the social 
inhibition component of Type D personality, 
while affective correlates showed cross-load-
ings with the negative affectivity component of 
Type D personality (Grande et al., 2010).

The results of this study should be interpreted 
with some limitations in mind. The cross-sec-
tional design of this study precludes any conclu-
sions about causality of the observed relationships. 
The great majority of our sample was male and 
all participants were diagnosed with CAD. 
Therefore, our results may not be generalizable to 
women with CAD or to other cardiac popula-
tions. Although all patients suffered from post-
acute CAD, we are not aware of the exact time 
span between the acute coronary event and com-
pletion of the questionnaire. Due to the lack of 
comparison groups, we were not able to assess 
whether our findings are specific to CAD or a 
more general reflection of chronic disease or 
healthy aging. Strengths of this study include the 
analysis of Type D in a sensitive manner. 
Dimensional, continuous, and categorical Type D 
scores were investigated, which is in accordance 
with Smith’s (2011) recommendations. In this 
way, variable-centered as well as person-centered 
analyses were executed and justice was done to 
the heterogenic nature of the population with 
respect to Type D personality (Denollet et al., 
2010; Laursen and Hoff, 2006). Another strength 
of this study is the use of an elaborative set of 
markers of emotional distress and inhibition, with 
some markers being relatively less used in previ-
ous research on cardiac patients (e.g. SIAS10, 
SPS11, GMS, ECQ-2, BIS, and UCLA-R-S). 
This elaborative set of distress markers enabled 
us provide more evidence for the content of the 
negative affectivity component (i.e. related to 
depression, anxiety, negative and positive affect) 
and to explore the content social inhibition com-
ponent (i.e. using multiple inhibition measures). 
Furthermore, it enabled us to investigate the 
influence of negative affectivity, social inhibition, 
and Type D on a broad set of emotional distress 
and inhibition measures.
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Research suggests that Type D personality 
may be related to important cardiovascular out-
comes (Garcia-Retamero et al., 2016; Grande 
et al., 2012). The aim of this study was to 
improve our understanding of the social inhibi-
tion trait within the Type D framework and its 
value regarding increased vulnerability to psy-
chosocial stress in CAD. The use of an elabora-
tive set of both frequently and infrequently 
employed questionnaires, together with multi-
ple analysis approaches (i.e. dimensional, con-
tinuous and categorical), supports the notion 
that social inhibition is distinct from negative 
affectivity and that it may have unique value 
within the Type D construct. Previous research 
suggests that the assessment of Type D may 
promote the early identification of individuals, 
who are at high risk for negative health out-
comes (Denollet et al., 2010, 2013; Grande 
et al., 2012), including anxiety (Schiffer et al., 
2008; Versteeg et al., 2015) and depression 
(Bunevicius et al., 2014; Nefs et al., 2015; Van 
Dooren et al., 2016). This study aimed to 
explore the content and value of the social inhi-
bition component of Type D and showed that 
social inhibition has predictive value above 
negative affectivity for several inhibition meas-
ures and some distress measures. According to 
these findings, it may be concluded that social 
inhibition is more than an epiphenomenon of 
negative affectivity.
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