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General introduction 
  

General Introduction 1CHAPTER
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SOCIAL INHIBITION 
 
Individual differences in personality characteristics affect how people experience new 
situations. According to Gray’s biopsychological theory of emotion,1 two systems are 
hypothesized to motivate behavior in response to novelty. People may be sensitive to 
anxiety in novel situations (stimulation of the Behavioral Inhibition System; BIS) or 
motivated to experience new things (stimulation of the Behavioral Activation System; 
BAS). Cloninger’s temperament model2 proposes a similar idea, but differentiates 
between harm avoidance (passive avoidance of situations) and novelty seeking (active 
approach of situations). BIS and harm avoidance are two correlated overarching 
constructs3 associated with anxiety vulnerability, of which social inhibition is a specific 
component. Social inhibition is a personality trait characterized by fear of and 
withdrawal from unfamiliar situations, increased vulnerability to social threat, and the 
suppression of emotional expression, thoughts, and behaviors during social 
interaction.4-6 Research on this personality trait has primarily been carried out in animal7 
and human developmental8 studies. The results of these studies show that social 
inhibition is associated with greater physiological stress reactivity,9 difficulties of 
engaging and behaving in social interaction, and increased sensitivity to social stress.10,11 
A paucity of knowledge exists on this disposition in adults. A few prior studies have 
reported that adult social inhibition is associated with hyperactivity of a broad brain 
cortical network in response to negative emotional expressive cues, suggestive of 
heightened vigilance and perception of threat,12 a low sense of belonging,13 and social 
withdrawal.14 However, research on adult social inhibition is largely restricted to studies 
on Type D personality, in which outcomes are based on the interaction between high 
social inhibition and high negative affectivity.6 Therefore, limited information is available 
on the unique contribution of social inhibition on different outcomes.  
 
A multi-faceted model of social inhibition 
Socially inhibited individuals display inhibited behavior during social interaction,15 are 
preoccupied with social-evaluative concerns,16 and prefer to avoid social situations.14,17 
Social inhibition may therefore not be considered a unitary trait, but rather a trait that 
includes distinct but related psychological characteristics. Hence, in a review on 
interpersonal sensitivity, a multi-faceted model of adult social inhibition was proposed 
that involves behavioral, cognitive, and affective components.16 Based on studies in 
children, behavioral features may include difficulty to initiate contact and keeping a 

10 | CHAPTER 1
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conversation going.15,18 On a cognitive level, social inhibition is hypothesized to be 
associated with concerns of being criticized or negatively evaluated by others.16,19 Extant 
research on the affective features has shown that socially inhibited individuals tend to 
avoid social interactions,17 and to inhibit the expression of emotions during social 
interaction.16 Social inhibition may therefore be considered a broad personality 
disposition, with more specific tendencies. Yet, it is unclear how these different 
manifestations account for individual differences in adult social inhibition in relation to 
specific health-related outcomes. It is possible that the increased sensitivity to social 
threat in socially inhibited individuals12 is explained by the cognitive component of social 
inhibition, while the low sense of belonging13 relates mostly to the affective component 
of social inhibition. On the other hand, these outcomes may relate to the more general 
social inhibition disposition, instead of the underlying facets. Thus, validation of this 
multi-faceted model of adult social inhibition is essential, as this finer-grained approach 
may help to gain insight in whether the general social inhibition trait or the more specific 
tendencies are associated with physical and mental health outcomes.  
 
Physical and mental health outcomes 
Socially inhibited individuals seem to be prone to the adverse effects of social stress on 
physical health.20-23 Historically, research on Type D personality has shown that social 
inhibition, together with high negative affectivity, is associated with an increased risk of 
the incidence and progression of heart disease.24-26 However, this body of research has 
not focused on psychological processes associated with social inhibition. Elevated levels 
of inhibited behavior are found to be a risk factor for the development and maintenance 
of anxiety disorders, such as social anxiety disorder,27-29 and post-traumatic stress 
disorder,30,31 and to a higher prevalence of suicide attempts in depressive patients.32 
Whether the dysfunctional behavioral, cognitive, or affective components explain the 
hypothesized link between social inhibition and health outcomes remains to be 
investigated. Thus, there is a need for a validated method to measure adult social 
inhibition, which captures these three components, to better understand how and why 
social inhibition may have adverse effects on physical and mental health in 
adults.13,16,24,26 We therefore need to identify underlying physiological (stress reactivity) 
and psychological (emotion regulation) mechanisms that might relate social inhibition 
to these health outcomes.   
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STRESS REACTIVITY 
 
Being in a stressful situation gives rise to increased negative emotional arousal (e.g.,21,33), 
and physically involves the activation of the sympathetic nervous system, including 
sympatho-adrenal-medullary (SAM) axis, and the hypothalamic–pituitary–adrenal (HPA) 
axis.34 This activation prepares the body for action in order to deal with the stressor most 
effectively.35 This dissertation focuses on the peripheral autonomic nervous system, 
including the sympathetic and parasympathetic nervous system. The main function of 
the autonomic nervous system is to regulate bodily functions and to adjust responses to 
environmental demands, i.e., allostasis.36 In response to a physical or emotional stressful 
situation, the sympathetic nervous system is activated, inducing increases in heart rate, 
respiration, sweat production, and blood pressure. The parasympathetic nervous 
system will respond to stress mostly by becoming less active, as shown in decreased 
heart rate variability, and a higher heart rate, as this nervous system is responsible for 
the activities that occur when the body is at rest. It should be mentioned that the 
activation of the sympathetic and parasympathetic nervous system is not always 
reciprocal, but co-inhibition and co-activation may also occur during rest, and in 
response to stress.37 
 
Individual differences exist in the size of these physiological responses. Exaggerated or 
recurrent activation of the stress response system and prolonged recovery are 
considered maladaptive, and may lead to increased risk for the development of 
cardiovascular disease.38-40 Social inhibition (as part of the Type D personality construct) 
has been associated with exaggerated stress responses (increased sympathetic arousal) 
in situations that are characterized by social evaluation.20,21 The potential threat of 
negative evaluation by others is therefore considered a main source of stress in socially 
inhibited individuals.16,41 Dysregulation of the stress response in social situations may 
thus be involved in increasing cardiovascular disease risk.42 However, research on the 
emotional and physiological responses to acute stress are limited to Type D personality 
research,20,21 and it is unclear what the exact role of social inhibition and its behavioral, 
cognitive, and affective components is.16,19 Whether it is the broad social inhibition trait, 
or either one of the underlying components that relates social inhibition to dysregulated 
stress responses, requires further investigation.  
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To improve our understanding of individual differences in social inhibition in relation to 
stress reactivity and recovery, it is important to investigate the responses of both the 
sympathetic and parasympathetic nervous system. Physiological responses are not 
derived from a single response domain, but rather from a profile of several response 
domains.43 In order to capture all relevant aspects of the physiological stress response, 
multiple response patterns should be investigated. In addition to the net effects of the 
sympathetic and parasympathetic nervous system (e.g., blood pressure, heart rate), 
assessment of general sympathetic arousal (i.e., electrodermal activity), sympathetic 
cardiac drive (i.e., pre-ejection period, left ventricular ejection time), and heart rate 
variability (i.e., RMSSD) as a measure of parasympathetic activity, are included in this 
dissertation. 
 

EMOTION REGULATION 
 
Extant research shows that socially inhibited individuals experience more distressing 
emotions (e.g., anxiety and anger) during social interactions compared to non-socially 
inhibited individuals.44,45 The employment of specific emotion regulation strategies may 
underlie these difficulties, and the behavioral, cognitive, and affective response patterns 
of social inhibition could be associated with different emotion regulation processes. 
Investigating emotional processing may give insight into the process of how social 
inhibition may relate to health outcomes. A prominent process model of emotion 
regulation is Gross’ model (see Figure 1).46,47 This theory defines emotion regulation as 
the processes by which emotions are influenced, experienced, and expressed.46-48  
 
Accordingly, emotions may be regulated at different levels of processing, distinguishing 
(1) situation selection, (2) situation modification, (3) attentional deployment, (4) 
cognitive change, and (5) response modulation. These strategies can be broadly divided 
into antecedent-focused strategies and response-focused strategies (Figure 1). The 
theory describes that the first four processes are antecedent-focused strategies, as they 
occur before appraisals give rise to full-blown emotional responses.47 Situation selection 
refers to taking action to make it more (or less) likely for a specific emotion to occur. For 
example, choosing not to go to a party to avoid an uncomfortable situation with an ex. 
Once the situation is selected, a situation may be altered to modify its emotional impact 
(e.g., making jokes to make a situation less awkward), which is referred to as situation 
modification. Redirecting one’s attention in order to influence one’s emotional 
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response, such as looking away from a venipuncture being taken to avoid feelings of 
disgust, is attentional deployment. Cognitive change happens when someone modifies 
their appraisal of a situation in order to alter its emotional impact. For example, thinking 
about the great opportunities of a job when you might get nervous for a job interview 
(i.e., cognitive reappraisal). Response modulation occurs after the responses are 
generated, and therefore falls under response-focused emotion regulation. It concerns 
directly changing experiential, behavioral, and physiological components once the 
emotion is already elicited. One of the most widely studied response-focused strategies 
is expressive suppression, which is the inhibition of emotions to hide a current emotional 
state (e.g., trying to fight tears while being sad during an important work meeting). 

 
Figure 1. A process model of emotion regulation that highlights five families of emotion regulation 
strategies46,47 

 
These different emotion regulation styles produce different profiles of experiential, 
behavioral, and physical responses.48,49 Thus far it is suggested that antecedent-focused 
strategies are adaptive methods of regulating emotions on the short-term, whereas 
response-focused strategies tend to be maladaptive.47,49 Importantly, cognitive 
reappraisal is considered a protective factor against psychopathology, while expressive 
suppression is considered a risk factor for psychopathology.50 Affectively, antecedent-
focused emotion regulation has been associated with the experience and expression of 
more positive and fewer negative emotions,48,49,51-53 and response-focused emotion 
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regulation has been associated with experiencing fewer positive and more negative 
emotions.48,52 With respect to the physiological consequences, antecedent-focused 
emotion regulation has shown to have either no impact on physiological responses,52,54-

56 or is associated with adaptive cardiovascular responses.53 In contrast, response-
focused emotion regulation is associated with the activation of the sympathetic nervous 
system.54,56-58 Repeated activation of this stress system reflects allostatic load on the 
cardiovascular system, which may lead to stress-related health risks over time.59,60 
Indeed, habitual use of expressive suppression has been found to be associated with 
somatic complaints (such as headaches, tension in the neck and shoulders, and 
shortness of breath)61 and with cardiovascular disease.62  
 
Given the association of social inhibition and emotional suppression,45,63 maladaptive 
emotion regulation may be involved in increasing mental50 and physical health risks.64,65 
However, studies thus far have only included correlational analyses in the association 
between social inhibition and emotion regulation, and always in the context of Type D 
personality. It is therefore important to (experimentally) examine the entire range of 
emotion regulation processes as described by Gross47 in relation to social inhibition 
based on multiple responses (i.e., the subjective emotional experience, and 
physiological responses). Gaining insight in emotion regulation mechanisms may 
provide a framework for the development of interventions that target the risk profile 
associated with social inhibition.65 

 

GENERAL AIMS AND OUTLINE OF DISSERTATION 
 
The overall aim of this dissertation is to gain better understanding of adult social 
inhibition, and the physiological (stress reactivity and recovery) and psychological 
(emotion regulation) processes associated with social inhibition and its different 
manifestations. Chapter 2 discusses the general research designs of the studies, with 
details about data collection and physiological assessments. The ensuing chapters 
(PART I) focus on the validation of a theory-based model to suggest that adult social 
inhibition involves distinct behavioral (inhibition), cognitive (sensitivity), and affective 
(withdrawal) characteristics. In Chapter 3,, the feasibility of this multi-facet model of 
adult social inhibition is examined, and a new assessment tool was specifically designed 
and validated to assess social inhibition and its different manifestations. Chapter 4 
further examines the robustness of the multi-facet model of adult social inhibition in the 
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general population and in cardiac patients, both at the broad, general trait level and at 
the level of more specific behavioral, cognitive, and affective tendencies. The following 
chapters aim to investigate the empirical and ecological validity of social inhibition and 
its facets, by examining individual differences in emotional and physiological responses 
to stress. Chapter 5 examines to what extent social inhibition is related to the emotional 
and physiological responses to social evaluative stress. In addition, we investigated how 
social inhibition can explain individual differences in anger-induced emotional and 
physiological reactivity and recovery, which is laid out in Chapter 6. PART II  aims to 
investigate the relationship of social inhibition, and its underlying facets, with emotion 
regulation processes. First, we report on the association of social inhibition with early 
emotion regulation processes such as automatic approach/avoidance behaviors 
towards social threat (Chapter 7), and situation selection and modification behaviors 
(Chapter 8). Second, Chapter 9 explores whether social inhibition is associated with 
attentional biases in response to emotional and rejection words as assessed with the 
emotional and rejection Stroop task. In line with the last part of the process model, we 
focused on suppression and reappraisal to examine how social inhibition is associated 
with emotional, and physiological responses while applying these emotion regulation 
strategies (Chapter 10). To conclude, Chapter 11 discusses the main findings of this 
dissertation, as well as their implications for future research and clinical practice. A 
graphical overview of the chapters is presented in Figure 2. 
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THE PSYCHOBIOLOGY OF INTERPERSONAL INTERACTION: AN 
INDIVIDUAL DIFFERENCES APPROACH (INHIBIT STUDY)  
 
The INHIBIT study was developed as a multi-method approach to investigate how social 
inhibition is associated with emotion regulation strategies, and its effects on emotional 
experience, emotional expression, and physiology. It consisted of three sub-projects, 
described below. 
 
Sub-project I: The Survey Study – included in Chapters 3 and 4 
The aim of the Survey Study was to examine the relations of social inhibition with 
predispositions in emotion regulation and expression, as well as psychological and 
environmental correlates. We therefore asked 209 undergraduate Psychology students 
from Tilburg University to fill out two psychological surveys in exchange for credit as part 
of their undergraduate psychology courses. Participants were included in February 2016, 
at which occasion the first survey was administered. Six months later (79%) a follow-up 
survey was sent. After explaining the purpose of the study, participants received an 
informed consent form and a questionnaire by mail. Approval for the INHIBIT study was 
obtained from the institutional psychology ethics committee (protocol number: EC-
2015.64). 
 
Given our interest in age related differences, we were also able to recruit participants 
from the general population. We reached some people (N = 15) through the Alumnifonds 
Research Panel at Tilburg University, the Netherlands, who participated for free and were 
included in July 2016. The follow-up questionnaire was sent 6 months later. The majority 
of the general population sample though was recruited for a second year course of the 
undergraduate program Psychology at Tilburg University (2016/2017). The sample 
comprised a non-random selection of 547 adults from the general Dutch population. 
Research assistants were responsible for distributing the questionnaires (online or on 
paper) and were instructed to collect an equal number of questionnaires from each age 
and gender sub cohort, without further specification of educational or income level. 
Approval for this data collection was obtained from the institutional psychology ethics 
committee (protocol number: EC-2012.23a).  
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Sub-project II: Manipulating Emotion Regulation (GO-Lab Study 1)  – included in 
Chapters 9 & 10 
One of the thesis aims was to gain insight in cognitive and physiological determinants of 
the relationship between social inhibition and emotion regulation. Two experimental 
studies were therefore conducted within one laboratory session at the Behavioral 
Physiology Lab (GO-Lab) of the Medical and Clinical Psychology department at Tilburg 
University, to (1) examine whether social inhibition is associated with attentional bias 
towards negative and rejection words, and (2) examine whether social inhibition is 
associated with physiological and emotional responses during emotion induction and 
instructed emotion regulation (see Figure 1 for an overview). The sample consisted of 
223 undergraduate Psychology students, fluent in either Dutch (mostly) or English, who 
received course credits for their participation. More information on drop-outs and 
excluded participants is given in the chapters covering these tasks. The study was 
approved by the institutional ethics review board (protocol number: EC-2016.26). 
 

 
Figure 1.. Overview of the research design of GO-Lab Study 1. 

 
Participants first completed online questionnaires at home (Figure 1, panel A) and after 
completion they were asked to come to the GO-Lab. At the GO-Lab, the experiments 
were explained and written informed consent was given. The participant was fitted with 
the physiological equipment at the start of the experiment, so that we did not have to 
do that half way through (Figure 1, panel B). An electrocardiogram (ECG), impedance 
cardiogram (ICG), continuous blood pressure (cBP), and electrodermal activity (EDA) 
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were assessed (more details on the equipment can be found later in this chapter). 
Because of the assessment of physiological measures, we asked participants before they 
came in to refrain from certain lifestyle behaviors (no smoking for 2 hours prior to the 
experiment, no caffeinated drinks 2 hours prior to the experiment, and no alcoholic 
beverages 24 hours prior to the experiment) because these behaviors can influence the 
outcomes of physiological assessments. Whether participants adhered to these 
behaviors, was asked before the experiment started. In addition to these questions, we 
also tested for color-blindness, which was an exclusion criterion for participation in the 
Stroop tasks (Figure 1, panel C). 
 
The experiment started with a ten-minute resting baseline, in which participants had to 
sit still while looking at neutral (landscape) images on the computer screen. After this 
resting baseline, participants performed the Stroop tasks (see Chapter 9 for details). In 
order to not interfere with one another, a five minute resting period was provided in 
between the two Stroop tasks (Figure 1, panel C). The Emotional Stroop was always 
performed first and the Rejection Stroop second. These tasks were performed 
individually, without a test-leader present in the room. 
 
After the Stroop tasks were finished, the test leader came back in the room together with 
a confederate (whom the participants had not met before), pretending to be another 
participant in the study. Following instructions, the participant and confederate 
performed the emotion induction and regulation task (Figure 1, panel D). The task 
involved watching three standardized film clips (one neutral (Alaska’s Wild Denali), and 
two sad (Lion King and the Champ)) and conversing about the subject of the sad film 
clips (i.e., loss), while being instructed to use different emotion regulation strategies. 
Details about the instructions for the participants and confederates are described in 
Chapter 10. After the neutral film, the sadness induction and after each conversation, 
participants rated their emotional responses to the conversation (see the dark green 
panels in Figure 1, panel D). Physiological responses were assessed continuously (Figure 
1, panel D), but averages of all physiological assessments were calculated for each 
experimental period separately. Figure 2 displays which experimental periods were 
compared with one another in order to answer the research questions of Chapter 10. 
Once the questionnaires and the experiments were completed, participants were fully 
debriefed and thanked for their participation (Figure 1, panel E). 
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Figure 2. Emotion induction and regulation experiment. The upper part of the figure displays which 
experimental periods were compared in examining the emotional and physiological effects of emotion 
regulation (black). The lower part displays which experimental periods were compared in examining 
the emotional and physiological effects of emotion induction (grey). 

 
Sub-project III: Social Situations (GO-Lab Study 2)  - included in Chapters 6, 7 & 8 
We also wanted to explore how social inhibition is associated with early emotional 
processing, and to examine whether social inhibition moderates emotional and 
physiological responses to stressful social situations. Therefore, two experiments and 
one survey were administered within one laboratory session at the GO-Lab, to (1) 
examine whether social inhibition is associated with approach/avoidance tendencies 
towards facial expressions, (2) examine to what extent social inhibition is associated with 
situation selection and modification, and (3) examine to what extent socially inhibited 
individuals express anger, and to what extent that is associated with differences in 
emotional and physiological responsivity (see Figure 3 for an overview). The sample 
consisted of 144 undergraduate Psychology students, who received course credits for 
their participation. In addition, 29 adults from the general population were recruited, 
who were paid a small monetary reward for their participation. To recruit these 
participants, we sent out 1200 flyers to households in Tilburg, explaining the purpose of 
the study and asking whether people wanted to participate. Respondents sent an e-mail 
to demonstrate their interest in the study. More information on recruitment of 
participants, drop-outs and excluded participants is given in the chapters covering these 
tasks. The study was approved by the institutional ethics review board (EC-2016.26a). 
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Figure 3. Overview of the research design of GO-Lab Study 2 

 
Participants first completed online questionnaires at home (Figure 2, panel A) and after 
completion they were asked to come to the GO-Lab. At the GO-Lab, the experiments 
were explained and written informed consent was given. We then fitted the participant 
with the physiological equipment (ECG, ICG, 
cBP, EDA; Figure 2, panel B). We again asked 
participants to refrain from certain lifestyle 
behaviors (as mentioned before). Whether 
participants adhered to these behaviors, was 
asked before the experiment started. In 
addition, while applying the equipment to the 
participant, the participants were asked whether 
an interpersonal anger-eliciting event had 
occurred in the last 6 months (see 1,2). It was then 
briefly mentioned that that situation might come 
up later in the experiment. 
 
The experiment started with a five-minute resting baseline, in which participants had to 
sit still while looking at a neutral (landscape) image on the computer screen. Then, the 

Figure 4. Examples of portrait (A) and 
landscape (B) images used in the practice 
trial of the approach avoidance task 
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approach avoidance task (AAT) was performed (Figure 3, panel C), which was 
programmed in Inquisit.3 A joystick (Logitech, Extreme 3D Pro) was placed between the 
participant and the computer screen, which was used to pull (picture became larger; 
approach) or push (picture became smaller; avoidance) stimuli presented on the 
computer screen. The stimuli were either presented in portrait or landscape format, and 
first ten practice trials were presented with a neutral gray rectangle (see Figure 4). The 
stimuli in the actual experiment consisted of four categories: angry facial expressions, 
happy facial expressions, neutral facial expressions, and neutral object stimuli. The facial 
expression stimuli were derived from the Radboud Faces Database4 and the neutral 
object stimuli from the BOSS database (see Figure 5).5 Further details about the 
experiment are described in Chapter 7. 
 

 

Figure 5. Angry (A), happy (B), and neutral (C) facial expressions4, and neutral object (D)5 stimuli 
examples of the approach avoidance task. 
 
After the AAT, participants were asked to answer items about situation selection and 
situation modification on paper (Figure 3, panel D; see Chapter 8 for details). 
Participants were then directed back to the computer and another five-minute resting 
period started. Following the resting period, participants had to rate on a scale from 1-
10 how much of a certain emotion they felt (e.g., angry, happy). The test leader came 
back into the room and explained the second experiment: the anger recall task. The 
situation mentioned at the start of the lab session was brought up again, and 
participants were asked to give a speech about this situation (details described in 
Chapter 6). Physiological measurements were assessed continuously from the start 
(Figure 3, panel E). Figure 6 shows the research design of the anger recall task, and the 
arrows indicate the experimental periods that were compared to examine physiological 
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response differences in stress reactivity (rest to stress) and recovery (stress to recovery). 
Participants again rated their subjective emotional states after the task (see the dark 
green panels in Figure 2, panel E), and afterwards they were fully debriefed (Figure 2, 
panel F).   

  

Figure 6. Research design Anger Recall Task. The arrows indicate which experimental periods were 
compared to examine differences in reactivity (rest to stress) and recovery (stress to recovery). 

 
Physiological assessments 
The MP150 (Biopac) registration system was used to measure the physiological 
responses. This system recorded the cardiovascular parameters continuously and non-
invasively (Biopac Instruments Inc., Goleta, CA). In addition, systolic and diastolic blood 
pressure were continuously measured using the CNAPTM 500 monitoring system. 
 
Measurement of cardiovascular function  
Electrocardiogram (ECG) was assessed with three leads and was continuously recorded 
on a PC with AcqKnowledge 4.4 (Biopac Instruments Inc., Goleta, CA), sampled at 1000 
Hz. Disposable Ag/AgCl electrodes (Kendall, Medcat, the Netherlands) were placed in a 
modified Lead-II configuration on the chest (see Figure 7). The first ECG electrode is 
placed slightly below the right collar bone, about four centimeters to the right of the 
sternum. The second one is placed under the left breast, about four centimeters under 
the nipple, and the last electrode is a ground electrode which is placed over the right 
abdomen. Before applying the electrodes, the skin needs to be cleaned with alcohol. 
ECG signals were amplified with a Biopac ECG100C amplifier, which was set to NORM 
mode, a Low Pass filter of 35Hz and a High Pass filter of 0.5/1.0Hz. ECG data were filtered 
with a Band Pass Filter between 0.5 and 35 Hz with 8000 coefficients, and were visually 
inspected for artifacts which were manually adjusted as necessary (Table 1).  
 
Impedance cardiogram (ICG) was assessed with the NICO100C, which incorporates a 
precision high frequency current source, which injects a very small (100 µA rms or 400 µA 
rms) current through the measurement tissue volume defined by the placement of a set 

30 | CHAPTER 2

140679 Stefanie Duijndam BNW.indd   30140679 Stefanie Duijndam BNW.indd   30 05-02-20   10:4705-02-20   10:47



of current source electrodes. A separate set of monitoring electrodes measures the 
voltage developed across the tissue volume. Because the current is constant, the voltage 
measured is proportional to the characteristics of the biological impedance of the tissue 
volume. Aluminized Mylar band electrodes were placed on the neck and back (see Figure 
7), so that LEAD140 Alligator clip with teeth, 40 mm, could be placed on the electrodes. 
Before the electrodes were placed, we added a highly conductive, multi-purpose 
electrolyte saline gel (Signagel, Medcat, the Netherlands). The outer (source) electrodes 
provide the constant current signal path to the subject (leads 1 and 4). The inner 
(recording) two electrodes are used to measure voltage, which reflects the changes in 
impedance due to volumetric alterations in blood distribution and blood flow (leads 2 
and 3). The dZ/dT channel was filtered offline with a low pass 10Hz filter (Table 1). Due 
to the excessive amount of artifacts, it was decided to create an average waveform per 
experimental period, together with the matching ECG signal, to determine the B, C, and 
X markers on the waveform. 
 

  
Figure 7. Electrode placement of ECG (chest) and ICG (back). 

 
Measures from the ECG 
The electrical signal generated by the heart was assessed with the ECG. Multiple 
measures can be derived from the ECG, but in this dissertation the ECG is only used to 
measure the intervals between successive heart beats. The first variable of interest is the 
mean inter-beat-interval (IBI), which is the time in milliseconds between two adjacent 
heartbeats, which is measured between successive R spikes in the ECG (Figure 8). This 
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time between heartbeats fluctuates, and this fluctuation is known as heart rate 
variability (HRV).6 The current dissertation makes use of one commonly used time-
domain measure of HRV derived from the ECG: the square root of the mean squared 
successive differences in R-R intervals (RMSSD). This measure is an indicator of 
parasympathetic cardiac activation (Table 2).  

  

Figure 8. Electrocardiogram and impedance signals. R is the peak of the 
ECG signal, Q corresponds to the onset of the ECG signal, B corresponds 
to the opening of the aortic valve, and X corresponds to the closure of 
the aortic valve. PEP = Pre-ejection period; LVET = Left ventricular 
ejection time. Image derived from Berntson, Quigley, and Lozano7  

 

Measures from the ICG 
Impedance cardiography obtains more comprehensive information concerning cardiac 
function than can be derived from heart period or HRV alone. Two systolic time intervals 
can be derived from the impedance signal, knowing the pre-ejection period (PEP) and 
the left ventricular ejection time (LVET). To determine PEP and LVET, two time points on 
the impedance signal and one time point on the ECG signal need to be identified (see 
Figure 8).8 On the impedance waveform, the B-point is the moment at which the 
ventricular valves of the heart open and the blood starts to flow into the aorta, and the 
X-point is the moment when the ventricular valves closes again. The Q-point on the ECG 
waveform indicates the beginning of ventricular electrical activation. PEP is the time 
between the Q wave onset and the B point, and LVET is the time from the B point to the 
X point. Both PEP and LVET are reliable indicators of sympathetic cardiac control (Table 
2).7 
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Continuous blood pressure 
Systolic and diastolic blood pressure were continuously measured using the CNAPTM 500 
monitoring system, which consists of reusable finger cuffs covering two adjacent fingers 
between digits II-IV (see Figure 9). It was combined with Biopac (General-purpose 
Transducer Amplifier - DA100C) and its software AcqKnowledge. The CNAP technology 
obtains a standard NBP measurement at the beginning of the measurement. An 
individual transfer function from finger to upper arm is then calculated and applied to 
the CNAP-signal. A sampling rate of 125Hz and a low pass filter of 60Hz were applied 
(Table 1). The waveform was visually checked for artifacts. Periods in which too many 
artifacts were observed, or when the CNAP monitor was calibrating, were not included 
in the analysis. On a cycle-by-cycle basis, the arterial blood pressure analysis 
transformation extracts systolic and diastolic blood pressure in AcqKnowledge software.  
 

 
 

  

  
  
 
 
 
 
 

 
 

 
Electrodermal activity (EDA) 
Electrodermal activity (EDA) is one of the most widely used psychophysiological 
response systems to assess sympathetic arousal.9 It is the assessment of the variation in 
electrical characteristics of the skin, which varies with the state of the sweat glands in 
the skin. Two electrodes were placed on the palm of the non-dominant hand with two 
to three cm in between (see Figure 10).  We used clear tape electrodes of 24mm diameter, 
in which we added an isotonic 101 gel. We assessed EDA with a two-lead EDA100C 

Figure 9. Set up of participant for the continuous 
blood pressure monitoring. The picture includes 
the CNAP monitor (A), the reusable finger cuffs (B), 
and the upper arm cuff (C) 

Figure 10. Electrode placement for 
electrodermal activity (EDA). 
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Biopac amplifier, with a 1000 Hz channel sampling rate, and 62.5 samples/second 
acquisition sampling rate. Skin conductance level (SCL) was filtered offline with a low 
pass filter of 1 Hz, and a smoothing of 63 samples was used to clear the waveform (Table 
1). Mean SCL responses were derived from the tonic SCL waveform. Due to the large 
variety in tonic SCL, all means were corrected for baseline. Increases in SCL indicates 
more sympathetic arousal. Phasic skin conductance responses (SCR) are small waves on 
the SCL waveform.10 We defined a SCR as any depolarization in reference to the SCL with 
an amplitude of 0.03 µS. If the SCR occurs spontaneously (in the absence of a specific 
stimulus) it is referred to as Non-Specific Skin Conductance Response (NSSCR). Higher 
levels of NSSCRs indicate increased sympathetic arousal. The model fit error computed 
over all EDA windows was overlaid into a predictive curve. EDA windows that deviated 
by more than 0.05% of the curve amplitude were labelled as artifacts and were omitted 
from the analysis.11 
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Table 1.  Presenting methodology of physiological data  

Derived 
Variable 

Assessment 
tool  

Amplifier Electrodes Offline 
filter & 
Smoothing 

Inter-Beat 
Intervals (IBI) 
 
Root mean 
square of 
successive 
differences 
(RMSSD) 

BIOPAC BIOPAC’s ECG100C amplifier 
- NORM Mode 
- Low Pass filter 

35Hz  
- High Pass filter 

0.5/1.0Hz 
- Sampling rate 

1000Hz 

Disposable 
liquid gel 
Ag/AgCl 
electrodes 

Band Pass 
Filter 0.5-35 
Hz with 8000 
coefficient 

Pre-Ejection 
Period (PEP) 
 
Left ventricular 
ejection 
time (LVET) 

BIOPAC BIOPAC’s NICO100C 
amplifier 

- Sampling rate 
2000Hz 

Aluminized 
Mylar band 
electrodes 

Low pass 
10Hz 

Systolic Blood 
Pressure (SBP) 
 
Diastolic Blood 
Pressure (DBP) 

CNAPTM 500 
monitoring 
system  

BIOPAC’s General-purpose 
Transducer Amplifier - 
DA100C 

- Sampling rate 
125Hz 

Reusable 
finger cuffs 

Low pass 
60Hz 

Skin 
conductance 
level (SCL) 
 
Non-Specific 
Skin 
Conductance 
Responses 
(NSSCR) 

BIOPAC BIOPAC’s EDA100C amplifier 
- Sampling rate 

1000Hz 
- 62.5 

samples/second 
acquisition 
sampling rate 

Clear tape 
electrodes of 
24mm 
diameter, 
with isotonic 
101 gel  

Low pass 1 
Hz 
Smoothing 
63 samples   
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Table 2.  Overview of the measured physiological variables  

Measure Derived physiological variables Physiological mechanism 
Electrocardiogram 
(ECG) 

Inter-beat interval (IBI) Heart period 

 
Root mean square of successive 
differences (RMSSD) 

Parasympathetic cardiac 
activation 

Impedance cardiogram 
(ICG) 

Pre-ejection period (PEP) 
Left ventricular ejection time (LVET) 

Sympathetic cardiac 
activation 

   
 Respiration Rate (RR)* 

Tidal Volume (TV)* 
Muscle sympathetic nerve 

activity* 

Blood pressure Systolic blood pressure (SBP) 
Diastolic blood pressure (DBP) 

Sympathetic cardiovascular 
activation 

Electrodermal activity 
(EDA) 

Skin conductance level (SCL) ¥ 
Non-specific skin conductance 
responses (NSSCR) ¥ 

General sympathetic arousal¥ 

Note.  All measures are assessed in Chapters 5, 6, and 10, with the exception of measures indicated 
with a ¥ which are only assessed in Chapters 6 and 10, and * which are only calculated in Chapter 5.  
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INDIVIDUAL DIFFERENCES IN PHYSIOLOGICAL AND EMOTIONAL 
STRESS REACTIVITY (PHEMORE) 
  
The PHEMORE Study is a large stress study for which data were collected between 2011 
and 2016. In total, 766 undergraduate students from Tilburg University took part in the 
PHEMORE study. The main aim of this study is to examine individual differences in 
physiological and emotional stress reactivity in response to social evaluative stress. The 
Trier Social Stress Test (TSST) was used as a social stressor, in which participants are 
asked to perform a math task and to give a prepared speech.12 Details about the 
procedure, participants, and physiological measurements are presented in Chapter 5. 
Figure 11 displays the research design of the PHEMORE study. 
  

 

Figure 11.. Research design of the PHEMORE study.  Note:: Blood pressure measures in general took 40-
45 seconds to complete. Timing was manual, using a stopwatch, such that the blood pressure 
measurement was complete at the specified times in above schedule. In general, the scheduled 
adhered to a fixed rhythm of start, middle & end of the experiment phases, except for the preparation 
period and the emotion report. In addition, the first measurement of the recovery took place during the 
second emotion report, as we would otherwise miss the one-minute recovery moment. Research 
assistants recorded the times at which blood pressure measurement had completed for checking 
purposes. The 0-min resting blood pressure measurement was not included in the resting blood 
pressure average. Abbreviations: ER = emotion report, prep = preparation period, min = minutes. 
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ABSTRACT 
 
Background. Social inhibition may promote emotional problems in children, but little 
is known about this disposition in adults. Our research builds on a theory-based model 
to suggest that adult social inhibition involves distinct behavioral (inhibition), cognitive 
(sensitivity), and affective (withdrawal) characteristics.  
 
Methods. A total of 1385 adults completed measures of social inhibition, emotional 
distress, and social stress. Factor analyses, reliability estimates and regression analyses 
were used to examine the robustness of our model, and the validity of the 15-item Social 
Inhibition Questionnaire (SIQ15). 
 
Results. In Study 1 (N = 1180; Mage = 46.9 years; 52% women), factor analysis confirmed 
that behavioral inhibition, interpersonal sensitivity, and social withdrawal reflected 
distinct facets of social inhibition. Next, we developed the SIQ15 that covers these facets 
with 5 items each; e.g., has difficulty making contact; expects negative reactions from 
others; keeps others at a distance. Study 2 (N = 209; Mage = 20.3 years; 77% women) 
showed that the SIQ15 and its 5-item Inhibition, Sensitivity and Withdrawal facet scales 
were internally consistent (Cronbach’s α between 0.86/0.94) and stable over time (test-
retest between r = 0.73/0.78). The SIQ15 facets differentially predicted related inhibition 
(Behavioral Inhibition Scale), rumination (Penn State Worry Questionnaire) and 
withdrawal (Personality Inventory for DSM-5) scores at 6 months follow-up. Younger age 
and having no partner were associated with more social inhibition. Findings are based 
on self-report; experimental and prospective studies are needed to further validate our 
inhibition model.  
 
Conclusions. Inhibition, sensitivity, and withdrawal are distinct manifestations of adult 
social inhibition that can be reliably assessed with the SIQ15. Research needs to examine 
how this multidimensional nature of social inhibition has an effect on stress, health, and 
well-being. 
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INTRODUCTION 
 
The need to form and maintain stable interpersonal relationships, or the need to belong, 
is a fundamental human motivation.1 A relative lack of these social relationships has 
been related to adverse effects on emotional well-being1 and physical health.2 
Importantly, sense of belonging largely reflects a subjective experience of interpersonal 
relationships rather than objective characteristics of the individual's actual social 
environment.3 
 
Inhibited temperament 
Some individuals are susceptible to increased levels of social stress because they may 
be more upset at having to interact with other people.4 The potential threat of negative 
evaluations by others is a main source of stress,5 and the term “interpersonal sensitive 
disposition” has been coined to describe the predisposition of some individuals towards 
ongoing concerns about these negative evaluations.6 Moreover, this attention bias 
toward threat is related to an increased incidence of social withdrawal.7 These individual 
differences in interaction anxiety, perceived social threat and withdrawal are related to 
a biologically influenced pattern of behavioral inhibition as a temperamental 
disposition.8,9 

 
Individual differences in inhibited temperament have been reported across species,8 
and can also be observed in young children.10,11 Inhibited behavioral responses to threat 
are a major component of temperament in nonhuman primates12,13 and rodents.14 In 
rats, for example, repeated social defeat causes an increase in behavioral inhibition15 
which, in turn, has been related to greater physiological stress reactivity and early 
death.16 Behavioral inhibition in children is associated with difficulties in peer 
interactions, more social anxiety and loneliness, and increased susceptibility to adverse 
physiological and behavioral effects of perceived social stress.9,17-19 
 
Research on inhibited behavior is largely limited to studies in animals12 and young 
children.20 Yet, social inhibition is also related to a low sense of belonging, a greater 
sensitivity to social threat, and a preference for social withdrawal in adults.3,21,22 However, 
in contrast to a large body of evidence documenting the key role of inhibition in children, 
the literature on adult social inhibition is rather scant, and seem to lack a clear 
conceptual basis.  
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Figure 1. Conceptual model of adult social inhibition as a multifaceted disposition. This model is based 
on the notion that adult social inhibition is a broad personality disposition with an inhibited 
temperamental underpinning that further evolves into a prototypical pattern of behavioral, cognitive, 
and affective characteristics that can be observed across the lifespan. Clear manifestations of these 
different but related facets of adult social inhibition include decreased conversational behavior 
(behavioral facet), increased interpersonal sensitivity (cognitive facet), and a tendency towards social 
and emotional withdrawal (affective facet). 

Conceptual model of social inhibition 
Previously, we have argued that, based on this inhibited temperamental underpinning, 
social inhibition may further develop across the lifespan, and will evolve into a 
prototypical pattern of behavioral, cognitive, and affective characteristics in 
adolescence and adulthood.23 This implies that adult social inhibition is a multi-faceted 
construct that includes distinct but related psychological characteristics. We define 
social inhibition as a broad and stable personality trait that is characterized by 
behavioral inhibition during social interaction, increased social-evaluative concerns, 
and withdrawal from intense social and emotional engagement situations. Figure 1 
depicts the conceptual model that we developed to guide our research on adult social 
inhibition. 
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Socially inhibited individuals are less talkative, and typically have a hard time to make 
contact with others and get a conversation going.24 They show signs of hesitation in 
speech, and tend to inhibit themselves from providing input on ideas.25 Social inhibition 
may further increase in adulthood when people are motivated to make a particular 
impression on others but doubt that they will do so because they expect unsatisfactory 
reactions from others.26,27 This interpersonal sensitivity is characterized by ongoing 
concerns about negative social evaluation,6 and increased sensitivity to criticism from 
others.25 If inhibited people expect negative reactions from others, their likely response 
will be withdrawal as a self-enhancing strategy.22,27,28 Social inhibition is related to 
increased anxiety in social interaction,29,30 and individuals who experience social stress 
tend to avoid social interactions.4 Adults also need to develop skills in expressing how 
one feels in order to facilitate understanding in social interactions.31 However, inhibited 
adults may not develop these skills appropriately, which causes more emotional 
inhibition.32  
 
In sum, different manifestations of adult social inhibition carry over into several areas of 
human interaction, including restricted conversational behavior, pervasive social-
evaluative concerns, and a tendency to withdraw.23 This may lead to social anxiety and 
other internalizing problems.3,18,33 Accounting for individual differences in social 
inhibition is also critical for a better understanding of the adverse effects of social stress 
on physical health.6,23  
 
Current studies 
In contrast to a substantial body of evidence from animal research and research in 
children, (a) there seems to be no consensus about the heterogeneity of social inhibition 
in human adults, and (b) the potential value of social inhibition for explaining individual 
differences in mental and physical health among human adults is still largely 
unexplored. Clearly, more research is needed on the role of social inhibition on stress, 
health and well-being in adults. Therefore, the present paper reports on two related 
studies that focused on the multidimensional nature of adult social inhibition. The aim 
of Study 1 was to examine the feasibility of our multifacet model of adult social 
inhibition. In Study 2, we tested a new measure that we specifically designed to assess 
these different facets.  
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STUDY 1: INHIBITION, SENSITIVITY AND WITHDRAWAL IN ADULTHOOD 
 
In Study 1, we aimed to pin down clear markers for the prototypical behavioral, cognitive 
and affective tendencies that may affect the responses of socially inhibited adults to 
social stress.  
 
Operational definition of social inhibition 
To examine the feasibility of our conceptual model, we first constructed an experimental 
pool of items that are related to social inhibition. The items that we used are based on 
the notion that inhibited adults are less talkative, often fear negative reactions from 
others, and tend to adopt withdrawal as a self-enhancing strategy. This description of 
prototypical characteristics was not intended to be complete or exhaustive; rather, we 
used a short, theoretically sound item pool that could reflect prominent features of 
social inhibition while at the same time limiting response burden. 
 
To reduce response burden, we chose a 4-point Likert scale (from 0 = false to 3 = true) 
over a 5-point scale. We selected 18 items to cover the inhibition, sensitivity and 
withdrawal facets with 6 items each. This included 11 items that were derived from other 
measures, and 7 that were specifically written for the purpose of this study. Six items 
were derived from the 14-item Type D Scale (DS14)34, 2 items from an experimental 24-
item Type D Scale (DS24)35, 2 items from the Interpersonal Sensitivity Measure (IPSM)36, 
and 1 item from the Social Interaction Anxiety Scale (SIAS)37. The rationale for including 
these items is described below.  
 
Facet 1: Behavioral inhibition  
People are frequently exposed to situations that involve social interaction, but inhibited 
individuals typically have a hard time making contact with others.25 During these 
interactions, they are also less talkative because they may experience difficulties to 
initiate conversation topics and to get the conversation going.24,25 Accordingly, the 6 
items designed to cover behavioral inhibition referred to difficulties initiating contact 
(a1: “Feels inhibited in social interactions”; a2: “Doesn’t speak until someone speaks 
first”; a3: “Has difficulty making contact”), and to suboptimal conversational skills (a4: 
“Does not find the right things to talk about”; a5: “Finds it hard to start a conversation”; 
a6: “Has difficulty talking with other people”). Items a1, a3, a4 and a5 were derived from 
the DS14,34 with item a3 being reversely worded (reflecting more social inhibition) as 
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compared to the original DS14 item. Item a6 was derived from the SIAS,37 and a2 is a new 
item.  
 
Facet 2: Interpersonal sensitivity  
Socially inhibited individuals may feel tense and insecure during social interaction 
because of their increased awareness of the situation and cognitive interpretation bias 
towards social threats.21,23 They typically pay much more attention to the actions of 
others than non-inhibited individuals,25 and are particularly worried about the potential 
threat of negative reactions from others.6 Hence, the 6 experimental sensitivity items 
included concerns about negative evaluations by others (b1: “Worries that others may 
disapprove of him/her”; b2: “Insecure when not knowing another’s thoughts”; b3: 
“Thinks that others may find fault with him/her”), and the anticipation of negative 
reactions from others (b4: “Expects negative reactions from others”; b5: “Nervous when 
meeting people”; b6: “Inhibits self-expression for fear of being rejected”). Items b1, b2 
and b3 are new; items b4 and b6 were derived from the IPSM36 and b5 from the DS24.35  
 
Facet 3: Social withdrawal  
Individuals who expect negative reactions from others and experience much social 
distress tend to avoid social interaction.4 When faced with the prospect of stressful 
encounters, the likely response of inhibited individuals is to withdraw from others as a 
self-enhancing strategy.27,28 During social interaction, they may also inhibit the 
expression of personal thoughts or feelings.23 Therefore, the 6 items designed to cover 
the social withdrawal facet referred to the tendency to withdraw from others (c1: “Avoids 
getting close to other people”; c2: “Keeps other people at a distance”; c3: “Avoids 
personal ties with other people”), and to inhibit emotions in social interaction (c4: “Is a 
closed kind of person”; c5: “Avoids personal talks”; c6: “Hides his/her feelings”). Items c1, 
c5 and c6 are new; c2-c4 were derived from the DS1434 and DS24.35  
 
Methods 
Sample and data collection  
The participants in Study 1 comprised a non-random selection of 1,180 adults (Mage = 
46.9, SD = 17.0, range 19-88; 52% women) from the general Dutch population that were 
included in 2014-2015. We used quota sampling to ensure that an equal numbers of men 
and women were included in the different age decades. Research assistants distributed 
the questionnaires and were instructed to collect an equal number of questionnaires 
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from each age and sex subgroup. After explaining the purpose of the study, participants 
received an informed consent form and a questionnaire in Dutch which were returned 
to the research assistants in closed envelopes. Questionnaires were entered into the 
database by others, guaranteeing anonymity. The questionnaires did not contain any 
explicit identifiers but were coded by number for data collection tracking purposes. 
Demographics included age, sex, partner status (married or being in a stable 
relationship), and education. Approval for this study was obtained from the institutional 
review board of Tilburg University (protocol EC-2012.23).  
 
Negative affectivity, anxiety, and depression  
As we have discussed in greater detail elsewhere, social inhibition is different from 
negative affectivity, and has additional value as a vulnerability factor for emotional 
distress.23 In fact, social inhibition has been related to internalizing problems in adults, 
such as depression and anxiety.3,30 We used the 7-item negative affectivity subscale of 
the DS14 to assess the tendency to experience negative emotions.34 This personality 
measure has a 5-point reponse scale (0 = false to 4 = true; total scores between 0 and 28). 
The 7-item Generalized Anxiety Disorder scale (GAD-7) was used to assess anxiety38 and 
the 9-item Patient Health Questionnaire (PHQ-9) to assess depressive symptoms;39 both 
measures have a 4-point response scale (0 = not at all to 3 = almost daily). Cronbach’s α 
of the negative affectivity, anxiety, and depression measures in this sample of the Dutch 
population was 0.86, 0.87, and 0.84, respectively.  
 
Statistical analyses  
Principal components analysis (varimax rotation) was used to examine the extent to 
which each of the 18 items from the experimental item pool represented one of the three 
theoretically-derived facets. Item-rest correlations were calculated for the different 
items that were assigned to one particular facet. Data from these analyses were used to 
examine whether it was feasible to further reduce the item pool as a basis for the further 
development of a brief multi-facet measure of social inhibition. Scores on the selected 
items were added to comprise estimates of the inhibition, sensitivity and withdrawal 
facets of social inhibition. Pearson’s correlations were used to examine the associations 
of these sum scores with each other, and with the negative affectivity, anxiety, and 
depression scores. Factor analysis of these scores was used to examine the validity of 
our conceptual model on the second-order level in the hierarchy of psychological 
constructs.40  

50 | CHAPTER 3

140679 Stefanie Duijndam BNW.indd   50140679 Stefanie Duijndam BNW.indd   50 05-02-20   10:4705-02-20   10:47



 

Results and conclusions of Study 1 
Factor analysis of the item pool  
Consistent with our theoretically-derived model, factor analysis of the 18-item pool 
yielded 3 dominant social inhibition factors. Eigenvalue (< 1.0) and scree plot criteria 
showed that succeeding factors were much smaller and explained only a minor 
proportion of variance. On the basis of factor analysis and item-rest correlations, we 
identified one item per facet with the lowest contribution to its facet, and removed these 
3 items from the item pool: Doesn’t speak until someone speaks first (inhibition), 
Nervous when meeting people (sensitivity), and Avoids personal talks (withdrawal).  
 
This resulted in a more parsimonious set of 15 items that were selected to reflect the 
behavioral, cognitive and affective dimensions of social inhibition with 5 items each. 
Exploratory factor analysis of these 15 items yielded a 3-factor model of inhibition, 
sensitivity and withdrawal. The inhibition items loaded between 0.68 and 0.83, the 
sensitivity items between 0.71 and 0.81, and the withdrawal items between 0.63 and 0.73 
on their corresponding factor (Table 1a). Cronbach’s α and corrected item-total 
correlations clearly showed that the inhibition (α = 0.88; r = 0.60 to 0.79), sensitivity (α = 
0.85; r = 0.63 to 0.74) and withdrawal (α = 0.79; r = 0.51 to 0.62) factors were internally 
consistent.  
 
Construct validity of the social inhibition facets  
Next, items were summed to generate estimates of the three facets of our model. 
Inhibition correlated 0.70 with withdrawal and 0.53 with sensitivity, and withdrawal 0.49 
with sensitivity, suggesting that they reflected related but distinct facets of social 
inhibition. Correlations of these sum scores with negative affectivity, anxiety, and 
depression ranged from 0.10 to 0.35, indicating that they shared less than 12% variance 
(Table 1b). The only exception was a correlation of 0.50 between sensitivity and negative 
affectivity; i.e., sensitive individuals anticipate negative reactions from others, while 
those high in negative affectivity also scan the world for signs of impending trouble. 
Second-order factor analysis further corroborated the construct validity of our model. 
Inhibition (0.90), withdrawal (0.88) and sensitivity (0.69) loaded on one social inhibition 
factor, while anxiety (0.93), depression (0.90) and negative affectivity (0.80) loaded on a 
distinct distress factor (Table 1b).  
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Age, sex and partner status differences in social inhibition  
The mean SIQ15 score was 12.5 (SD = 8.2), with mean scores of 3.9 (SD = 3.3), 4.2 (SD = 
3.3) and 4.4 (SD = 3.1) on the inhibition, sensitivity, and withdrawal facets. Adults with 
high inhibition scores were younger (M = 44.8 years, SD = 16.8) than non-inhibited adults 
(M = 48.1, SD = 6.6); F = 10.2, p = 0.001, η2 = 0.010. There were no sex differences for the 
total SIQ15 or inhibition facet scores. However, women scored higher on sensitivity (M = 
4.7; SD = 3.5) compared to men (M = 3.5; SD = 2.9); F = 36.4, p < 0.001, η2 = 0.034, while 
men had a higher withdrawal score (M = 4.6; SD = 3.2) than women (M = 4.2; SD = 2.9); F = 
4.6, p = 0.032, η2 = 0.004. Participants without a partner scored higher on the SIQ15 (M = 
13.4; SD = 8.6) compared to those with a partner (M = 12.2; SD = 8.1); F = 4.06, p = 0.044, 
η2 = 0.004. The sensitivity (F = 5.3, p = 0.021, η2 = 0.005) and withdrawal (F = 4.3, p = 0.038, 
η2 = 0.004) facets contributed the most to this partner difference. Education or 
employment were not related to social inhibition.  
 
Conclusions of Study 1  
The findings of Study 1 supported our multi-facet model of adult social inhibition (Figure 
1). Exploratory factor analysis of the 15 selected items yielded a 3-factor model in which 
inhibition, sensitivity and withdrawal represent different manifestations of a single 
common underlying social inhibition disposition. The sum scores of the experimental 5-
item facets were internally consistent and loaded on the same underlying social 
inhibition dimension. The divergent validity of these facet sum scores was supported by 
their limited overlap with standard measures of emotional distress.  
 
We also found some initial evidence to support the notion that inhibition, sensitivity and 
withdrawal represent closely related but not identical manifestations of adult social 
inhibition. The sensitivity facet was more related to tendency to scan for signs of 
impending trouble than inhibition or withdrawal. There were also sex and partner 
differences between the facets of social inhibition. Women reported more interpersonal 
sensitivity and men more social withdrawal, and the sensitivity and withdrawal facets 
contributed more to partner status differences compared the inhibition facet. In sum, 
the findings of Study 1 warranted the further development of a new self-report measure 
that allows for the brief and reliable assessment of the different manifestations of adult 
social inhibition.  
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Table 1.  Selected items of inhibition, sensitivity and withdrawal in the general population.  

Note. aCorrected item-total correlations; bFactor analysis of sum scores of the different scales. 
Correlations ≥ 0.40 and factor loadings ≥ 0.50 are presented in boldface. DS14 = 14-item Type D 
Personality Scale; GAD-7 = Generalized Anxiety Disorder Scale; PHQ-9 = Psychological Health 
Questionnaire. 
 

  

(1a) Selected items (N = 1046) Factor Analysis of Items 
Item-Total 
Correlationsa 

 I II III  
Inhibition items (Behavioral facet; α = 0.88)      
  Feels inhibited in social interactions 0.40 0.68 0.32 0.74 
  Finds it hard to start a conversation 0.21 0.83 0.23 0.79 
  Does not find the right things to talk about 0.26 0.69 0.32 0.70 
  Has difficulty making contact 0.07 0.70 0.31 0.60 
  Has difficulty talking with other people 0.21 0.75 0.30 0.72 
Sensitivity items (Cognitive facet; α = 0.85)      
  Worries that others may disapprove of him/her 0.81 0.16 0.17 0.74 
  Insecure when not knowing another’s thoughts 0.77 0.22 0.08 0.68 
  Expects negative reactions from others 0.73 0.16 0.23 0.64 
  Inhibits self-expression for fear of being rejected 0.71 0.25 0.15 0.63 
  Thinks that others may find fault with him/her 0.75 0.07 0.21 0.64 
Withdrawal items (Affective facet; α = 0.79)      
  Avoids getting close to other people 0.26 0.23 0.71 0.62 
  Is a closed kind of person 0.05 0.38 0.68 0.61 
  Hides his/her feelings 0.22 0.22 0.63 0.53 
  Keeps other people at a distance 0.12 0.26 0.73 0.60 
  Avoids personal ties with other people 0.25 0.24 0.58 0.51 
      

  (1b) Construct validity (N = 976) 
Correlationsa     Second-Order 

Factor Analysisb 
 Inhibition Sensitivity Withdrawal I II 

Inhibition (sum 5 items) - - - 0.90 0.04 

Sensitivity (sum 5 items) 0.53 --  - 0.69 0.39 

Withdrawal (sum 5 items) 0.70 0.49 - 0.88 0.08 

Negative Affectivity (DS14) 0.30 0.50 0.31 0.31 0.80 
Anxiety (GAD-7) 0.10 0.34 0.15 0.04 0.93 
Depression (PHQ-9) 0.17 0.35 0.21 0.10 0.90 
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STUDY 2: THE 15-ITEM SOCIAL INHIBITION QUESTIONNAIRE (SIQ15)  
 
In Study 2, we wanted to test the robustness of our conceptual model in an independent 
sample of young adults. Because research needs to identify theoretically sound ways to 
assess social inhibition beyond childhood, we also examined the validity of a new 
measure of this trait in adults. 
 
The 15-item Social Inhibition Questionnaire (SIQ15) 
We introduce here the SIQ15 as a brief measure that aims to assess the multidimensional 
nature of social inhibition with little response burden. The English translation of the 
SIQ15 is presented in Figure 2. Development of the SIQ15 was based on theoretical 
(Figure 1) and empirical (Study 1) grounds. All 15 items that we selected from the 
experimental item pool in Study 1 were included in the SIQ15 in order to assess the three 
facets of social inhibition with 5 items each. Respondents were asked to rate these items 
on a 4-point response scale (from 0 = false to 3 = true), and sum scores were calculated 
for the total SIQ15 scale, and for the Inhibition (SIQ15-I), Sensitivity (SIQ15-S) and 
Withdrawal (SIQ15-W) facet scales. 
 
Method 
Sample and data collection  
The sample of young adults in Study 2 consisted of 209 students (Mage = 20.3, SD = 2.1, 
range 18-33; 77% women) who were recruited at Tilburg University, the Netherlands. All 
students participated for credit as part of their undergraduate psychology classes, and 
were included in the study in February 2016. After explaining the purpose of the study, 
participants received an informed consent form and a questionnaire in Dutch by e-mail. 
Six months after inclusion, participants received a second questionnaire by e-mail (79% 
of first sample filled out the questionnaire). Information on demographics included age, 
sex, and partner status (married, living together, or being in a stable relationship). 
Because all participants were undergraduate students, education was the same for all 
respondents and was not included as a variable in this study. In the database, all explicit 
identifiers (i.e., names) were removed, guaranteeing anonymity. Approval for this study 
was obtained from the institutional psychology ethics committee (protocol number: EC-
2015.64).  
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SIQ15 

Below are a number of statements that people often use to describe themselves regarding 
their interaction with other people. Please read each statement and circle the appropriate 
number next to that statement to indicate your answer. 

0 = FALSE 1 = MOSTLY FALSE 2 = MOSTLY TRUE 3 = TRUE 

1. I often feel inhibited in social interactions 0 1 2 3 

2. I often avoid that others may disapprove of me 0 1 2 3 

3. I avoid getting close to other people 0 1 2 3 

4. I find it hard to start a conversation 0 1 2 3 

5. I feel insecure when I don’t know another person’s thoughts on me 0 1 2 3 

6. I am a closed kind of person 0 1 2 3 

7. When socializing, I don’t find the right things to talk about 0 1 2 3 

8. I always expect negative reactions from others 0 1 2 3 

9. Most of the time, I hide my feelings 0 1 2 3 

10. When I meet people, I have difficulty making contact 0 1 2 3 

11. I avoid saying what I think for fear of being rejected 0 1 2 3 

12. I would rather keep other people at a distance 0 1 2 3 

13. I have difficulty talking with other people 0 1 2 3 

14. I often think that others may find fault with me 0 1 2 3 

15. I avoid personal ties with other people 0 1 2 3 

 
 
Negative emotions, public performance and social relationships  
By analogy with the approach taken in Study 1, we used the DS14,34 GAD-7,38 and PHQ-
939 to assess negative affectivity, anxiety and depressive symptoms. In Study 2, 
Cronbach’s α of these scales was 0.87, 0.86, and 0.82, respectively. The SIQ15 was also 
validated against social relationship scales. We used the Public Performance measure of 
the revised Self-Monitoring Scale (SMS-R)41 to assess self-expression during social 

Figure 2.  The 15-item Social Inhibition Questionnaire (SIQ15). Inhibition facet scale (SIQ15-I): sum of 
responses on items 1, 4, 7, 10, and 13. Sensitivity facet scale (SIQ15-S): sum of responses on items 2, 5, 
8, 11, and 14. Withdrawal facet scale (SIQ15-W): sum of responses on items 3, 6, 9, 12, and 15. Scores on 
the SIQ15 facet scales all range between 0 and 15. Total social inhibition score: sum of all three facet 
scores (range between 0 and 45). 
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interaction (e.g., I would probably make a good actor). Cronbach’s α was 0.68 in this 
study. We used the Experiences in Close Relationship Scale-short form (ECR-SF)42 to 
assess attachment problems in romantic relationships. Cronbach’s α was 0.76 for 
attachment anxiety (6 items) and 0.86 for attachment avoidance (6 items) in this study. 
We used the Multidimensional Scale of Perceived Social Support to assess perceived 
social support (MSPSS);43 Cronbach’s α for the total scale was 0.90 in this study.  
 
Related measures of inhibition, rumination and withdrawal 
At six months follow up, the SIQ15 was validated against theoretically related measures 
to examine its convergent validity. We used the 4-item Behavioral Inhibition Scale (BIS)44 
to assess behavioral inhibition in response to novel social situations. The SIQ15-I facet 
scale is expected to correlate highly with the BIS. We used the 16-item Penn State Worry 
Questionnaire (PSWQ)45 to assess rumination, which is key to interpersonal sensitivity. 
We expected the SIQ15-S facet scale to correlate with the PSWQ because high SIQ15-S 
scorers worry about what others might think of them. We used the 10-item Withdrawal 
scale from the Detachment domain of the Personality Inventory for DSM-5 (PID-5)46 to 
examine the convergent validity of the SIQ15-W facet scale. Cronbach’s α of the BIS, 
PSWQ and PID-5 Withdrawal scales was 0.81, 0.94 and 0.92.  
 
Statistical analyses  
Principal components analysis (varimax rotation) was used to examine the dimensional 
structure of the SIQ15 in the independent sample of young adults in Study 2. Corrected 
item-total correlations and Cronbach’s α were used to examine the internal consistency 
of the SIQ15 and its Inhibition, Sensitivity and Withdrawal facet scales. Pearson’s 
correlations were used to estimate the test and retest score on the total SIQ15 and each 
subscale at six month follow up. Pearson’s r and second-order factor analysis of scale 
scores were used to examine the construct validity of the SIQ15 against measures of 
negative emotions, public performance and social relationships. Finally, Pearson’s r and 
multiple regression analyses were used to examine the convergent and predictive 
validity of the SIQ15 facet scales against theoretically related measures at 6 months 
follow up.  
 
Results and conclusions of Study 2 
Internal validity and reliability of the SIQ15 as a multi-facet measure  
By analogy with the findings of Study 1, eigenvalue and scree plot criteria also indicated 
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three social inhibition factors in Study 2. All of the 5 Inhibition, 5 Sensitivity and 5 
Withdrawal items had a loading ranging between 0.66 and 0.84 on their corresponding 
factor (Table 2). Cronbach’s α (SIQ15-I = 0.93; SIQ15-S = 0.88; SIQ15-W = 0.86) and 
corrected item-total correlations between 0.58 and 0.80 indicated a high level of internal 
consistency. Cronbach’s α of the total SIQ15 scale was 0.94. These high levels of internal 
consistency were confirmed at the six-month follow-up point of assessment (SIQ15-I, α 
= 0.93; SIQ15-S, α = 0.89; SIQ15-W, α = 0.89; total SIQ15 scale, α = 0.94). Finally, test-retest 
correlations between baseline and follow-up assessments were ≥ 0.73 for all SIQ15 
scales (Inhibition, r = 0.77; Sensitivity, r = 0.75; Withdrawal, r = 0.73; total Social Inhibition, 
r = 0.78).  
 

Age, sex and partner status differences of the SIQ15 measures  
The mean score of the SIQ15 was 14.1 (SD = 9.0), with mean scores of 4.3 (SD = 3.6), 5.2 
(SD = 3.5) and 4.6 (SD = 3.2) on the Inhibition, Sensitivity, and Withdrawal facet scales. 
Adults with high social inhibition were younger (M = 19.9 year, SD = 1.6) than non-
inhibited adults (M = 20.7, SD = 2.4); F = 7.60, p = 0.006, η2 = 0.035. There was no sex 
difference on the Inhibition and Withdrawal facets, but women scored higher on the 
Sensitivity facet (M = 5.5, SD = 3.5) than men did (M = 4.3, SD = 3.6); F = 4.85, p = 0.029, η2 

= 0.023. Participants without a partner had a higher social inhibition score (M = 15.3, SD 
= 9.4) compared to those with a partner (M = 12.4, SD = 8.3; F = 5.65, p = 0.018, η2 = 0.027), 
which was mainly explained by the difference on the Withdrawal facet (F = 6.38, p = 0.012, 
η2 = 0.030).  
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Table 2.  Internal validity of the Inhibition, Sensitivity and Withdrawal facet scales of the SIQ15 (N = 209).  

Items of the SIQ15 FA – Young Adults 
Internal 
Consistencya 

 Factor 
I 

Factor 
II 

Factor 
III 

 

Inhibition facet scale (SIQ15-I)     
  (1) Feels inhibited in social interactions 0.72 0.32 0.32 0.75 
  (4) Finds it hard to start a conversation 0.83 0.32 0.24 0.78 
  (7) Does not find the right things to talk about 0.84 0.23 0.18 0.69 
 (10) Has difficulty making contact 0.80 0.21 0.33 0.74 
 (13) Has difficulty talking with other people 0.72 0.31 0.40 0.80 
    α = 0.93 
Sensitivity facet scale (SIQ15-S)      
  (2) Worries that others may disapprove of him/her 0.32 0.80 0.06 0.63 
  (5) Insecure when not knowing another’s thoughts 0.23 0.81 0.17 0.65 
  (8) Expects negative reactions from others 0.31 0.65 0.36 0.72 
 (11) Inhibits self-expression for fear of being rejected 0.27 0.68 0.28 0.66 
 (14) Thinks that others may find fault with him/her 0.13 0.78 0.32 0.65 
    α = 0.88 
Withdrawal facet scale (SIQ15-W)      
  (3) Avoids getting close to other people 0.37 0.23 0.66 0.66 
  (6) Is a closed kind of person 0.33 0.06 0.72 0.58 
  (9) Hides his/her feelings 0.11 0.22 0.79 0.58 
 (12) Keeps other people at a distance 0.30 0.33 0.71 0.72 
 (15) Avoids personal ties with other people 0.23 0.29 0.69 0.64 
    α = 0.86 

Note. Loadings of scales that are assigned to a factor are presented in boldface. aCorrected item-total 
correlations. 
 

 

 

 

 

 

 

 

58 | CHAPTER 3

140679 Stefanie Duijndam BNW.indd   58140679 Stefanie Duijndam BNW.indd   58 05-02-20   10:4705-02-20   10:47



 

Table 3. Construct validity of the SIQ15 facet scales of social inhibition at baseline (N = 209). 

Note. aFactor analysis of of sum scores of the different scales. Correlations ≥ 0.40 and factor loadings ≥ 
0.50 are presented in boldface. DS14 = Type D Personality Scale; ECR = Experiences in Close 
Relationships scale short form; GAD7 = Generalized Anxiety Disorder Scale; MSPSS = Multidimensional 
Scale of Perceived Social Support; PHQ9 = Psychological Health Questionnaire; SIQ15 = 15-item Social 
Inhibition Questionnaire 15; SIQ15-I = Inhibition facet scale; SIQ15-S = Sensitivity facet scale; SIQ15-W = 
Withdrawal facet scale; SMS-R = Self-Monitoring Scale Revised. 

 
 
Construct validity of the SIQ15 facet scales  
The intercorrelations of the three SIQ15 facet scales ranged between 0.61 and 0.68 (Table 
3). As predicted by our model, Inhibition (SIQ15-I) was associated with poor public 
performance (r = -0.52), Sensitivity (SIQ15-S) with attachment anxiety (r = 0.43), and 
Withdrawal (SIQ15-W) with attachment avoidance (r = 0.39) and less social support (r = -
0.40). Sensitivity and Withdrawal were also related to negative affectivity (0.54 and 0.44), 
reflecting the tendency to anticipate negative reactions, and Sensitivity to poor public 
performance (r = -0.40). Second-order factor analysis showed that Inhibition (0.87), 
Sensitivity (0.74), Withdrawal (0.66) and low public performance (-0.77) loaded on factor 
I, negative emotions and attachment anxiety on factor II, and attachment avoidance and 
low social support on factor III (Table 3). These factors clearly represented the domains 
of social inhibition, negative affectivity, and avoidance. The SIQ15-I was a pure marker 

   
Correlations  

Second-Order               
Factor Analysisa 

Items/Scales 
 

SIQ15-I SIQ15-S SIQ15-W I II III 
       

Inhibition (SIQ15-I)  - - -  0.87  0.09 0.16 

Sensitivity (SIQ15-S)  0.65 --  -  0.74  0.37 0.17 

Withdrawal (SIQ15-W)  0.68  0.61 -  0.66  0.29 0.45 

Public Performance (SMS-R) -0.52 -0.40 -0.34 -0.77  0.04 0.08 

Negative Affectivity (DS14)  0.35  0.54  0.44  0.39  0.70 0.04 

Anxiety (GAD-7)  0.16  0.33  0.38  0.09  0.81 0.10 

Depression (PHQ-9)  0.11  0.22  0.30 -0.08  0.82 0.18 

Attachment Anxiety (ECR)  0.22   0.43  0.25 0.17  0.66 0.10 

Attachment Avoidance (ECR)  0.20  0.28  0.39  0.06  0.20 0.81 

Social Support (MSPSS) -0.20 -0.23 --0.40  -0.13 -0.06 -0.83 
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of social inhibition that loaded high on factor I, and low on factor II (0.09) and III (0.16). 
The SIQ15-S had a secondary loading on factor II (0.37), and SIQ15-W on factor III (0.45). 
These connections between sensitivity-anxiety and withdrawal-attachment avoidance 
make conceptual sense, and support the notion that the SIQ15-I, SIQ15-S and SIQ15-W 
facet scales cover different manifestations of social inhibition.   
 
Convergent and predictive validity of the SIQ15 at 6 Months Follow-Up 
The SIQ15 correlated with theoretically related scales at 6 months follow-up (Table 4a). 
The BIS behavioral inhibition scale was related to the Inhibition facet (r = 0.72), the PSWQ 
worry scale to the Sensitivity facet (r = 0.42), and the PID-5 withdrawal scale to the 
Withdrawal facet (r = 0.72). The BIS also correlated 0.54 and 0.52 with Sensitivity and 
Withdrawal, and the PID-5 0.57 with Inhibition. The SIQ15 baseline scores showed 
distinct predictive power regarding related constructs at 6 months follow-up (Table 4b). 
The Inhibition facet was the only predictor of the BIS (β = 0.605), the Sensitivity facet the 
best predictor of the PSWQ (β = 0.551), and the Withdrawal facet the only predictor of the 
PID-5 (β = 0.530), all ps < 0.01. These findings support the distinctly different focus of the 
facet scales. 
 
Conclusions of Study 2  
Correlational and factor analytic data confirmed the validity of our multi-facet model, 
and indicated that the SIQ15 clearly reflected these distinct but related facets of adult 
social inhibition. The SIQ15 items have a social content that deals with perceived stress 
during everyday interactions with others, including difficulties to initiate or maintain 
contact (e.g., Has difficulty making contact; Does not find things to talk about), concerns 
about negative evaluations and reactions (e.g., Worries that others may disapprove of 
him/her; Expects negative reactions from others), and difficulties to engage in close 
social interactions (e.g., Keeps other people at a distance; Hides his/her feelings).  
 
Study 2 also confirmed the robustness of our model over time. Test-retest correlations 
of the SIQ15 scales were ≥ 0.73, indicating that these different indices of social inhibition 
were stable over a 6-months period of time. Examination of convergent validity showed 
that the SIQ15 facet scales correlated with theoretically related scales of inhibition, 
rumination and withdrawal at follow-up. The SIQ15 facet scales also showed distinct 
predictive power regarding related constructs. These findings support the theoretical 
and empirical grounds of the SIQ15 as a measure of social inhibition.  
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Table 4..  Convergent and predictive validity of the SIQ15 facet scales (N = 166). 

Note. aCorrelations between scales at six months follow-up; bMultivariable regression analysis with the 
SIQ15 facet scales at baseline entered at the same time as independent variables, and BIS, PSWQ, and 
PID-5 scores at six months follow-up as the dependent variable, respectively. Correlations ≥ 0.40 are 
presented in boldface; *p < 0.05, **p < 0.01. SIQ15 = 15-item Social Inhibition Questionnaire; SIQ15-I = 
Inhibition facet scale; SIQ15-S = Sensitivity facet scale; SIQ15-W = Withdrawal facet scale; BIS = 
Behavioral Inhibition Scale; PSWQ = Penn State Worry Questionnaire; PID-5 = The Personality Inventory 
for DSM-5.  

 

GENERAL DISCUSSION 
 
Many of the behavioral, cognitive and affective features of social inhibition are the same 
in adolescence47 and adulthood as they are in childhood: inhibited behavior during 

(4a) Convergent validity at 6 months follow-upa Correlationsa 

 SIQ15-I SIQ15-S SIQ15-W 

BIS  (Behavioral Inhibition) 0.72 0.54 0.52 

PSWQ  (Worry and Rumination) 0.19 0.42 0.28 

PID-5  (Detachment/Withdrawal) 0.57 0.38 0.72 

  
(4b) Predictive validityb 

   

B  SE B β R R2 Adj R2 

BIS score at 6 months       

  SIQ15-I (Baseline) 0.360 0.052     0.605** 0.648 0.420 0.410 

  SIQ15-S (Baseline) -0.010 0.048 -0.016    

  SIQ15-W (Baseline) 0.051 0.058 0.075    

PSWQ score at 6 months       

  SIQ15-I (Baseline) -0.753 0.330 -0.234* 0.457 0.209 0.194 

  SIQ15-S (Baseline) 1.821 0.301     0.551**    

  SIQ15-W (Baseline) 0.088 0.364 0.024    

PID-5 score at 6 months       

  SIQ15-I (Baseline) 0.197 0.145 0.128 0.586 0.343 0.331 

  SIQ15-S (Baseline) -0.107 0.132 -0.067    

  SIQ15-W (Baseline) 0.943 0.160     0.530**    
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interaction, preoccupation with social-evaluative concerns, and a preference for social 
withdrawal. Given this continuity across the lifespan, social inhibition may affect health 
and well-being in adults, but few studies have examined this proposition. Our research 
builds on a theory-based model to suggest that social inhibition is more than a unitary 
trait. Study 1 showed that the features of social inhibition may vary across different 
facets of human interaction. Study 2 confirmed the robustness of this model, and 
supported the use of the SIQ15 to assess individual differences in social inhibition. 
 
Validity of the conceptual model and its assessment with the SIQ15 
Consistent with the theoretical model that we propose, our findings suggest that a multi-
facet conceptualization of social inhibition may provide a useful framework for studying 
psychological mechanisms underlying individual differences in perceived social stress.23 
More specifically, we identified behavioral inhibition, interpersonal sensitivity and social 
withdrawal as 3 related lower-order facets stemming from the higher-order personality 
domain of social inhibition. Based on theoretical grounds and on the finding from the 
present studies, we propose the SIQ15 as a brief and valid self-report measure that 
reliably assesses individual differences in social inhibition.  
 
Each item loaded on the factor reflecting the various social inhibition facets that the 
SIQ15 purported to measure. In both Study 1 and 2, second-order factor analysis showed 
that the inter-correlation between facet scores was explained by a single higher-order 
social inhibition factor. The SIQ15 and its 5-item facet scales proved to be internally 
consistent and stable trait measures, with Cronbach’s α ranging from 0.86 to 0.94, and 
test-retest reliability ranging from r = 0.73 to r = 0.78. The SIQ15 facets were related to 
theoretically related measures of inhibition (BIS), rumination (PSWQ) and withdrawal 
(PID-5) at 6 months follow-up, indicating their convergent and predictive validity. 
 
Arguably, the distinction between behavioral, cognitive and affective facets of social 
inhibition is, to some extent, artificial as each of these facets also contains aspects of the 
other two facets. Therefore, we refer to behavioral inhibition, interpersonal sensitivity, 
and social withdrawal as distinct but related facets of the higher-order domain of social 
inhibition. The 3 extracted factors of the SIQ15 retained sufficient unique variance to 
support the notion that social inhibition refers to a broad personality domain in which 
there is some degree of specificity of behavioral, cognitive and affective tendencies that 
contribute to inhibition in social interaction. Therefore, the SIQ15 aims to assess 
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individual differences in adult social inhibition both at the level of a broad personality 
disposition, and at the level of more specific tendencies. In order to account for these 
different characteristic tendencies of socially inhibited people, we developed 3 facet 
scales.  
 
Characteristic tendencies of socially inhibited people  
Decreased conversational behavior is one of the most prevalent indicators of social 
inhibition. Therefore, the behavioral inhibition facet scale of the SIQ15 covers verbal 
interaction as a key factor in everyday social life. Individuals who score high on this facet 
scale are less talkative, and may have a hard time making and maintaining contact with 
others.24 The current studies confirmed that this facet scale was related to lower levels 
of public performance and higher BIS inhibition scores, and appeared to be a critical 
marker of adult social inhibition.   
 
The potential threat of negative evaluations by others is a main source of stress in 
socially inhibited individuals.23 Hence, the sensitivity facet scale of the SIQ15 focuses on 
the predisposition towards ongoing concerns about these negative evaluations.6 
Individuals who score high on this facet scale doubt that they will make a positive 
impression on others, and anticipate negative reactions from others. This facet scale was 
related to more worry, attachment anxiety and negative affectivity, reflecting a tendency 
to anticipate negative reactions. 
 
From an affective point of view, inhibited adults often feel cut off from others,3 and their 
tendency to suppress emotions may further aggravate difficulties forming social 
relationships.48 Hence, the preference for social withdrawal and suppression of 
emotions were combined to compose the withdrawal facet scale of the SIQ15. 
Individuals who score high on this facet scale feel less well connected to others and are 
not likely to express themselves during social interaction. This facet scale was related to 
more attachment anxiety, less social support, and higher scores on the PID-5 withdrawal 
scale. The anticipation of negative reactions may cause withdrawal as a self-enhancing 
strategy,22,28 which may explain the relation between the withdrawal facet and negative 
affectivity. 
 
Age, sex and partner status differences in social inhibition 
We found consistent age, sex and partner status differences in social inhibition. In both 
studies, participants with higher social inhibition scores were younger than those with 
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lower social inhibition scores. Because little is known about age differences in relation 
to adult social inhibition, we could speculate that successful ageing is associated with 
improved social skills, which may explain a decrease in susceptibility to social inhibition 
across the lifespan. The Sensitivity facet contributed the most to the observed sex 
difference; in Study 1 and 2, women scored consistently higher on interpersonal 
sensitivity than men did, which is in agreement with the notion that women display 
interpersonal sensitivity to a higher degree compared to men.49 Men scored higher on 
the social withdrawal facet compared to women in Study 1, but not in Study 2. This sex 
difference may be attributed to high scorers not being likely to express themselves 
during social interaction, and that men tend to suppress their emotions more than 
women.50 No sex differences were found for behavioral inhibition.  
 
Across both studies, participants without a partner scored higher on social inhibition 
than participants with a partner did, which was mainly due to higher Withdrawal scores 
of those without a partner. One could speculate that because inhibited individuals avoid 
social interaction, they may find it harder to engage in an intimate relationship. 
Sensitivity also contributed to a partner status difference in social inhibition in Study 1. 
Education level was not associated with social inhibition. Because we found some 
evidence for sex, age and partner status differences, it is important to account for these 
differences when investigating how social inhibition is related to health outcomes.  
 
Potential relevance for mental and physical health 
The (a) developmental orientation of moving away from the world resembles the (b) 
broad psycho-pathology factor of internalizing problems, and they share the same origin 
in an inhibited temperament.51 This inhibited temperament predicted the development 
of anxiety in non-human primates13 and depressive behavior in rodents,14 and also 
confers an increased risk for psychiatric disease in humans.8 Behavioral inhibition has 
been related to the development of anxiety, social anxiety disorder, and depressive 
disorder in children, adolescents and adults.8,52-54 Some studies have related social 
inhibition to an increased vulnerability for internalizing problems in the general 
population3,29 and in cardiac patients.30 Social inhibition has also been associated with 
an increased risk of posttraumatic stress disorder,55 and a high prevalence of suicide 
attempt among patients with major depression.56  
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Perceived social threat may also perturb multiple physiological systems that are relevant 
to physical health.57,58 For example, perceived social threat in daily life may induce 
increased cardiovascular reactivity.5,59,60 Social inhibition has been related to changes in 
cardiac output and total peripheral resistance,61 which may explain why individual 
differences in perceived social threat are related to increased vascular resistance.62,63 
Future research using the SIQ15 may further improve our understanding of individual 
differences in social stress that affect health. For example, different facets of our social 
inhibition model may be distinctly related to physiological and emotional stress 
responses that have an adverse effect on cardiovascular health. Preliminary findings 
indicated that Sensitivity was related to higher systolic blood pressure, while Withdrawal 
was associated with increased sympathetic activity in men, and Inhibition with 
increased negative emotions in response to experimental stress.64  
 
We can also speculate on the clinical benefit of using the SIQ15 to assess distinct facets 
of social inhibition. In the absence of a link between the general social inhibition domain 
and a specific health-related outcome, it still is possible that some of the inhibition 
facets relate to that outcome. Conversely, it is also possible that some SIQ15 facets do 
not relate to an outcome measure, though the higher-order social inhibition trait clearly 
does. Another unresolved issue is the potential for interactions between the distinct 
inhibition facets in their effect on health and well-being. Hence, with the use of the SIQ15, 
we aim to promote a finer-grained approach to clinical research on the hypothesized 
association of social inhibition with health and well-being in adolescents and adults.  
 
Limitations and implications 
This research should be viewed in light of its limitations and strengths. We used data of 
healthy samples, and the SIQ15 should also be validated in clinical samples. Study 2 
included a young, predominantly female student sample, which limits the 
generalizability of this study to the general population. Also, experimental and 
longitudinal studies are needed to examine the explanatory and predictive value of the 
different facets of our social inhibition model regarding stress reactivity and health 
outcomes. Strengths of this research are the conceptual underpinning of the SIQ15, and 
the use of two independent samples that allowed for replication of findings. Another 
strength is the use of different statistical approaches to examine the reliability/validity of 
the SIQ15. This new instrument proved to be a valid self-report measure that was easy 
to use in adult samples.  
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The conceptual model that we propose may provide a valuable framework for studying 
bio-psychological mechanisms underlying the effect of social inhibition on mental and 
physical health.3,8,65 There is a need to tease apart which facets of the social inhibition 
domain are related to health outcomes;66 i.e., is it behavioral inhibition, the concerns 
about potential threats in social interaction, or the inhibition of emotions? In some 
cases, using different inhibition subgroups (based on underlying latent facet profiles) as 
independent variables might offer a better view of the complexity of social inhibition as 
it influences health.67 Finally, surprisingly little is known about the role of adult social 
inhibition in explaining individual differences in perceived social threat. We propose the 
Sensitivity facet scale of the SIQ15 to answer Marin and Miller’s6 call for a measure that 
specifically focuses on interpersonal sensitivity. 
 
Conclusion 
In everyday life, humans continually face situations that require interpersonal skills to 
achieve valued goals such as connection with others and being liked by others. Socially 
inhibited adults may experience more difficulties to deal with these social challenges, 
and to form stable relationships, than non-inhibited adults do. However, little is known 
about social inhibition in adults. Our research builds on a theory-based model of adult 
social inhibition to suggest that this disposition is based on an inhibited temperament 
that further evolves into a prototypical pattern of behavioral, cognitive, and affective 
tendencies that continue to develop from childhood to adulthood. Social inhibition is 
more than a unitary construct, and comprises different facets such as inhibited behavior 
during interaction, increased interpersonal sensitivity, and a preference for social 
withdrawal. The SIQ15 that we specifically developed to cover these different facets is a 
brief, reliable and valid measure of our social inhibition model. Inclusion of the SIQ15 in 
future research may shed more light on the hypothesized link between social inhibition 
and stress-related health outcomes in adults. 
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ABSTRACT 
  
Background. Behavioral inhibition plays a key role in animal stress research and 
developmental research in children. Therefore, we examined the robustness of our 
multifaceted model of adult social inhibition that comprises behavioral inhibition, 
interpersonal sensitivity, and social withdrawal components. 
 
Methods. A total of 899 adults completed the 15-item Social Inhibition Questionnaire 
(SIQ15) and measures of emotional distress. Confirmatory Factor Analysis (CFA), 
reliability estimates, and correlational and second-order factor analyses were used to 
examine the robustness of our model. 
 
Results. CFA (RMSEA = 0.052; NFI = 0.938; CFI = 0.957) and Cronbach’s α estimates ≥ 0.87 
confirmed the robustness of our multi-facet social inhibition model based on three 
correlated inhibition, sensitivity, and withdrawal factors in 560 adults from the general 
population and in 194 undergraduate students. Inhibition, sensitivity, and withdrawal 
were stable over time (3-month test-retest correlations ≥ 0.78), and were closely related 
to the Gest Behavioral Inhibition and PID-5 Withdrawal measures in a clinical sample of 
145 cardiac patients. Of note, male cardiac patients reported more inhibition and 
withdrawal than female patients. Across samples, social inhibition was distinctly 
different from negative affectivity.  
 
Conclusions. Our 3-facet model of inhibition, sensitivity and withdrawal was robust 
across samples, and may promote research on adult social inhibition in population-
based and clinical studies.  
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INTRODUCTION 
 
People differ in their vulnerability to social stress1 and other chronic disturbances in 
terms of life stress.2 Individual differences in behavior and environmental stressors are 
also implicated in social stress among nonhuman primates.3 Hence, in addition to 
environmental factors, stable attributes of the individual have much explanatory power 
regarding perceived social threat.2 Some individuals have ongoing concerns about other 
peoples' evaluations of themselves,4 or have a preference for social withdrawal in 
response to social stress.5 These individual differences in social threat, interpersonal 
sensitivity and withdrawal have been related to an inhibited temperament.6  
 
The frequent recurrence of negative interpersonal experiences in everyday life can 
induce adverse cardiovascular stress responses,7 and increased vulnerability to social 
threats is characterized by a myriad of cardiovascular stress responses involving heart 
rate, ventricular contractility, cardiac output, and total peripheral resistance.8-10 
Accordingly, researchers qualify dysfunctional relationships, such as recurrent social 
stress or lacking social connection, as a risk factor for cardiovascular disease and 
premature mortality.7,11-13 However, inhibited behavior is a complex phenomenon, and 
it is still unknown which facets of inhibition are related to cardiovascular health.14 
Therefore, we will first briefly discuss distinct facets of inhibition as described in animal 
and developmental studies. Subsequently, we will examine the robustness of these 
inhibition facets in human adults, and their clinical relevance in cardiac patients. 

 
Animal and developmental research on inhibition 
Interest in the biological and psychological correlates of this inhibited temperament is 
motivated by insights from observational research in animals and young children.15 In 
animal stress models16,17 and developmental studies in children,18,19 the term behavioral 
inhibition focuses on the animal’s or young child’s initial behavioral reactions of 
fearfulness, wariness, and low approach to unfamiliar situations or persons. A classic 
way to assess behavioral inhibition is the direct laboratory observation of animals or 
young children in standard situations.20 Individual differences in behavioral inhibition to 
novelty among monkeys can be assessed using quantified observations of behavior by 
independent raters.3 In juvenile monkeys, the degree of freezing behavior reflects 
individual differences in threat-induced inhibition that are stable over time.21 
Additionally, in rats, low activity in open field and withdrawal from novel situations are 
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indicators of behavioral inhibition.22-24 In developmental studies of young children, 
behavioral inhibition is assessed through observation of children’s behavior in the 
laboratory19 or in naturalistic settings,25 and by parent reports of child behavior.26  
 
Animal research suggests that stable individual differences in inhibited behavior have a 
major influence on social stress. A monkey model of social stress showed that inhibited 
animals had higher rates of violent injuries under conditions of crowding stress, 
compared with less inhibited animals.3 In nonhuman primates, inhibited behavioral 
responses to threat reflect important temperamental differences.21 This potential role of 
inhibition in animal models is evident across species. Inhibited rats who display 
withdrawal for novel social and non-social stimuli24,27 are considered a useful animal 
model to study anxiety vulnerability,23,28 and research shows that these inhibited rats 
show an enhanced reactivity to stress.29 In addition, behavioral inhibition in rats occurs 
as a response to repeated social defeat,30 and may cause early death due to greater 
physiological stress responses.16 These exaggerated stress responses, as indicated by 
increased cortisol release in the hypothalamic-pituitary axis found in inhibited rats,31 is 
similar to findings from children with an inhibited temperament.32 The inhibited 
response to novel environments among juvenile animals is therefore a behavioral 
disposition that mirrors inhibition to strangers in young children.17  
 
Behavioral inhibition affects the development of social cognition and personality in 
children, making them more susceptible to the adverse effects of social stress.33,34 
Inhibited children are much less talkative than non-inhibited children, and this 
phenomenon is a very sensitive sign of behavioral inhibition after 4 years of age.19 Several 
studies confirmed that decreased frequency of speech and increased latency of 
initiating a conversation are indicative of childhood inhibition.26,35,36 Inhibited children 
evaluate their interactions with others in terms of self-relevant characteristics, and 
inhibition in these interactions reflects inhibition towards strangers, (“Is this person 
familiar to me?”) and fear of negative evaluations (“How will this person react to me?”), 
respectively.37  
 
Developmental research distinguishes inhibition towards unfamiliar people (social 
inhibition) from inhibition towards unfamiliar objects and contexts (non-social 
inhibition).38 Research in young children showed that there is no correlation between 
social and non-social inhibition, and that these inhibition types have different 
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temperamental and psychopathological correlates.38-40 Hence, social and non-social 
inhibition are two independent constructs that need to be evaluated separately.  

 
The many faces of social inhibition in adulthood 
Arguably, these different inhibition processes in childhood also shape the continuity of 
social inhibition during adolescence and adulthood. While the role of behavioral 
inhibition in animal stress models is well documented and social inhibition has been 
widely studied in children, little is known about social inhibition in adults. However, 
social inhibition, as part of the Type D personality construct, has been associated with 
the incidence and prognosis of cardiovascular disease.41,42 It is therefore essential to gain 
insight in how social inhibition contributes to the increased risk of cardiovascular 
disease. 
 
Recently, we defined adult social inhibition as “a broad and stable personality trait that 
is characterized by behavioral inhibition during social interaction, increased social-
evaluative concerns, and withdrawal from intense social engagement situations”.43 A 
first blueprint of our multi-faceted social inhibition model was presented previously in a 
review paper on social inhibition and interpersonal sensitivity.15 Recently, we proposed 
a more elaborated conceptual model of the related behavioral, cognitive and affective 
facets of social inhibition.43 We argued that social inhibition in adolescence and 
adulthood is a broad personality trait that transcends inhibited temperament and 
behavioral inhibition to the unfamiliar in young children to include different facets that 
are related to (a) decreased conversational behavior and (b) increased interpersonal 
sensitivity during social interaction, and, eventually, (c) a tendency towards social and 
emotional withdrawal.  
 
Biological underpinning: Inhibited temperament  
As a starting point, our multi-facet model posits that the initial source of individual 
differences in social inhibition reflects a stable temperamental disposition.25,44 Inhibited 
temperament is one of the most basic, innate individual differences that can be 
observed across species.6 Infants with this early-appearing inhibited temperament are 
characterized by strong reactions to novelty, such as crying. These infants have a 
genetically influenced, biological underpinning in temperament, and are predisposed to 
become behaviorally inhibited with unfamiliar people or situations in the second year of 
life.19,44-46 We will argue that on the basis of this inhibited temperament, social inhibition 
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may further develop across the lifespan, and may manifest itself in prototypical 
behavioral, cognitive, and affective characteristics that can be observed in middle 
childhood, adolescence and adulthood. 
 
Behavioral characteristics: Inhibition in social interaction  
Children and adults express their inhibition toward unfamiliar people by a similar 
pattern of decreased conversational behaviors.35 In childhood, a decreased amount of 
time speaking and an increased latency to first spontaneous utterance are powerful 
behavioral indicators of social inhibition.19,35 Socially inhibited children take longer to 
initiate contact with others, speak less often and for shorter periods of time, and use 
fewer words as compared to non-inhibited children.26,47 In adulthood, people are 
frequently exposed to situations where they are expected to make contact with others 
and initiate some conversation topics.48 However, socially inhibited individuals may 
have a hard time making contact with others. They are less talkative,35 and inhibit 
themselves from providing input on ideas.48 On a behavioral level, inhibited adults tend 
to decrease their body movements and vocalization during social interaction49 and show 
signs of hesitation in speech.48  
 
Cognitive characteristics: Sensitivity to social evaluation.  
In addition to behavioral inhibition, an inhibited temperament also affects the 
development of social cognition.50 Inhibited children become particularly concerned 
about being criticized, rejected, or ignored by their peers.37 Whereas many specific 
childhood fears, such as fear of the dark, decline with age, these social-evaluative 
concerns typically increase as children get older.38 Inhibited children may develop a 
sense of failure when they are rejected or neglected by peers, which, in turn, further 
increases their level of social inhibition.51 If early childhood relationships are not 
satisfactory, they promote inhibited responses to new social situations,51 and  predict 
the onset of internalizing problems.52 In adulthood, social interactions carry the prospect 
of interpersonal evaluation where people make judgments of one another 53. Socially 
inhibited individuals are particularly concerned with others' evaluations of themselves.1 
They want to gain the approval of others but, at the same time, also fear negative 
reactions.54 This fear involves apprehension about others' evaluations and the 
expectation that others would evaluate oneself negatively.1 Inhibited individuals 
develop more sensitivity to criticism from others,48 and interpersonal sensitivity is a 
stable trait that reflects ongoing concerns about potential unsatisfactory reactions from 
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others.4  
 
Affective characteristics: Withdrawal and suppressed emotions  
With increasing age, many inhibited children spend longer periods in solitary activity, 
whereas non-inhibited children spend longer periods in social behavior.18 Experimental 
research showed that behavioral inhibition in early childhood predicted more social 
withdrawal and less assertive behavior during a social exclusion task in middle 
childhood.55 It is particularly the combination of behavioral inhibition and a cognitive 
attention bias toward threat that predisposes inhibited children to social withdrawal.5 
Hence, social inhibition is closely related to withdrawal in children.56 Socially inhibited 
adults tend to appear quiet on the surface, but they actually may feel tense during social 
interaction because of their increased awareness of the situation.15 Research in adults 
from the general population showed that social inhibition is closely related to social 
anxiety.57 Because socially inhibited individuals feel tense during social interaction and 
tend to expect negative reactions from others, they may avoid social interactions as a 
self-enhancing strategy.1,37,58 As a result of this tendency to withdraw from others and to 
inhibit emotional expression,59 socially inhibited adults tend to feel lonely60 and may lack 
any close confiding relationships.61,62  
 
Assessment of social inhibition in adulthood 
Socially inhibited adults often display prototypical behavioral, cognitive and affective 
features that also characterize inhibited children, but these different features are often 
overlooked in adult populations.43 There exist a number of inhibition self-report 
measures in adults (Table 1). Examples are the Behavioral Inhibition scale,62 the Adult 
Measure of Behavioral Inhibition,63 and the inhibition scale of the Emotional Expression 
Questionnaire.64 The Heart Patients Psychological Questionnaire includes a short social 
inhibition scale,65 but this scale has poor internal consistency (Cronbach’s α = 0.64). The 
social inhibition subscale of the DS14 was designed to assess inhibited behavior,66 but 
generates little or no information on interpersonal sensitivity or social withdrawal. 
 
Because there is a need for a brief and valid instrument for the assessment of the 
different features of adult social inhibition, we developed the 15-item Social Inhibition 
Questionnaire (SIQ15) which seems to fit these requirements.43 The inhibition, sensitivity 
and withdrawal items included in the SIQ15 reflect the proposition that socially inhibited 
adults are less talkative and inhibited in social interaction, often anticipate negative  
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reactions from others, and may withdraw from situations that they perceive as 
demanding. These social inhibition features carry over into several areas of 
interpersonally functioning in everyday life, causing increased vulnerability to anxiety, 
depression, and other internalizing problems.61 However, more research is needed to 
better understand how and why social inhibition may have adverse effects on mental 
and physical health in adults.4,15 

 
The current research 
The present work focused on the multifaceted manifestations of adult social inhibition 
in the general population and in cardiac patients. Social inhibition is frequently 
overlooked in adults, and it remains unclear how and when this personality disposition 
may affect adult health and well-being.15 Hence, a theoretically-driven approach is 
essential to identify the potential behavioral, cognitive and affective tendencies that 
characterize the prototypical responses of socially inhibited adults to perceived social 
stress in everyday life. Therefore, the aim of Study 1 was to further examine the 
robustness of our multi-faceted adult social inhibition model, and the aim of Study 2 was 
to examine the validity of this social inhibition model in a clinical sample of patients with 
cardiac disease. 
  

STUDY 1: ROBUSTNESS OF THE MULTI-FACETED SOCIAL INHIBITION 
MODEL 
 
In Study 1, we wanted to evaluate our theoretically based multidimensional measure of 
social inhibition further. Therefore, we examined the robustness of our multi-facet 
model of adult social inhibition in two independent samples of (young) adults by using 
Confirmatory Factor Analysis, and second-order factor analysis of scale scores. This 
allowed us to investigate whether the different manifestations of adult social inhibition 
are well represented by the three facet scales of the SIQ15.  

 
Methods 
Participants and procedure 
Study 1 included 754 adults from two independent samples. The first sample of young 
adults comprised of 194 undergraduate psychology students (Mage = 20.6, SD = 2.9, range 
18-27; 71% women) at Tilburg University, who received course credit for participation. 
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The second sample comprised 560 adults (Mage = 47.7, SD = 16.0, range 18-81; 54% 
women) from the general Dutch population.  
 
Research assistants were responsible for distributing demographic and psychological 
questionnaires online, and were instructed to collect an equal number of questionnaires 
from each age and gender sub cohort, without further specification of educational or 
income level.  
 
Data on demographic variables included age, sex, partner status, and education. Having 
a partner relationship was defined as being married, living together, or being in a stable 
relationship, lower education as completing primary school, prevocational education or 
high school, and higher education as completing vocational education, college, or 
university. All participants signed an informed consent form and both studies were 
approved by the institutional ethics review board of Tilburg University (protocol number 
for young adults sample: EC-2016.26; protocol number for adult sample: EC-2012.23a).  

 
Assessment of social inhibition  
All participants completed the Dutch SIQ15 measure of adult social inhibition online at 
home. Development and initial validation of the SIQ15 is described in greater detail 
elsewhere,43 and is briefly summarized here. The inhibition facet includes items that 
measure difficulties in initiating contact,48 and suboptimal conversation skills.35,48 High 
scorers on this facet are less talkative, and may have a hard time making contact with 
others. The sensitivity facet refers to pervasive social-evaluative concerns.3,4,70 A high 
score on the sensitivity facet indicates that individuals doubt that they will make a 
positive impression on others and anticipate negative reactions from others. Items to 
cover the social withdrawal facet refer to the tendency to withdraw from others,37,53 and 
to inhibit emotions in social interactions.66 Individuals who score high on the withdrawal 
facet may feel less well connected to others and are not likely to express themselves 
during social interaction. Items of the SIQ15 are rated on a 4-point Likert scale ranging 
from 0 (false) to 3 (true). We calculated a total social inhibition score (sum of all SIQ15 
items), as well as scores of the 5-item Inhibition (SIQ15-I), Sensitivity (SIQ15-S), and 
Withdrawal (SIQ15-W) facet scores of the SIQ15. 
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Validity of the social inhibition model  
Participants completed self-report measures of negative affectivity, anxiety, and 
depression in order to examine the divergent validity of social inhibition facets as 
compared to negative emotions. We used the 7-item negative affectivity subscale of the 
DS14 to assess the tendency to experience negative emotions across time and 
situations;66 this measure has a 5-point Likert scale ranging from 0 (false) to 4 (true), with 
total scores ranging from 0 to 28. The 7-item Generalized Anxiety Disorder scale (GAD-7) 
was used to assess symptoms of general anxiety.71 Items on this scale are rated on a 4-
point Likert scale from 0 (not at all) to 3 (almost daily), with total scores ranging from 0 
to 21. The GAD-7 has good factorial-, construct-, and criterion validity.71 The 9-item 
Patient Health Questionnaire (PHQ-9) was used to assess depressive symptoms.72 This 
questionnaire scores each of the 9 DSM-IV criteria for depression on a 4-point Likert scale 
from 0 (not at all) to 3 (nearly every day), with total scores ranging from 0 to 27. 
Cronbach’s α of the DS14 negative affectivity, GAD-7 anxiety, and PHQ-9 depression 
scales in Study 1 was 0.89, 0.89, and 0.86, respectively. 
 
Statistical analyses  
In order to examine the robustness of our multi-faceted model of adult social inhibition, 
we used Confirmatory Factor Analysis (CFA) to test a model with the Inhibition, 
Sensitivity and Withdrawal facet measures of the SIQ15 as the latent factors. Five 
observed variables measure each of the three facets of the SIQ15. The relationship 
between the factor and its indicator is represented by factor loadings, and the 
measurement error represents other variation for a particular observed variable.  
 
Measurement equivalence was assessed with multi-group CFA. Structural equation 
modeling (AMOS, version 23) was used (a) to confirm the factorial structure of the SIQ15, 
and (b) to examine the individual item loadings on the latent Inhibition, Sensitivity, and 
Withdrawal facets, and (c) error components and intercepts. We examined 3 nested 
models: model 1 (unrestrictive model); model 2 (equalizing all factor loadings and error 
covariances); and model 3 (final model testing the measurement equality of the item 
intercepts). The χ2 statistic was not used to examine model fit because its significance is 
directly related to the sample size, regardless of fit. We used the root mean square error 
of approximation (RMSEA; < 0.08 = acceptable / < 0.05 = good fit), the normed fit index 
(NFI; ≥ 0.90 = acceptable / ≥ 0.95 = good fit), and the comparative fit index (CFI; ≥ 0.90 = 
acceptable / ≥ 0.95 = good fit) to estimate the fit of the structural equation models. 
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Pearson’s correlations and second-order factor analysis of scale scores were used to 
examine the divergent validity of our model of adult social inhibition as measured by the 
SIQ15 facet scales against standard measures of negative affectivity (DS14), anxiety 
(GAD-7), and depression (PHQ-9). 

 
Results and conclusions of Study 1 
Confirmatory Factor Analysis of the Social Inhibition Model   
The predicted 3-factor measurement model resulting from our theoretical 
conceptualization, with 15 observed and 3 latent variables, was replicated using CFA in 
this sample of 754 adults from the Dutch general population (Figure 1). The 
psychometric plausibility of the factor structure undergirding the SIQ15 was supported 
by the adequate to good fit of the structural equation model (RMSEA = 0.052, NFI = 0.938, 
and CFI = 0.957). The standardized regression weights of the 5 items assigned to a factor 
ranged between 0.77 and 0.86 for Inhibition, between 0.72 and 0.83 for Sensitivity, and 
between 0.59 and 0.84 for Withdrawal. Error covariance was added to 2 inhibition and 2 
withdrawal items with a closely related item content. The regression weights of the 
Inhibition, Withdrawal and Sensitivity facets (0.82, 0.75 and 0.68) confirmed the two-level 
hierarchical model of the SIQ15 as a multidimensional measure of social inhibition. 
Cronbach’s α and mean inter-item correlations (MIC) supported the internal consistency 
of the SIQ15 total scale (α = 0.95, MIC = 0.55), and the Inhibition (SIQ15-I; α = 0.93, MIC = 
0.73), Sensitivity (SIQ15-S; α = 0.91, MIC = 0.67), and Withdrawal (SIQ15-W; α = 0.87, MIC = 
0.59) facet scales (Table 2).  
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Figure 1. Confirmatory Factor Analysis of the SIQ15 in Adults (N = 754) 
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Table 2.  Internal consistency of the SIQ15 measures of behavioral inhibition, interpersonal sensitivity, 
and social withdrawal in adults from the general population (N = 754).  

Items of the SIQ15 Internal Consistencya 

  
Inhibition facet scale (SIQ15-I)  
  (1) I often feel inhibited in social interactions 0.76 
  (4) I find it hard to start a conversation 0.87 
  (7) When socializing, I don’t find the right things to talk about 0.80 
 (10) When I meet people, I have difficulty making contact 0.85 
 (13) I have difficulty talking with other people 0.83 
 α = 0.93 
Sensitivity facet scale (SIQ15-S)   
  (2) I often worry that others may disapprove of me 0.81 
  (5) I feel insecure when I don’t know another person’s thoughts on me 0.79 
  (8) I always expect negative reactions from others 0.75 
 (11) I avoid saying what I think for fear of being rejected 0.71 
 (14) I often think that others may find fault with me 0.81 
 α = 0.91 
Withdrawal facet scale (SIQ15-W)   
  (3) I avoid getting close to other people 0.72 
  (6) I am a closed kind of person 0.71 
  (9) Most of the time, I hide my feelings 0.65 
 (12) I would rather keep other people at a distance 0.78 
 (15) I avoid personal ties with other people 0.67 
 α = 0.87 

Note. aCorrected item-total correlations; SIQ15 = 15-item Social Inhibition Questionnaire. 

 
Construct validity  
Intercorrelations of the three facets of the SIQ15 ranged between 0.61 and 0.74, 
confirming that these measures covered related but distinct facets of social inhibition 
(Table 3). Behavioral inhibition shared around 50% of the variance with interpersonal 
sensitivity and social withdrawal, while Sensitivity and Withdrawal shared 37% of the 
variance. Consistent with the findings from Denollet and Duijndam,43 the Sensitivity facet 
scale had the highest correlations with negative affectivity (0.60) and anxiety (0.53), while 
the Inhibition and Withdrawal facets scales correlated between 0.36 and 0.43 with 
negative affectivity, anxiety and depression. Second-order factor analysis of scale scores 
showed similar results as reported previously by Denollet and Duijndam,43 and 
confirmed that the Inhibition (0.92), Withdrawal (0.86), and Sensitivity (0.76) facet scales 
loaded on a broad social inhibition factor, while negative affectivity (0.80), anxiety (0.90), 
and depression (0.86) loaded on a separate factor (Table 3). Sensitivity had a secondary 
loading of 0.44 on this negative emotions factor, which make conceptual sense in that 
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sensitive individuals anticipate negative reactions from others, while those high in 
negative affectivity are also focused on signs of impending trouble. Overall, these 
findings confirm the construct validity of the SIQ15 measure of the multi-facet adult 
social inhibition model. 
 
 
Table 3.  Construct validity of the social inhibition model in adults from the general population (N = 
754). 

 Correlationsa Second-Order Factor Analysisb 

Items/Scales SIQ15-I SIQ15-S SIQ15-W I II 
      

Inhibition (SIQ15-I)  -  - - 0.92 0.17 

Sensitivity (SIQ15-S) 0.72  - - 0.76 0.44 

Withdrawal (SIQ15-W) 0.74 0.61 - 0.86 0.22 

Negative Affectivity (DS14) 0.40 0.60 0.43 0.31 0.80 

Anxiety (GAD-7) 0.36 0.53 0.38 0.20 0.90 

Depression (PHQ-9) 0.38 0.48 0.41 0.23 0.86 

Note. aCorrelations ≥ 0.40 and factor loadings ≥ 0.50 are presented in boldface. bFactor analysis of sum 
scores of the SIQ15 Inhibition, Sensitivity and Withdrawal facet scales, and the Negative Affectivity, 
Anxiety and Depression scales. SIQ15 = 15-item Social Inhibition Questionnaire 15; SIQ15-I = Inhibition 
facet scale; SIQ15-S = Sensitivity facet scale; SIQ15-W = Withdrawal facet scale; DS14 = Type D 
Personality Scale; GAD-7 = Generalized Anxiety Disorder Scale; PHQ-9 = Psychological Health 
Questionnaire. 

 

Sociodemographic differences  
Participants’ mean score on the SIQ15 was 12.0 (SD = 9.6), with mean scores of 3.6 (SD = 
3.6), 4.3 (SD = 3.8) and 4.1 (SD = 3.4) on the Inhibition, Sensitivity, and Withdrawal facet 
scales, respectively (see Table 4, upper panel). Participants with increased social 
inhibition were significantly younger (M = 36.9 years, SD = 17.7) than those with low 
inhibition (M = 44.2 years, SD = 17.8; F = 31.04, p < 0.001, η2 = 0.040). Similar age effects 
were found for the facets scales of the SIQ15. Women scored significantly higher on the 
total social inhibition score (M = 12.7, SD = 9.88) as compared to men (M = 11.1, SD = 9.0; 
F = 5.20, p = 0.023, η2 = 0.007), with the Sensitivity facet contributing the most to this sex 
difference (women: M = 5.0, SD = 3.9; men: M = 3.4, SD = 3.3; F = 32.51, p < 0.001, η2 = 0.042). 
No sex differences were found for the Inhibition and Withdrawal facets of the SIQ15 
(Table 4, upper panel). In addition, participants without a partner scored higher on the 
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total score of the SIQ15 (M = 14.3, SD = 9.7) as compared to participants with a partner 
(M = 10.9, SD = 9.3; F = 20.39, p < 0.001, η2 = 0.026). This partner effect was also found for 
each of the three facet scales. Educational level was not significantly associated with any 
of the scores of the SIQ15.  
 
 
Table 4.  Overall mean (SD) scores of the SIQ15 total and facet scores in men and women for both the 
general population (Study 1) and cardiac patient (Study 2) samples. 

Note. *p-value ≤ 0.05, ** p-value ≤ 0.001. SIQ15 = 15-item Social Inhibition Questionnaire 15; SIQ15-I = 
Inhibition facet scale; SIQ15-S = Sensitivity facet scale; SIQ15-W = Withdrawal facet scale. 
 

 
Conclusions of Study 1 
In sum, the findings of the CFA and second-order factor analysis confirmed that the 
different manifestations of adult social inhibition are represented well by the three facet 
scales of the SIQ15, and that the total score of the SIQ15 clearly reflects the broad social 
inhibition domain. In addition, item-total correlations supported the internal 
consistency of the total scale of the SIQ15, but also of the Inhibition, Sensitivity, and 
Withdrawal facets. Also, we found inhibition, sensitivity, and withdrawal to be closely 
related but not identical constructs, representing different manifestations of social 
inhibition. Sensitivity was more related to items of distress, which is in accordance with 
previous findings43 and makes conceptual sense. High social inhibition scores were 
associated with younger age, female sex (with Sensitivity contributing the most), and 

General population (Study 1) 

Items Total (N = 751) Men (n = 311) Women (n = 440) F 

SIQ15 Total 12.00 (9.56) 11.06 (9.02) 12.67 (9.88) 5.20* 

Inhibition (SIQ15-I) 3.55 (3.58) 3.32 (3.49) 3.72 (3.64) 2.24  

Sensitivity (SIQ15-S) 4.35 (3.76) 3.43 (3.33) 4.99 (3.92) 32.51** 

Withdrawal (SIQ15-W) 4.10 (3.40) 4.30 (3.39) 3.96 (3.39) 1.86 

Cardiac patients (Study 2) 

Items Total (N = 145) Men (n = 108) Women (n = 37) F 

SIQ15 Total 11.32 (9.69) 12.19 (9.95) 8.76 (8.50) 3.53 

Inhibition (SIQ15-I) 3.46 (3.80) 3.90 (4.00) 2.16 (2.77) 5.97* 

Sensitivity (SIQ15-S) 3.48 (3.41) 3.50 (3.38) 3.43 (3.52) 0.01 

Withdrawal (SIQ15-W) 4.38 (3.59) 4.80 (3.66) 3.16 (3.13) 5.90* 
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being without a partner. Altogether, these findings supported the robustness of our 
multi-facet social inhibition model, and indicated that the SIQ15 is a valid self-report 
measure of this model in adults. 
 

STUDY 2: INHIBITION, SENSITIVITY AND WITHDRAWAL IN CARDIAC 
PATIENTS 
 
In Study 2, we wanted to further examine our conceptual model in a sample of cardiac 
patients. It is important to identify theoretically sound ways to assess social inhibition in 
other samples than the general population, to further increase our understanding of 
individual differences in social stress that affect health. Previous research has shown that 
social inhibition is associated with the incidence and prognosis of cardiovascular 
disease (e.g.,73,74). However, which facets of the social inhibition domain are related to 
cardiovascular health outcomes is still unknown,14 and insight in this may help to clarify 
the complexity of how social inhibition may influence health.75 Moreover, the 
combination of social inhibition with negative affectivity has been associated with an 
increased prevalence of mental disorders such as social phobia, dysthymia, and 
avoidant personality disorder among cardiac patients.76 We therefore wanted to 
examine the validity of our multifaceted social inhibition model in a clinical sample of 
patients with cardiac disease in Study 2. 
 

Methods 
Participants and procedure  
The participants of Study 2 comprised 145 patients from the outpatient cardiac 
rehabilitation program of the Antwerp University Hospital in Belgium. The mean age of 
this sample was 59.3 years (SD = 12.0; range 16-82), 26% were women, and 81 patients 
(56%) were diagnosed with coronary artery disease and 64 (44%) with heart failure or 
cardiomyopathy. All patients entering the cardiac rehabilitation program were included, 
provided that they had sufficient understanding of the Dutch language. Patients with a 
cognitive or psychiatric disorder were excluded. At the start of the rehabilitation 
program, patients were approached by a social nurse who explained the study content 
and its requirements. After giving written consent, all participants completed the Dutch 
SIQ15 measure of adult social inhibition at home. In the last week of the rehabilitation 
program (at three months follow up), included patients were again asked to complete 
the SIQ15 measure at home. The study protocol is in keeping with the Helsinki 
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declaration and was approved by the institutional medical ethics review board (Protocol 
number EC UZA16/50/545).  

 
Social inhibition 
All patients (N = 145) completed the SIQ15 measure of adult social inhibition at baseline, 
when entering the outpatient cardiac rehabilitation program. A subset of 81 patients also 
completed the SIQ15 at three months follow up, at the end of the rehabilitation program. 
Items of the SIQ15 are rated on a 4-point Likert scale ranging from 0 (false) to 3 (true). A 
total social inhibition score (sum of all SIQ15 items) was calculated, as well as scores of 
the 5-item Inhibition (SIQ15-I), Sensitivity (SIQ15-S), and Withdrawal (SIQ15-W) facet 
scores. Cronbach’s α of the total score in Study 2 was 0.95. 
 
Negative affectivity, Anxiety and Depression    
In accordance with the approach taken in Study 1, we validated our social inhibition 
model against the DS14-NA,66 GAD-7,71 and PHQ-972 measures of negative affectivity, 
general anxiety, and depressive symptoms in the current population of cardiac patients. 
Cronbach’s α of these scales was 0.89, 0.90, and 0.88, respectively.  

 
Related measures of Inhibition and Withdrawal  
We also validated our multifaceted social inhibition model and its assessment with the 
SIQ15 against theoretically related inhibition measures. The 4-item Behavioral Inhibition 
Scale (BIS4)62 was used to assess behavioral inhibition in response to novel situations. 
We expect the SIQ15-I facet scale to correlate highly with the BIS4. We used the 10-item 
Withdrawal scale from the Detachment domain of the Personality Inventory for DSM-5 
(PID-5)77 to assess withdrawal from social situations. The SIQ15-W facet scale is expected 
to be mostly related to the PID-5 Withdrawal scale. Cronbach’s α of the BIS4 and PID-5 
Withdrawal scales were 0.76 and 0.94. 
 
Statistical Analyses    
First, corrected item-total correlations and Cronbach’s α were used to examine the 
internal consistency of the Inhibition, Sensitivity and Withdrawal facet scales of the 
SIQ15. Second, Pearson’s r were used to examine (a) the convergent validity of the SIQ15 
measures of inhibition, sensitivity and withdrawal against the BIS4 and PID-5 measures 
of behavioral inhibition and social withdrawal, and (b) the divergent validity of the SIQ15 
against measures of negative affectivity (DS14 subscale NA), anxiety (GAD-7), and 
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depression (PHQ-9). Third, second-order factor analysis of scale scores was used to 
examine the construct validity of our social inhibition model against measures of 
negative emotions, behavioral inhibition, and withdrawal in cardiac patients. Finally, 
Pearson’s correlations were used to estimate the test-retest stability of the total SIQ15 
social inhibition score and each of the three inhibition facet scores over a three-month 
period.  
 
Results and conclusions 
Internal validity and reliability  
Cronbach’s α (SIQ15-I, α = 0.94; SIQ15-S, α = 0.90; SIQ15-W, α = 0.86) and corrected item-
total correlations ranging between 0.55 and 0.90 indicated a high level of internal 
consistency in the cardiac population (Table 5). The total SIQ15 scale showed a 
Cronbach’s α of 0.95. At three months follow up, these high internal consistency levels 
were confirmed (SIQ15-I, α = 0.94; SIQ15-S, α = 0.91; SIQ15-W, α = 0.83; total SIQ15 scale, 
α = 0.95). Lastly, test-retest correlations between baseline and three month follow up 
assessments were high for all SIQ15 scales (Inhibition, r = 0.80; Sensitivity, r = 0.82; 
Withdrawal, r = 0.78; total Social Inhibition, r = 0.83), indicating a good long-term stability 
of the SIQ15 and its three facet measures of social inhibition. 
 
Construct validity    
The intercorrelations of the three facet scales of the SIQ15 ranged between 0.61 and 0.81 
(Table 6). As predicted, Inhibition (SIQ15-I) was highly correlated with behavioral 
inhibition (r = 0.71), but also with withdrawal (r = 0.71). In addition, Withdrawal (SIQ15-
W) was highly correlated with withdrawal as measured by the PID-5 (r = 0.77), and with 
behavioral inhibition (r = 0.59). Sensitivity correlated with both measures of inhibition 
(behavioral inhibition, r = 0.51; withdrawal, r = 0.51). Also, Sensitivity and Withdrawal was 
related to negative affectivity (0.51 and 0.42), and Sensitivity to depression (0.40), which 
reflects the tendency of people high in interpersonal sensitivity to anticipate negative 
reactions. Second-order factor analysis further confirmed the construct validity of our 
model. Inhibition (0.91), Sensitivity (0.71), Withdrawal (0.90), behavioral inhibition (0.77) 
and withdrawal as measured by the PID-5 (0.77), all loaded on one social inhibition 
factor, while negative affectivity (0.75), anxiety (0.92) and depression (0.92) loaded on a 
separate emotional distress factor (Table 6). 
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Table 5.  Internal validity of the SIQ15 measures of behavioral inhibition, interpersonal sensitivity, and 
social withdrawal in cardiac patients (N = 145).  

Items of the SIQ15 Internal Consistencya 

  

Inhibition facet scale (SIQ15-I)  
  (1) Feels inhibited in social interactions 0.77 
  (4) Finds it hard to start a conversation 0.90 
  (7) Does not find the right things to talk about 0.80 
 (10) Has difficulty making contact 0.86 
 (13) Has difficulty talking with other people 0.90 
 α = 0.94 
Sensitivity facet scale (SIQ15-S)   
  (2) Worries that others may disapprove of him/her 0.80 
  (5) Insecure when not knowing another’s thoughts 0.73 
  (8) Expects negative reactions from others 0.81 
 (11) Inhibits self-expression for fear of being rejected 0.68 
 (14) Thinks that others may find fault with him/her 0.79 
 α = 0.90 
Withdrawal facet scale (SIQ15-W)   
  (3) Avoids getting close to other people 0.71 
  (6) Is a closed kind of person 0.69 
  (9) Hides his/her feelings 0.55 
 (12) Keeps other people at a distance 0.80 
 (15) Avoids personal ties with other people 0.69 
 α = 0.86 

Note. aCorrected item-total correlations. 

 
Sociodemographic differences  
The average score on the total SIQ15 was 11.3 (SD = 9.7), with average scores of 3.5 (SD 
= 3.8), 3.5 (SD = 3.4), and 4.4 (SD = 3.6) on the inhibition, sensitivity, and withdrawal facets 
(see Table 4, lower panel). No sex differences were found for the total SIQ15 score or 
Sensitivity, however men scored significantly higher on Inhibition (M = 3.9, SD = 4.0) 
compared to women (M = 2.2, SD = 2.8; F (1, 144) = 5.97, p = 0.016, η2 = 0.040), and men 
also had a higher Withdrawal score (M = 4.8, SD = 3.7) than women (M = 3.2, SD = 3.1; F (1, 
144) = 5.90, p = 0.016, η2 = 0.040). No differences were found between participants with 
or without a partner. In addition, no age differences were found for high and low social 
inhibition. 
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Table 6.  Construct validity of the social inhibition model in cardiac patients (N = 145). 

 Correlationsa Second-Order Factor 
Analysisb 

Items/Scales SIQ15-I SIQ15-S SIQ15-W   I II 

Inhibition (SIQ15-I)  -  - - 0.91 0.07 

Sensitivity (SIQ15-S) 0.61  - - 0.71 0.39 

Withdrawal (SIQ15-W) 0.81 0.71 - 0.90 0.22 

Behavioral Inhibition (BIS4) 0.71 0.51 0.59 0.77 0.07 

Withdrawal (PID-5) 0.64 0.51 0.77 0.77 0.19 

Negative Affectivity (DS14) 0.34 0.51 0.42 0.32 0.75 

Anxiety (GAD-7) 0.17 0.36 0.28 0.07 0.92 

Depression (PHQ-9) 0.22 0.40 0.33 0.13 0.90 

Note. aFactor analysis of of sum scores of the different scales. bFactor analysis of sum scores of the SIQ15 
Inhibition, Sensitivity and Withdrawal facet scales, and the Negative Affectivity, Anxiety and Depression 
scales. Correlations ≥ 0.40 and factor loadings ≥ 0.50 are presented in boldface. SIQ15 = 15-item Social 
Inhibition Questionnaire 15; SIQ15-I = Inhibition facet scale; SIQ15-S = Sensitivity facet scale; SIQ15-W = 
Withdrawal facet scale; BIS4 = 4-item Behavioral Inhibition Scale; PID-5 =  Personality Inventory for DSM-
5; DS14 = Type D Personality Scale; GAD-7 = Generalized Anxiety Disorder Scale; PHQ-9 = Psychological 
Health Questionnaire.   

 
Conclusions Study 2  
To summarize, the findings of Study 2 further supported the multi-facet model of adult 
social inhibition43 in a sample of cardiac disease patients. Correlational and factor 
analytic data confirmed the validity of the SIQ15, which reflects three distinct but related 
facets of adult social inhibition. Sum scores of the three SIQ15 scales were internally 
consistent and loaded on the same underlying social inhibition dimension, together 
with behavioral inhibition and withdrawal as measured by the PID-5. In accordance with 
previous research,43 the facets’ sum scores were limited in overlap with standard 
measures of emotional distress, indicating good divergent validity. In addition, Study 2 
showed strong test-retest correlations (≥ 0.78), indicating that this measurement of 
social inhibition is stable over a 3-months period of time in a cardiac patient population. 
We also found sex differences between the facets of social inhibition, with men reporting 
higher inhibition and withdrawal scores, compared to women. In addition to the validity 
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of the SIQ15 in a general population, the findings of Study 2 support the SIQ15 as a 
measure of adult social inhibition in a clinical sample. 
 

GENERAL DISCUSSION  
 
The findings of the present research indicated the robustness of the theoretical model 
that we proposed, to study adult social inhibition as a multi-facet disposition.43 In Study 
1, confirmatory factor analysis showed that behavioral inhibition, interpersonal 
sensitivity and social withdrawal emerged as three distinct facets stemming from the 
broad personality domain of adult social inhibition, as predicted by theory. In Study 2, 
empirical research in cardiac patients further supported the construct validity of this 
model in the clinical setting, and suggested that men with cardiac disease may display 
more behavioral inhibition and withdrawal compared to women.  
 
Robustness of inhibition, sensitivity and withdrawal facets in adults 
Second-order factor analysis in both a general population and a cardiac patient sample, 
indicated that the inter-correlation between facet scores was explained by a single 
higher-order factor representing a general social inhibition domain. In accordance with 
our previous research,43 the SIQ15 and its three facet scales again proved to be internally 
consistent and stable trait measures, with Cronbach’s α ≥ 0.83 and test-retest 
correlations ≥ 0.78. Hence, the SIQ15 assesses individual differences in adult social 
inhibition both at the level of a broad trait and at the level of specific behavioral, 
cognitive and affective tendencies. These results are in keeping with the theoretical 
model of adult social inhibition as a multi-facet construct, and further support the SIQ15 
as a brief, valid self-report measure in both healthy and clinical samples.  
 
Social inhibition and cardiovascular disease 
Previous research in cardiac patients showed that the combination of social inhibition 
with negative affectivity is associated with an increased prevalence of dysthymia, social 
phobia, and other mental disorders.76 However, in addition to mental health problems, 
behaviorally inhibited individuals have also been found to be more susceptible to the 
adverse effects of social stress on physical health.33,34,78 For example, elevated cortisol 
levels have been reported in inhibited children79,80 and adults,14,81 which may be a factor 
contributing to increased prevalence of stress-related illnesses.  
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Adverse cardiovascular stress responses involving heart rate, ventricular contractility, 
cardiac output, and total peripheral resistance, are associated with the experience of 
repeated social threat.7-10 Accordingly, recurrent social stress is found to be a risk factor 
for cardiovascular disease and premature mortality.7,11-13 Given the difficulties of socially 
inhibited individuals to deal with everyday social stress and to form stable social 
relationships, these individuals in particular may have increased risk of adverse 
cardiovascular outcomes due to recurrent social stress. Social inhibition has been 
related to changes in cardiac output and total peripheral resistance,82 which may explain 
why individual differences in perceived social threat are related to increased vascular 
resistance. 83,84 Clinical research also indicates that social inhibition interacts with 
negative affect to predict an increased risk of adverse cardiovascular events and death 
following percutaneous coronary intervention73 and cardiac rehabilitation74 in patients 
with coronary artery disease. Overall, these findings indicate that we need to improve 
our knowledge about the biological and psychological correlates of social inhibition in 
relation to physical and mental health outcomes. 
 
Biological and psychological correlates of social inhibition 
Social inhibition has a biological underpinning in temperament, which refers to a 
genetically influenced pattern of behaviors, cognitions, and emotions first observed in 
infants and young children.19,44,46 In children, inhibited temperament has been found to 
be associated with heightened arousal and stress responses (e.g.,85,86) and elevated 
baseline and stress-related cortisol.79,80 In adults, some studies have found that social 
inhibition was associated with elevated blood pressure and heart rate reactivity, and 
greater cortisol reactivity to stress.14,81 These alterations in the sympathetic response and 
cortisol release, may indicate a neural basis in inhibited temperament. Indeed, 
alterations in a complex neuro circuit including the amygdala, hippocampus, basal 
ganglia, and prefrontal regions, responsible for novelty detection, attention, and 
sensitivity to the environment, have been related to social inhibition.6,87,88  
 
Individual differences in social inhibition are also closely related to interpersonal 
problems. Socially inhibited individuals often feel cut off from others,61 and are 
characterized by an approach-avoidance conflict; i.e., they are motivated to approach 
another person, but this approach tendency is inhibited due to concerns about possible 
negative reactions from others.25 Hence, social inhibition needs to be distinguished from 
introversion or low sociability.25,75 Many introverted individuals are not reticent during 
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social contacts because they feel tense when with others, as is the case with inhibited 
individuals, but rather because they prefer their own company to that of others.75 Low 
sociability also refers to this preference for being alone, but not to the vulnerability to 
social stress of inhibited individuals. Socially inhibited adults may be highly critical of 
others much like they are to themselves,54 and are often characterized by anger 
rumination and higher levels of suppressed hostility.89,90  
 
Across the lifespan, behavioral inhibition becomes a vulnerability factor for the 
development of mental health problems,20,67 anxiety disorder34,91 and social anxiety 
disorder,92,93 especially in women.94 In adult populations, social inhibition has been 
associated with an increased risk of internalizing problems and higher symptom levels 
of anxiety, depression and posttraumatic stress.60,61,95 In patients with major depression, 
social inhibition was related to an increased risk of suicide attempt.96 Of note, the 
combination of social inhibition with negative affectivity, which defines Type D 
personality,66 has also been related to increased vulnerability for suicidal ideation in the 
general population97,98 and in patients with cardiac disease.78  
 
Sex, age, and partner status differences in social inhibition 
In Study 2, we found that men with cardiac disease scored significantly higher on both 
behavioral inhibition and social withdrawal as compared to women with cardiac 
disease. We did not find this sex difference in the general population, which may indicate 
that behavioral inhibition and social withdrawal may be particularly relevant among 
men with cardiac disease. At present, we can only speculate about potential 
explanations for these findings. For example, this might indicate that men who are 
diagnosed with cardiac disease might be more susceptible to adverse cardiovascular 
reactions in response to the elevated levels of perceived social stress associated with 
inhibition and withdrawal. In addition, men tend to suppress their emotions more than 
women do,99 and suppressed anger has been related to an increased risk of adverse 
events in cardiac patients.100 Given the usefulness and validity of the SIQ15 in cardiac 
patients, future research using this instrument could improve our understanding of the 
role of social inhibition and its different manifestations in the context of cardiovascular 
disease, particularly among men.  
 
Consistent with previous findings in an independent sample,43 we also observed sex, age 
and partner status differences in social inhibition in respondents from the general 
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population. Women reported higher interpersonal sensitivity compared to men, which 
is in agreement with previous research,43 but this sex difference was not found in the 
cardiac population. Because higher social inhibition is associated with younger age,43 
and our cardiac sample was older compared to the general population (Mdifference = 18.7, 
p < 0.001), we speculate that social inhibition might decline with  age. According to these 
findings, more research is needed to examine individual differences in demographic 
characteristics associated with social inhibition in adults. 

 
Limitations and strengths 
The results of this study need to be viewed with its limitations and strengths in mind. The 
sample of Study 2 predominantly consisted of men (75%), which is to be expected from 
a cardiac patient sample with a mean age of 59 years. Second, our findings are based on 
self-report, and in order to examine the explanatory and predictive value of our adult 
social inhibition model, experimental and longitudinal studies are necessary to 
investigate experimental stress reactivity and health outcomes. Strengths of the current 
study are the conceptual framework of our model, the relatively large number of 
respondents, and the inclusion of two independent samples of which one was a clinical 
sample that allowed for replication of findings. Further, the use of different statistical 
approaches to examine the validity and reliability of the SIQ15 is another strength. 
 
Conclusion 
The findings of our current research clearly indicated the feasibility of parsing the 
broader social inhibition construct into finer grained facets that distinguish between the 
behavioral, cognitive and affective facets of this broad disposition. In Study 1, 
confirmatory factor analysis supported the robustness of our multi-facet social 
inhibition model based on three correlated factors, and Study 2 indicated the validity of 
our theory-based model in a clinical sample of patients with cardiac disease. The SIQ15 
proved to be a brief and valid self-report measure that allows for the reliable assessment 
of our social inhibition model in an adult general population sample and cardiac patient 
sample, both at the broad, general trait level and at the level of more specific behavioral, 
cognitive, and affective tendencies. Inclusion of the SIQ15 in future research may 
improve our understanding of how different manifestations of social inhibition in adults 
are related to stress reactivity and, eventually, to mental and physical health outcomes.  
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ABSTRACT 

Background. There are large individual differences in dealing with everyday social 
stress. Therefore, we investigated the association of social inhibition (and its facets) with 
the emotional and physiological responses to the Trier Social Stress Test (TSST). 
 
Methods. Undergraduate students (N = 312) completed the 15-item Social Inhibition 
Questionnaire (SIQ15) and participated in the TSST, while emotional and cardiovascular 
stress responses were recorded. We examined the effect of social inhibition across time 
with repeated-measures ANCOVAs.  
 
Results. During social stress (and recovery), social inhibition was associated with 
increased negative mood reactivity (especially the behavioral inhibition facet) and 
heightened sympathetic activation (especially the interpersonal sensitivity facet). 
Physiological stress reactivity seems to be mostly α-adrenergic in women and also β-
adrenergic in men.  
 
Conclusions. Emotional and physiological stress responses are associated with 
individual differences in social inhibition. This warrants more research on mechanisms 
that underlie the relations between social inhibition, stress and health. 
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INTRODUCTION 

Research to date holds evidence of individual differences in vulnerability to social stress 
(e.g.,1,2). A maladaptive response to social threat is characterized by cardiovascular 
arousal (e.g., increased heart rate and total peripheral resistance)3 and increased 
negative emotional arousal (e.g.,4,5) Recurrent social stress, but also elevated loneliness 
and social isolation, have emerged as risk factors for cardiovascular disease and 
premature mortality.6-8  
 
Individual differences in dealing with everyday social stress may be associated with 
social inhibition, which can be defined as “a broad and stable personality trait 
characterized by behavioral inhibition during social interaction, increased social-
evaluative concerns, and withdrawal from intense social engagement situations”.9 
Socially inhibited adults may be more susceptible to increased levels of social stress 
because they are more upset at having to interact with people, and are more concerned 
with others’ evaluations of themselves.9-11 Previous findings indicate that during social 
interactions, socially inhibited individuals experience high arousal negative emotions 
such as anxiety and anger.12,13 However, less is known about low arousal negative 
emotions, such as sadness or fatigue, and how emotional reactivity is related to social 
inhibition during social stress. 
 
Previous research showed a greater cardiovascular reactivity in socially inhibited 
individuals,1,5 but only during tasks with a high social evaluative component. 
Interestingly, studies without a social evaluation component failed to find social 
inhibition to be associated with increased stress reactivity.14,15 Further, an altered 
breathing pattern has been reported in relation to emotional states, with tense emotions 
being associated with increased rates and variable or reduced depth.16 In socially 
anxious individuals shallow breathing was found during social interaction.17 Given the 
strong association between social inhibition and social anxiety18 and the vigilant nature 
of social inhibition,9 social inhibition may be associated with an altered breathing 
pattern during social stress as well.  
 
Individual differences in social inhibition in relation to emotional and physiological 
stress reactivity cannot be investigated without taking into account sex differences. 
Women are more likely than men to report higher levels of negative affect and fear to 
social stress,19 indicating a difference between men and women in emotional stress 
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reactivity. There are also substantial sex differences in the autonomic control of the 
heart,20 and hormonal control of blood pressure.21 
 
Given the difficulties of socially inhibited individuals in dealing with everyday social 
stress, it is essential to examine how different manifestations of social inhibition play 
specific roles regarding physiological and emotional stress reactivity. We recently 
proposed a multi-facet model of adult social inhibition,9,22 which identified three related 
lower-order facets, i.e., behavioral inhibition (e.g., difficulty talking to other people), 
interpersonal sensitivity (e.g., fear of negative evaluation) and social withdrawal (e.g., 
avoiding social interaction). Sex-related differences in social inhibition showed that 
women scored higher on the interpersonal sensitivity facet of social inhibition, and men 
on social withdrawal.9 It is yet unknown how these facets of social inhibition are related 
to physiological and emotional stress reactivity.  
 
In this study, we investigated how social inhibition and its different facets (behavioral 
inhibition, interpersonal sensitivity, and social withdrawal) are related to the emotional 
and physiological response to social evaluative stress. We hypothesized that social 
inhibition is associated with negative mood reactivity,9,23 increased cardiovascular 
reactivity,1,5 and an altered breathing pattern17 during social evaluative stress. 
Additionally, we explored whether distinct facets of social inhibition are differently 
associated with stress reactivity. We hypothesized that interpersonal sensitivity would 
be related to increased emotional arousal in response to stress, due to the negative 
evaluative character of the stress task. For the relation between the facets and the 
physiological reactivity, we hypothesized that interpersonal sensitivity was associated 
with larger physiological arousal. Otherwise, there were no a priori hypotheses and these 
analyses were exploratory.  
 

METHODS 
 
Sample 
Data are part of a larger stress study examining individual differences in physiological 
and emotional stress reactivity (PHEMORE) and data were collected between 2011 and 
2016. In total, 766 participants took part in PHEMORE. A subsample who filled out the 15-
item Social Inhibition Questionnaire (SIQ15) was used for the current analysis (N = 312). 
Our participants were first year undergraduate psychology students from Tilburg 
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University in the Netherlands, who participated in the study in exchange for course 
credits.  
 
Procedure 
Participants were instructed to refrain from smoking and coffee consumption for 2 hours 
before testing as well as not to ingest more than three alcoholic beverages during the 24 
hours before testing. Upon arrival, all participants were welcomed, placed in a quiet, 
dimly lit waiting room, and asked to sign for informed consent. Then, after asking about 
adherence on refraining from smoking, coffee and alcohol consumption, a 
psychological survey was administered, including dedicated questions on 
demographics (age, sex, partner status (single/long term relationship)), health behaviors 
(regular (weekly) exercise (yes/no), smoking (yes (any)/no, detailed in cigarettes per day), 
weekly alcohol consumption (yes (any)/no, detailed in how many glasses per week), 
daily coffee consumption (yes (any)/no), detailed in how many cups per day), body 
composition (length, weight), medication use (free text), and mood disorders (anxiety, 
depression: Has a medical doctor or registered psychologist told you that you have 
depression/anxiety, or are you being treated for anxiety/depression?), and a series of 
standardized psychological questionnaires. Then, participants were fitted with the 
cardiovascular measurement equipment. Participants were examined in a sitting 
position. After a 10-min resting period, during which a physiological baseline was 
recorded, participants took part in a stress test battery. An adapted version of the Trier 
Social Stress task was performed, after which a 5 minute recovery period commenced.  
 
The study protocol and its amendments were approved by the Institutional Ethics 
Review Board (protocol number: EC-2011.01a). All participants gave informed consent 
before participating and were debriefed afterwards. 
 
Adapted Trier Social Stress test 
Briefly, the Trier Social Stress test (TSST) is a social stressor during which a participant is 
asked to perform a math task and to give a prepared speech.24 We adapted the original 
protocol of the TSST in two ways. First, we asked participants to remain seated 
throughout the entire procedure, because a standing position or changes in posture may 
cause fluctuations in blood pressure.25 Second, instead of a job interview, we asked 
participants to prepare (three-minute preparation period) and give a speech on their 
own positive and negative social skills (five minutes), in front of a two-person audience. 
Previous research has shown that the current procedure induces a significant 
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cardiovascular stress response.26 During the arithmetic task, participants were asked to 
serially subtract one or two digit numbers from four digit numbers verbally in the 
presence of a socially evaluative audience. Finally, we randomized task order, so that 
about half of the participants first did the speech task, while the other half started with 
the five-minute math task. The stress tasks were performed consecutively without a 
resting period in between (as is usual in the TSST), and task order was included as a 
covariate in the analyses.  
 
Measures 
Social inhibition 
To assess social inhibition, the SIQ159,22 was used. This questionnaire was based on the 
multi-facet model of adult social inhibition, which distinguishes among three different 
facets of social inhibition: behavioral inhibition (difficulties to initiate conversation 
topics and to get the conversation going), interpersonal sensitivity (pervasive social-
evaluative concerns), and social withdrawal (avoiding engagement in intense social or 
emotional situations). Subjects rated their personality on a four-point Likert scale 
ranging from 0 (false) to 3 (true). The scale yields three facet scores, for behavioral 
inhibition, interpersonal sensitivity, social withdrawal, and a total score. Each facet was 
represented by five items. Cronbach’s alpha in the current study for young adults yielded 
0.91 for the total score, 0.86 for Inhibition, 0.89 for Sensitivity, and 0.80 for Withdrawal.  
 
Hemodynamic variables 
Systolic (SBP) and diastolic (DBP) blood pressure was assessed using an ambulatory 
blood pressure monitor (ABP monitor type 90207; Spacelabs Healthcare Ltd., Issaquah, 
WA). To minimize the burden level of the participants during the resting phase, we 
assessed blood pressure at 0, 5 and 10 minutes during the ten-minute rest period. We 
discarded the blood pressure measurement at the start of the resting period, because of 
posture and novelty related arousal. During the adapted TSST and recovery period, 
blood pressure was assessed at the start, middle and end of the task (essentially every 
2.5 minutes; see also Chapter 2, Figure 11).  
 
Myocardial variables  
The Vrije Universiteit Ambulatory Monitoring System (VUAMS 4.6; Vrije Universiteit 
Amsterdam, the Netherlands) was used to record a continuous electrocardiogram (ECG) 
and impedance cardiogram (ICG)27, using non-woven liquid gel AgCl electrodes (Kendall, 
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Medcat, the Netherlands). The event button on the device was used to indicate start and 
end times of the phases of the experimental protocol. 
 
VU-AMS software automatically detected all markers in the ECG, and all R-peak markers 
were visually checked and adjusted when necessary. The signal was visually checked for 
artifacts (e.g., premature atrial or ventricular contractions), which were removed prior to 
scoring the ECG and ICG data. The software automatically marked the starting points of 
inspiration and expiration derived from the ICG, which were automatically scored for 
each breath and checked manually for the presence of signal artifacts before analyses.28  
 
ECG measures - From the corrected ECG signal, period averages were calculated for 
heart period (IBI). In addition, the root mean square of successive differences (RMSSD) 
was calculated from the IBI signal as a time domain measure of heart rate variability. 
 
ICG measures – From the ICG, we derived respiration rate (RR), and tidal volume (TV; 
mOhm) which again were averaged per period (i.e., Rest, Math task, Speech task, and 
Recovery). Breathing patterns (in particular tidal volume), exert a major influence on 
efferent, post-ganglionic sympathetic nerve activity to skeletal muscle cells, 
independent of breathing-induced fluctuations in arterial blood pressure, intrathoracic 
pressure, or inspiratory motor output,29 and may be responsive to acute stress. Systolic 
time intervals (pre-ejection period, PEP; left ventricular ejection time, LVET) were 
manually scored from ensemble averages of the ICG of each protocol period by an 
experienced scorer of ICG signals (NK) using the VU-AMS interactive scoring software. 
Scoring procedures for impedance cardiography have been published previously.28,30 
Systolic time intervals, and especially PEP are a useful non-invasive indicator of cardiac 
sympathetic activity. The PEP was defined as the interval between the Q-onset in the 
ECG, indicating onset of left ventricular electrical activity, and the upstroke (B-point) of 
the ICG signal, indicating the beginning of left ventricular ejection. PEP is an index of 
cardiac contractility, LVET is defined as the time between the opening and closing of the 
aortic valves (X-point).31 Importantly, in interpreting results, caveats/limitations relating 
to potential cardiac loading effects (i.e., preload and afterload) need to be appreciated. 
Nonetheless, the measurement of PEP likely provides valuable non-invasive insights into 
cardiac autonomic regulation, as PEP is strongly (inversely) associated with cardiac 
sympathetic activity.32  
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Acute Emotional Responses 
Participants rated items reflecting their level of affective arousal, task engagement 
(engaged/stimulated, interested), and task difficulty (effort, burden, difficulty) on a 
Likert-type scale of 1 (not at all) to 7 (very much). Change scores (task value minus 
immediately preceding baseline value) were computed to index task-induced (i.e. math, 
speech) mood responses and mood recoveries for high (average response to tension, 
anxiety, irritation, anger, annoyance, and stress) vs. low cortical arousal negative 
emotions (average response to fatigue and sadness).  
 
Statistical analysis 
Baseline characteristics are presented as descriptive statistics (means (SD) and 
frequencies), and were compared between men and women with Student’s t-tests in 
case of continuous variables, and chi-square tests in case of categorized variables. 
Correlations of social inhibition and its facets with resting physiology and baseline 
emotions were calculated by means of Pearson correlations.   
 
Transformations - The emotion summary scores (high arousal negative, low arousal 
negative) for each period of the stress experiment were log transformed to account for 
the right skewness in baseline and recovery scores (math and speech responses were 
normally distributed, but log transformed anyway so that there were no scale differences 
in the repeated measures ANOVA). With respect to the physiological parameters, RMSSD 
was not normally distributed and a log transformation was used to improve the data 
distribution.  
 
Repeated measures ANCOVA was used to examine the within-subjects effects of time 
(i.e., change from rest to stress (=reactivity) to recovery (=recovery)), and the between-
subjects effect of social inhibition on both emotional and physiological stress profiles. 
When Mauchly's test of sphericity of variances was violated (p < 0.05), ε was evaluated to 
choose the proper correction for the F ratio. When ε < 0.75, the Greenhouse-Geisser 
correction was used, and when ε > 0.75, the Huynh-Feldt correction was used. We 
entered the continuous total score of social inhibition as a covariate. Prior to the main 
analysis, we tested the habitual health behaviors’ associations with stress reactivity (to 
preserve power in the main analysis where possible). First, a univariate, unadjusted 
model was tested using the total score of social inhibition. In the second model, the 
analysis was adjusted for the effects of task order and sex, and tested the significance of 
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social inhibition by sex interaction. We corrected for multiple testing of the various 
autonomic activity measures by applying the Benjamini-Hochberg procedure, which 
corrects for false discovery rate (0.25).33 Then, as a preplanned specification analysis, the 
facets of social inhibition replaced the total score of social inhibition and were tested 
together while adjusting the model for the effects of task order and sex.  
 

RESULTS 
 
Sample characteristics 
In Table 1, all sample characteristics are presented for the total group. The participants 
were on average 20.4 years of age (SD = 2.4). Of them, the majority was female (68%), 
single (57%), and originating from a two-parent household (66%), with above modal 
income (66%), and habitually healthy, given the low prevalence of smoking and high 
prevalence of cardiovascular sporting activities. Importantly, non-adherence to required 
pretest health behaviors was very limited (< 2.5%). In total, 4% of participants was 
prescribed psychotropic medication, about half of which for depression and the other 
half for ADHD. Study participants (n = 7) on medication for ADHD voluntarily postponed 
taking the medication until after the experiment. There were significant sex differences 
in the sample characteristics, with men being older, more often from a two-parent 
household, and more likely to drink alcohol or coffee in daily life (Table 1). 
 
Social inhibition 
The average score on the 15 item SIQ15 was 15.5 (SD = 8.6; range 0 - 42). The average 
facet scores were 4.6 (SD = 3.4) for behavioral inhibition, 6.1 (SD = 3.6) for interpersonal 
sensitivity and 4.7 (SD = 3.2) for social withdrawal. The facet inter-correlations ranged 
between 0.48 and 0.65. There were significant sex differences in the social inhibition total 
score (t = 2.05, p = 0.04), with women scoring higher than men (Mdifference = 2.1 (SE = 1.0)). 
This sex difference could be completely attributed to the sex difference found in the 
interpersonal sensitivity facet (Figure 1), showing a significantly higher score for women 
(t = 4.84, p < 0.001, Mdifference = 2.0 (SE = .42)). There were no sex differences in the other 
two facets. The three facets correlated significantly in both men (r range = 0.59-0.66) and 
women (r range = 0.47-0.67).  
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Table 1. Sample characteristics. 
  Total  

(N = 312) 
Women  
(N = 212) 

Men 
(N = 100) 

Test 
statistic 

Demographics    

AAggee  MMeeaann  ((SSDD))  20.4 (2.4) 19.9 (2.3) 21.4 (2.4) -5.3*** 

PPaarrttnneerr  ssttaattuuss  ((ssiinnggllee))  57% (176) 55% (116) 61% (60) 0.95 

FFaammiillyy  ccoommppoossiittiioonn  ((22--ppaarreenntt  hhoommee))  66% (202) 58% (121) 83% (81) 19.1*** 

FFaammiillyy  iinnccoommee  ((mmooddaall  oorr  lloowweerr))  34% (106) 36% (76) 30% (30) 8.9 
 
Health behaviors 

   

SSmmookkiinngg  14% (44) 12% (25) 19% (19) 2.9 

IIff  yyeess,,  mmeeaann  ((SSDD))  cciiggaarreetttteess  ppeerr  ddaayy  7.4 (5.7) 7.4 (5.7) 7.4 (5.8) <.000 

AAllccoohhooll  uussee  76% (237) 70% (148) 89% (89) 13.3*** 
  IIff  yyeess,,  mmeeaann  ((SSDD))  aallccoohhooll  
ccoonnssuummppttiioonnss//wweeeekk  

4.5 (6.2) 3.1 (4.1) 7.3 (8.4) 35.39*** 

CCooffffeeee  uussee  44% (335) 40% (85) 56% (56) 6.8** 

IIff  yyeess,,  mmeeaann  ((SSDD))  ccooffffeeee  uussee  ppeerr  ddaayy  1.9 (1.7) 1.7 (1.0) 2.4 (2.4) 12.78*** 

RReegguullaarr  ssppoorrttiinngg  eexxeerrcciissee  65% (202) 63% (132) 70% (70) 1.7 

IIff  yyeess,,  ssppoorrtt  ffrreeqquueennccyy    ttwwiiccee//wweeeekkaa  77% (154) 76% (100) 77% (54) 0.39 

BBMMII  MMeeaann  ((SSDD))  22.0 (3.05) 21.8 (3.2) 22.4 (2.6) -1.7 
 
Health 

   

HHoorrmmoonnaall  ccoonnttrraacceeppttiivvee  uussee  ((wwoommeenn  oonnllyy))  65% (138) - - 

PPssyycchhoollooggiiccaall//ppssyycchhiiaattrriicc  ttrreeaattmmeenntt  7% (21) 8% (17) 4% (4) 1.8 

PPssyycchhoottrrooppiicc  mmeeddiiccaattiioonn¥¥  4% (12) 3% (7) 5% (5) 0.5 

BBeettaa--bblloocckkiinngg  aaggeennttss    0% (0) 0% (0) 0% (0) - 

CCoorrttiiccoosstteerrooiiddss  ((wwhheenn  nneeeeddeedd))  2% (6) 2% (4) 2% (2) 0 
 
Experiment related 

   

TTaasskk  oorrddeerr  ((SSppeeeecchh  ffiirrsstt))  47% (146) 45% (95) 51% (51) 1.0 
 
Non-adherence to pre-test health behavior rules  

  

SSmmookkiinngg  22  hhoouurrss  pprreecceeddiinngg  tteesstt  2% (7) 2% (4) 3% (3) 0.4 
LLiimmiitt  ((≤≤33))  aallccoohhooll  ccoonnssuummppttiioonn  nniigghhtt  
bbeeffoorree  tteesstt  

0.6% (2) 0.5% (1) 0.6% (2) 0.3 

CCooffffeeee  iinn  22  hhoouurrss  pprreecceeddiinngg  tteesstt  3% (8) 3% (6) 2% (2) 0.2 
¥ antidepressants (n = 5), ADHD medication (n = 7). a. 98% cardiovascular sports such as running, 
football, dance, field hockey, cardio fitness, etc. *** p<0.001, ** p<0.01; italic = trend level significance; 
boldfaced = significant 
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Figure 1.  Mean and Standard Error of Mean (SEM) of social inhibition (facets) for men and women  

 
 
Manipulation check 
The TSST induced a significant negative emotional response, both of high (Wilks’ 
lambda = 0.54, F (3, 292) = 83.86, p < 0.001, partial η2 = 0.463) and low (Wilks’ lambda = 
0.93, F (3, 289) = 7.12, p < 0.001, partial η2 = 0.069) cortical arousal negative emotions. The 
stress tasks also induced a significant physiological response (IBI: Δ = -141.4 (SD = 89.0), 
F (2.07, 500.67) = 544.91, p < 0.001; RMSSD: Δ = -20.3 (SD = 24.7), F (1.85, 435.76) = 137.94, 
p < 0.001; PEP: Δ = -5.8 (SD = 5.2), F (2.26, 537.33) = 184.72, p < 0.001: LVET: Δ = -17.1 (SD = 
20.7), F (2.26, 529.53) = 183.76, p < 0.001 SBP: Δ = 17.8 (SD = 9.5), F (2.60, 712.70) = 468.63, 
p < 0.001; DBP: Δ = 13.9 (SD = 7.3), F (2.80, 767.29) = 426.60, p < 0.001; TV: Δ = 43.9 (SD = 
43.6), F (2.39, 562.26) = 100.07, p < 0.001); RR: Δ = -1.34 (SD = 2.0), F (2.27, 542.59) = 68.46, 
p < 0.001). Not following health behavior guidelines was associated with a blunted 
reactivity of SBP (Δ Mean = -5.3, t = -1.99, p = 0.046) and a blunted high arousal negative 
emotional response (Δ Mean = -0.7, t = -2.76, p = 0.006). Because the number of non-
adherent participants was so low (max n = 15), non-adherence was not included in 
further analyses. Importantly, removal of these participants did not affect our results. We 
also checked the associations of habitual smoking and coffee consumption, and weekly 
exercise with stress reactivity. These variables were all unrelated to high arousal negative 
emotional reactivity (p > 0.13), and were also unrelated to low arousal negative 
emotional reactivity (p > 0.07). Habitual smoking, coffee use, and weekly exercise also 
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did not affect physiological (SBP, DBP, HP, RMSSD, RR, TV, LVET) stress reactivity (p > 
0.27), except for smoking, which was significantly associated with smaller PEP stress 
reactivity (p = 0.042). To preserve power, and to reduce potential bias from small-group 
covariates, we only included smoking in the PEP analyses. 
 
 

Rest Math Speech Recovery
0

1

2

3

4

5

Men

High social inhibition

Low social inhibition Medium social inhibition

H
ig

h 
ar

ou
sa

l n
eg

at
iv

e 
em

ot
io

ns

Rest Math Speech Recovery
0

1

2

3

4

5

Women

Low social inhibition Medium social inhibition
High social inhibition

H
ig

h 
ar

ou
sa

l n
eg

at
iv

e 
em

ot
io

ns

Rest Math Speech Recovery
0

1

2

3

MenLo
w

 a
ro

us
al

 n
eg

at
iv

e 
em

ot
io

ns

Rest Math Speech Recovery
0

1

2

3

WomenLo
w

 a
ro

us
al

 n
eg

at
iv

e 
em

ot
io

ns

 
 
Figure 2.  Mean and Standard Error of Mean (SEM) of high (upper) and low (bottom) cortical arousal 
negative emotional responses to acute stress 
 
 
Emotional responses 
High cortical arousal negative emotions  
Social inhibition was significantly related to the resting levels of high arousal negative 
emotions (rtotal = 0.25, p < 0.001), with the three facets showing correlations of about 
similar size (rinhibition = 0.20, p < 0.001, rsensitivity = 0.28, p < 0.001, rwithdrawal = 0.13, p = 0.018). 
 
With respect to the reactivity/recovery profile, results showed a significant within-
subjects effect of social inhibition on the course of the experience of high arousal 
negative emotions across the experiment in both men and women (Table 2, upper panel; 
Figure 2). Task order did not have a significant within-subject effect, nor did sex. Contrast 
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analysis showed that social inhibition was related to increased levels of high arousal 
negative emotions from rest to stress (Freactivity (1, 292) = 4.99, p = 0.026, partial η2 = 0.017), 
and from stress to recovery (Frecovery (1, 292) = 11.06, p = 0.001, partial η2 = 0.036). This 
suggests that the higher arousal negative emotional response to stress is higher with 
elevated social inhibition, and that high arousal negative emotions tend to linger on after 
stress in people with high social inhibition. The preplanned facets analysis showed that 
behavioral inhibition was responsible for the effect of social inhibition on the recovery of 
high arousal negative emotions after stress (Table 2; Figure 2).   
 
Between-subjects effects were present for social inhibition (F (1, 291) = 41.85, p < 0.001, 
partial η2 = 0.125) indicating that, overall, the level of high cortical arousal negative 
emotions was higher with elevated levels of social inhibition.  

 
  
Table 2. Within-subjects results from the adjusted RM-ANCOVAs of the emotional responses. 

Note. Df were corrected for violation of sphericity assumption (High negative: Huyhn-Feldt, Low 
negative: Greenhouse-Geisser). All analyses were corrected for task order and sex. Boldfaced = 
significant at p < 0.05; Italic: trend level association (p < 0.10). The size of partial η2  can be interpreted 
as small (0.01), medium (0.06), and large (0.14).34 1posthoc test for female subsample only (n = 194). A. 
Analysis including the total scores and covariates. B. Analysis including the three subscales and 
covariates. 
  

   F (df) p η2 

 High cortical arousal negative emotions 
A Social inhibition total 6.49 (2.89, 843.80) <0.001 0.022 
     B Behavioral Inhibition 4.21 (2.91, 842.71) 0.006 0.014 
 Interpersonal Sensitivity 1.46 (2.91, 842.71) 0.229 0.005 
 Social Withdrawal 0.05 (2.91, 842.71) 0.985 <0.001 
 Low cortical arousal negative emotions 
A Social inhibition total 

Sex 
Social Inhibition * Sex  

4.45 (2.83, 824.36) 
2.34 (2.83, 824.36) 
6.35 (2.83, 824.36) 

0.004 
0.076 
<0.001 

0.015 
0.008 
0.021 

       B1 Behavioral Inhibition 14.17 (2.88, 561.36) <0.001 0.068 
 Interpersonal Sensitivity 9.90 (2.91, 250.63) <0.001 0.048 
 Social Withdrawal 4.83 (2.86, 557.23) 0.003 0.024 
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Low cortical arousal negative emotions 
Social inhibition was not related to the resting levels of low arousal negative emotions (r 
= 0.08, p = 0.188). Social inhibition was related to the response profile of low cortical 
arousal negative emotions, and significantly interacted with sex (Table 2, second panel). 
When splitting the sample based on sex, results showed that a significant stress response 
of low arousal negative emotions was only present in women (F (2.82, 555.68) = 3.60, p = 
0.015), and social inhibition was only related to low cortical arousal negative emotions 
in women. The contrast analysis in the female subsample revealed that social inhibition 
affected change between all time periods significantly (from rest to stress (Freactivity (1, 195) 
= 9.30, p = 0.003, partial η2 = 0.046), between the two stress tasks (F = 6.81, p = 0.010, 
partial η2 = 0.034), and from stress to recovery (Frecovery = 24.35, p < 0.001, partial η2 = 0.111). 
Examination of the three facet scores revealed that in women, all three facets 
contributed to the main effect of the full scale.  
 
There were significant between-subject effects associated with social inhibition as well. 
Higher levels of social inhibition were associated with an overall higher level of low 
arousal negative emotions across time (F (1, 292) = 6.66, p = 0.010, partial η2 = 0.022). Sex 
was also a significant between-subjects factor, with women having higher overall levels 
of low arousal negative emotions than men (F (1, 292) = 8.86, p = 0.003, partial η2 = 0.029). 
 
Social inhibition and resting physiology 
While correlation analysis showed that social inhibition in general was not related to 
resting physiology, interpersonal sensitivity showed a smaller PEP and IBI at baseline, 
suggesting an increased sympathetic cardiac drive during rest in individuals with 
increased interpersonal sensitivity (Table 3).  
 

Social inhibition & hemodynamic stress reactivity and recovery 
Systolic blood pressure 
Repeated measures ANCOVA showed that there was a significant within-subject effect of 
the social inhibition total score on the course of SBP during the stress experiment (Table 
4; Figure 3). In particular, contrast analysis showed significant differences in stress 
recovery (F (1, 272) = 5.89, p = 0.016, partial η2 = 0.021), i.e. a small to moderate effect. 
Task order was a significant covariate (results not shown), indicating differences in the 
size and shape of the stress response, depending on which task was presented first. 
There were also between-subjects effects for the social inhibition total score, with higher 
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social inhibition scores being associated with a higher overall level of SBP (F (1, 272) = 
6.35, p = 0.012, partial η2 = 0.023).  
 

Table 3.  Pearson correlations of social inhibition and facets with resting baseline physiology.  
 
 
 
 
 
 
 
 
 
 
 
 
Note: * denotes p < 0.05 

 
When examining the three facets, results showed that especially withdrawal scores were 
important in determining the total score effect (Table 4, B analyses). There were no 
significant interactions with sex for each of the contrasts. Contrast analysis showed, 
higher withdrawal scores were particularly associated with an increase in SBP reactivity 
(F (1, 270) = 6.85, p = 0.009, partial η2 = 0.025).  
 
There were also between subjects effects, such that higher levels of interpersonal 
sensitivity were associated with higher levels of SBP throughout the course of the 
experiment (F (1, 270) = 4.21, p = 0.041, partial η2 = 0.015). Sex also was a significant 
contributor to between-subjects differences in systolic blood pressure such that 
throughout the experiment, women had a lower SBP than men (F (1, 270) = 22.74, p < 
0.001, partial η2 = 0.078).  
 
Diastolic blood pressure 
While there were no main within-subjects effects for social inhibition (F (2.84, 768.75) = 
1.80, p = 0.150) and sex (F (2.84, 768.75) = 1.97, p = 0.121), there was a significant cross-
over interaction in the within-subjects effects between social inhibition and sex (see 
Table 4), suggesting complete opposite associations between social inhibition and DBP 
reactivity in men and women (correlations with DBP reactivity split for sex: rwomen = 0.09. 

  
SI total 

score 
Behavioral 
inhibition 

Interpersonal 
sensitivity 

Social 
withdrawal 

SBP 0.06 0.04 0.04 0.06 

DBP 0.07 0.05 0.08 0.06 

IBI -0.09 -0.03 -0.16* -0.04 

RMSSD -0.02 0.02 -0.02 -0.01 

PEP -0.05 0.01 -0.13* 0.02 

LVET 0.01 0.02 0.01 0.00 

RR 0.05 0.02 0.09 0.02 

TV -0.06 -0.07 -0.06 0.01 5
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rmen = -0.11). Separate RM-ANOVAs for men and women showed trend effects in both 
groups (Women: F (2.87, 519.04) = 2.52, p = 0.060, partial η2 = 0.014; Men: F (2.84, 252.59) 
= 2.30, p = 0.081, partial η2 = 0.025). Examining the facets, results showed that while there 
were no significant main within-subjects effects (results not shown), again a significant 
interaction was present for social withdrawal by sex (Table 4; Figure 3), suggesting that 
the differential association of social inhibition with DBP reactivity in men and women is 
due to individual differences in social withdrawal. Separate RM-ANOVAS for men and 
women showed the association with DBP was significant in women only, even though 
effect sizes were equal (Women: F (2.90, 519.57) = 3.25, p = 0.023, partial η2 = 0.018; Men: 
F (2.91, 253,27) = 1.462, p = 0.226, partial η2 = 0.017).  

 
Social inhibition & sympathetic cardiac activation 
There was no relationship between the social inhibition total score and PEP. Facet 
analysis showed that while there were no main within-subjects effects, there was a 
significant facet*sex cross-over interaction for withdrawal on the course of PEP during 
the experiment (Table 4, analysis B; Figure 3). Contrast analysis showed that this was 
particularly so for reactivity (Fwithdrawal (1, 230) = 4.85, p = 0.029, partial η2 = 0.021), and not 
so much for recovery (correlations with PEP reactivity split for sex: rwomen = -0.02. rmen = -
0.18). RM-ANOVAs split for sex confirmed that only in men, social withdrawal was 
significantly associated with the PEP response profile (Women: F (2.33, 358.10) = 0.47, p 
= 0.654, partial η2 = 0.003); Men: F (2.05, 152.23) = 3.80, p = 0.029, partial η2 = 0.05). So, 
social withdrawal was associated with PEP reactivity in men only.  

 
Examining the heart’s contractility function in response to stress, we looked at LVET. 
While the total score of social inhibition and the facets were unrelated to LVET reactivity 
and recovery patterns, there was a significant cross-over interaction for interpersonal 
sensitivity with sex in the within-subjects effect (Table 4), that was less visible in the sex-
split RM-ANOVAs (Women: F (2.31, 362.72) = 1.07, p = 0.352, partial η2 = 0.007); Men: F 
(2.07, 156.21) = 2.75, p = 0.065, partial η2 = 0.04). Contrast analysis showed that in men, 
the level of interpersonal sensitivity was related to reduced LVET in response to stress 
(i.e., stronger contractility), while in women, LVET was positively related in response to 
stress (F (1, 226) = 4.52, p = 0.035, partial η2 = 0.020; reactivity correlations: rwomen = 0.08, 
rmen= -0.15). No differences in recovery were found.  
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Table 4. Within-subjects results from the RM-ANCOVAs of the physiological responses. 

   FF  ((ddff))  pp  ηη22  
  Systolic Blood Pressure (SBP) 
AA  Social inhibition total 3.18 (2.62,712.04) 0.023 0.012 
      BB  Behavioral Inhibition 1.00 (2.63,710.12) 0.484 0.004 
  Interpersonal Sensitivity 1.85 (2.63,710.12) 0.157 0.012 
  Social Withdrawal 2.48 (2.63,710.12) 0.068 0.009 
  Diastolic Blood Pressure (DBP) 
AA  Social inhibition * Sex 3.17 (2.87, 770.99) 0.026 0.012 
BB  Behavioral Inhibition * Sex 0.75 (2.90, 772.49) 0.747 0.003 
  Interpersonal Sensitivity * Sex 0.45 (2.90, 772.49) 0.714 0.002 
  Social Withdrawal * Sex 3.76 (2.90, 772.49) 0.012  0.014 

Inter-beat interval 
AA  Social inhibition total 0.83 (2.12, 506.54) 0.444 0.003 
  RMSSD 
AA  Social inhibition total 0.31 (1.87, 436.05) 0.721 0.001 
  Pre-ejection period (PEP) 
AA  Social inhibition total 0.18 (2.32, 537.12) 0.863 0.001 
      
BB  Behavioral Inhibition * Sex 0.12 (2.26, 514.69) 0.689 0.002 
  Interpersonal Sensitivity * Sex 2.15 (2.26, 514.69) 0.111 0.009 
  Social Withdrawal * Sex 3.38 (2.26, 514.69) 0.044 0.013 
  Left Ventricular Ejection Time (LVET) 
AA  Social inhibition total 1.35 (2.29, 528.80) 0.259 0.006 
      
BB  Behavioral Inhibition* Sex 0.62 (2.34, 528.42) 0.840 0.001 
  Interpersonal Sensitivity * Sex 3.82 (2.34, 528.42) 0.017 0.017 
  Social Withdrawal * Sex 0.44 (2.34, 528.42) 0.352 0.007 
  Respiration rate 
AA  Social inhibition total 0.05 (2.31, 546.76) 0.966 0.000 
  Tidal Volume (TV) 
AA  Social inhibition total 3.12 (2.45, 568.18) 0.035 0.013 
      
BB  Behavioral Inhibition 4.17 (2.46, 566.04) 0.010 0.018 
  Interpersonal Sensitivity 1.14 (2.46, 566.04) 0.328 0.005 
  Social Withdrawal 0.71 (2.46, 566.04) 0.523 0.003 

Note. Df were corrected for violation of sphericity assumption (SBP & DBP, TV: Huyhn-Feldt, IBI, RMSSD, 
PEP, LVET, RR: Greenhouse-Geisser). All analyses were corrected for task order. The size of partial η2  can 
be interpreted as small (0.01), medium (0.06), and large (0.14).34 Significance of P-values was corrected 
for the false discovery rate by applying the Benjamini-Hochberg procedure. Boldfaced = significant at 
p<0.05; Italic: trend level association (p<0.10). A. Analysis including the total scores and covariates. B. 
Analysis including the three subscales and covariates. 
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Figure 3.  Mean and Standard Error of Mean (SEM) of physiological reactivity to and recovery from 
acute social evaluative stress, stratified by social inhibition tertiles  
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Social inhibition & parasympathetic cardiac control and heart period 
There was no relationship between changes in IBI across the experiment measurement 
occasions and social inhibition (Table 4, analysis A), nor were there any between 
subjects effects. Sex and task order were significant within-subjects covariates. When 
examining the three facets, none of the facets related significantly to IBI (Table 4, analysis 
B).   
 
There was no main within-subject effect of social inhibition on the course of RMSSD 
across the experiment (Table 4, analysis A). There were no between subjects effect for 
RMSSD. No significant findings were found when analyzing the facets.  
 
Social inhibition & breathing pattern responses  
Across the experiment, within-subjects effects showed tidal volume to be significantly 
affected by social inhibition (Table 4, Analysis A; Figure 3). Contrast analysis revealed that 
particularly TV reactivity (F (1, 232) = 3.09, p = 0.080, partial η2 = 0.013; rsocial inhibition with TV 

reactivity = -0.14, p = 0.027) and recovery (F (1, 232) = 4.62, p = 0.030, partial η2 = 0.020) were 
smaller (i.e. shallower breathing) with higher levels of social inhibition. There was no 
significant interaction with sex. There was a significant between-subjects effect of sex, 
with men having overall higher tidal volumes than women (F (1, 232) =19.04, p < 0.001, 
partial η2 = 0.076).  
 
Looking at the facet analysis, results showed that the behavioral inhibition facet was 
responsible for the above observation (Table 4, Analysis B; Figure 3). Contrasts showed 
that behavioral inhibition was associated with TV reactivity (F (1, 230) = 10.38, p = 0.001, 
partial η2 = 0.043). While interpersonal sensitivity failed to show main within-subjects 
effects, it was associated with large differences in TV from math to speech task (F (1, 230) 
= 5.16, p = 0.024, partial η2 = 0.022), with larger reductions in TV during speech with higher 
levels of interpersonal sensitivity. Moreover, there were significant between-subjects 
effects for behavioral inhibition (F (1, 230) = 5.43, p = 0.021, partial η2 = 0.023), and social 
withdrawal (F (1, 230) = 5.53, p = 0.020, partial η2 = 0.023). Respiration rate was unrelated 
to social inhibition and its facets.  
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DISCUSSION 
 
Social inhibition was associated with increased cardiovascular reactivity, an altered 
breathing pattern during (and in recovery of) social evaluative stress, and increased 
negative mood reactivity. We also found differences in physiological and emotional 
stress reactivity and recovery related to sex, and to different facets of social inhibition.  
 
Regarding the physiological stress response, there was a heightened sympathetic 
cardiovascular activation (SBP, PEP) in socially inhibited individuals during social 
evaluative stress. Socially inhibited individuals tend to suppress their emotions during 
social interaction,23 and suppression of negative emotions increases sympathetic 
activation.35,36 Other, anxiety-related, processes may play a role as well, boosting 
adrenergic activation.37 Hence, socially inhibited individuals tend to experience an 
enhanced stress response and delayed recovery,1,5 which may in time be harmful for 
their cardiovascular health.38-40 For example, the delayed recovery of SBP we found in 
socially inhibited individuals, is related to an autonomic dysfunction, including reduced 
baroreflex sensitivity and increased systemic vascular resistance.41 This activation 
pattern is associated with an increased risk of hypertension, coronary artery disease, and 
stroke.41,42 
 
The shallow breathing pattern we found in socially inhibited individuals is part of the 
fight-or-flight response of stress,43 and may affect sympathetic activation of the skeletal 
muscles.29 As many complex events occur simultaneously during breathing, all of which 
might contribute to respiratory related variations in sympathetic outflow,29 more 
research needs to be performed to find out the exact role of individual differences in the 
breathing pattern response to acute stress, and its physiological consequences.  
 
For several variables, i.e., DBP, PEP and LVET, we found a cross-over interaction, in which 
the effect of social inhibition or its facets was opposite for men and women. These 
differences may have their origin in sex differences in physiological response patterns, 
as we saw that with higher social inhibition, lower DBP and LVET reactivity was 
combined with higher PEP reactivity in men. In women, however, we saw that with 
higher social inhibition, there was higher DBP reactivity and lower or absent PEP and 
LVET reactivity. A recent paper that used latent class analysis to discover cross-system 
physiological stress reactivity patterns showing similar sex differences.44  
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In order to improve our understanding of individual differences in stress reactivity, it is 
important to include a wide range of markers to cover all relevant aspects of the 
physiological stress response. The psychological and health significance of 
psychophysiological states derives from the profile of activity across response domains, 
rather than from only one response domain.17 In fact, sympathetic activation can be seen 
as a heterogeneous arousal mechanism, which regulates several physiological changes 
during stress. On the one hand cardiovascular sympathetic activation is operationalized 
in the blood vessels by α-adrenergic receptors to modulate vessel diameter (as 
measured indirectly by SBP), and on the other hand it is operationalized in the heart 
through β-adrenergic receptors with influences on heart rate and myocardial 
contractility (as measured by PEP and LVET),45 to increase blood flow to the muscles 
during the fight-flight response. Simultaneously, breathing patterns, and in particular 
tidal volume, affect efferent sympathetic modulation of skeletal muscle, explaining an 
additional portion of variance in sympathetic activation. Including the activity of 
multiple response domains is therefore essential, in order to improve our understanding 
of individual differences in responses to stress. 
 
Social inhibition was also related to a pattern of experiencing negative emotions both in 
anticipation of, and during social evaluative stress. Similarly, previous research showed 
that social inhibition was associated with increased sadness and disgust during stress,5 
increased anxiety during social interaction,18 and more suppressed hostility and anger 
rumination.12,13 Socially inhibited individuals tend to suppress the expression of their 
emotions during social interaction,23 which generally leads to an increased emotional 
experience, resulting in negative emotions to be unresolved and linger on after stress.35,36  
 
We found sex differences in sympathetic arousal, which is more α-adrenergic driven in 
women and also β-adrenergic driven in men.46,47 Interestingly, social inhibition was 
associated with changes in SBP (α-adrenergic driven) in women and men, while changes 
in PEP (β-adrenergic driven) were only associated with social inhibition in men. We 
therefore speculate that the known sex differences in sympathetic drive may be 
magnified by the trait of social inhibition.  
 
High social inhibition in women was most strongly associated with the low arousal 
negative emotional response (e.g. sadness), confirming that women typically report 
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more low arousal negative emotions during stress, compared to men.48 In men, social 
inhibition was associated with high arousal negative emotional responses during stress, 
and additionally for the emotions to linger on after stress. Maladaptive emotion 
regulation (e.g. rumination and worry), may lead to a delayed recovery in socially 
inhibited individuals compared to non-inhibited individuals.49 This delay effect was 
larger in men than in women. While women ruminate more than men when feeling sad 
and depressed,50 men tend to ruminate more about feelings of anger.51 The delayed 
emotional recovery was stronger in men than women, which may be attributed to the 
association of social inhibition with anger rumination found in a male dominated 
sample.13  
 
The current study also investigated how different facets of social inhibition are related 
to physiological stress reactivity. First, behavioral inhibition contributed mostly to the 
altered breathing pattern during stress. This may reflect the close link between 
behavioral inhibition and anxiety,52 of which shallow breathing is a hallmark 
characteristic. Neurobiologically, individuals high in behavioral inhibition have a low 
threshold to activate a hypervigilant state, involving the respiratory control center.53 
Second, interpersonal sensitivity was associated with increased sympathetic activation 
and a higher heart rate during rest, and higher overall levels of SBP, and to reduced LVET 
(in men) suggesting stronger contractility per beat. Hence, interpersonal sensitivity is an 
important factor in the relation between stress and health, as it seems to be associated 
with elevated stress reactivity, which is in accordance with our hypothesis. This may be 
due to the increased feelings of anxiety and worry about the potential threat of negative 
reactions from others.10 Third, social withdrawal in women was associated with higher 
DBP reactivity and in men with PEP reactivity, indicating higher sympathetic nervous 
system activity, which plays a key role in withdrawal behaviors (e.g.,54). High scorers on 
withdrawal tend to avoid social situations,9 but during the experiment they were unable 
to avoid the situation.  
 
All facets of social inhibition contributed to the association with low arousal emotional 
responding, while behavioral inhibition (but not interpersonal sensitivity and social 
withdrawal) contributed to the association with high arousal negative emotional 
responding. The challenges faced during the TSST may be especially difficult for people 
high in behavioral inhibition, due to the difficulty they experience in communicating and 
performing in public.9  
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Given the interpersonal nature of the TSST, we hypothesized the facet interpersonal 
sensitivity to be mostly related to increased emotional and larger physiological arousal 
in response to stress.  However, the results of the current study actually show that each 
underlying facet is related to different (emotional or physiological) responses to social 
evaluative stress. These results emphasize that the underlying facets are related but 
distinct facets of social inhibition, thereby supporting our multi-facet model of social 
inhibition.9,22 We therefore suggest that future studies on interpersonal stress should 
investigate different facets of social inhibition. Whether the higher-order social inhibition 
trait or (one of) the lower-order facets contribute to a specific health-related outcome is 
still unclear, and the psychological mechanisms which underlie the hypothesized link 
between social inhibition and health should be further investigated. 

 
Limitations and implications 
The results of this study should be viewed in light of its limitations and strengths. 
Because the sample was female-dominated (68%), and all of the participants were first-
year psychology students, results may not generalize to other populations. Higher social 
inhibition scores are found to be associated with younger age in different samples,9 and 
results may be different in an older adult population. Of note, as could be expected from 
research on individual differences in physiological outcomes,55 the effect sizes varied 
from small to medium,34 indicating that our results should be interpreted with caution. 
Further, non-adherence to health behavior guidelines (e.g., smoking within 2 hours of 
testing) may have contributed to individual differences in the physiological responses.56 
We did not include this in our analysis, due to the small number of participants it 
concerns (n = 15) and because removing these participants did not affect our results, but 
it is a limitation of the current study. We also did not control for habitual smoking (may 
increase baseline heart rate), alcohol use (may decrease reactivity) and exercise (may 
increase reactivity), which could have affected the results. Finally, although we corrected 
for multiple testing by applying the Benjamini-Hochberg correction to the P-value for 
the range of cardiovascular measures included, we did not additionally correct for the 
repeated analysis of the subscales (all subscales were entered in one additional model 
(analyses B) per marker). A strength of this study is that both emotional and 
physiological stress reactivity were assessed. Multiple regulatory subsystems were 
investigated for a more complete illustration of the individual differences in 
physiological responses to stress, although we were not able to assess cortisol. 
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Future research for assessing emotional and physiological stress reactivity in social 
inhibition should focus on the effects on daily stressors. Research thus far has focused 
on lab-based stressors only. However, experience sampling methods and ambulant 
physiological measurements (e.g., VUAMS), should be used to gain more understanding 
of the effects social inhibition and its facets have on psychological and physiological 
health. Additionally, insight in total peripheral resistance (TPR) and cardiac output (CO) 
will help in understanding individual differences in cardiovascular responses to threat 
related to social inhibition.57 

 
Conclusion 
Social inhibition was associated with an increased sympathetic activation, and a 
delayed recovery of the stress response. The association with sympathetic activation 
was mostly α-adrenergic in women but also β-adrenergic in men. Socially inhibited 
women report both low (e.g. sadness) and high (e.g. anger) cortical arousal negative 
emotions, while socially inhibited men only report high cortical arousal negative 
emotions in response to social evaluative stress. Different stress effects were found for 
the three facets of social inhibition, indicating that subtle individual differences in stress 
reactivity exist within the broad personality construct of social inhibition. These findings 
emphasize the importance of the relationship between personality and stress 
responses. Identifying the association between social inhibition and acute stress 
responses may advance our understanding of the mechanisms which underlie the 
relations between social stress and health.  
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ABSTRACT 
 
Background. Social inhibition (SI) is a personality trait associated with the suppression 
of emotions, such as anger. Suppressed anger has been linked to an increased risk of 
heart disease, due to prolonged sympathetic activation. We aimed to examine the role 
of SI and its underlying facets (behavioral inhibition, interpersonal sensitivity, and social 
withdrawal) in explaining individual differences in anger-induced autonomic reactivity 
and recovery, and to evaluate these mechanisms as potential pathways linking SI to 
cardiovascular risk.  
 
Methods. The sample consisted of 128 undergraduate students (Mage = 20.2, SD = 2.1; 
79% women) and 25 adults of the general population (Mage = 50.6, SD = 6.4; 68% women). 
Participants completed the SIQ15 and participated in the Anger Recall task, while cBP, 
EDA, ECG and ICG were recorded. Negative and positive emotions were assessed before 
and after the Anger Recall task. Repeated-measures-ANOVAs were adjusted for the 
effects of sex and age. 
 
Results. SI was associated with heightened sympathetic cardiovascular activation 
throughout the experiment (FPEP = 5.96, p = 0.016), but unrelated to emotional reactivity 
in response to anger recall. Facet analysis revealed that higher levels of interpersonal 
sensitivity were associated with more anger experience throughout the experiment (F = 
7.12, p = 0.009). Behavioral inhibition (FSBP = 7.01, p = 0.010; FDBP = 4.43, p = 0.039) and 
interpersonal sensitivity (FSBP = 6.28, p = 0.015; FDBP = 4.62, p = 0.035) were associated with 
heightened hemodynamic reactivity, and social withdrawal (FSCL = 5.12, p = 0.026) with 
heightened sympathetic reactivity, in response to anger recall. However, SI was 
unrelated to individual differences in recovery. 
 
Conclusions. Different facets of SI account for individual differences in the effect of 
anger on psychophysiological stress-reactivity, which may contribute to increased 
cardiovascular health risks. 
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INTRODUCTION 
 
The tendency to inhibit the expression of emotions, i.e., emotion suppression1 has been 
associated with poor prognosis of multiple physical illnesses.2,3 In particular, anger 
suppression has been linked to adverse cardiovascular events,4 and mortality.5 
Suppressed anger was found to be associated with a threefold increased risk of poor 
cardiovascular outcomes in patients with coronary artery disease,4 early development 
of hypertension,6 and early death.5 The combination of feeling angry, but failing to 
express this anger, may lead to increased cardiovascular arousal,3 incomplete 
cardiovascular recovery,7 and reduced heart rate variability.7,8 Individuals who habitually 
suppress their anger may therefore be more vulnerable for cardiovascular related health 
risks.4,9  
 
A personality trait associated with suppressed anger is social inhibition.4,10 Social 
inhibition refers to a broad and stable personality trait characterized by “behavioral 
inhibition during social interaction, elevated social-evaluative concerns, and withdrawal 
from intense social engagement situations”.11,12 Under conditions of social engagement, 
socially inhibited individuals suppress emotional expression because they fear rejection 
from others,11,13 but they continue to feel tense and aroused,3 and ruminate about these 
feelings.14 While socially inhibited individuals show greater emotional15 and 
cardiovascular reactivity15-17 during social evaluative stress, it is still largely unknown 
how social inhibition is related to anger responses.  
 
A task commonly used to induce anger responses and eliciting physiological arousal, is 
the anger recall task.18 Individual differences in peoples response to anger, i.e., anger 
inhibition or anger expression, may induce differences in the physiological anger 
response. Anger expression is typically associated with augmented autonomic and 
hemodynamic reactivity,18-20 whereas anger inhibition is associated with prolonged 
cardiovascular recovery.7 Given the association of social inhibition and anger 
suppression,4 as well as elevated outward and inward expression of anger,21 social 
inhibition may be associated with increased cardiovascular arousal and prolonged 
cardiovascular recovery in response to anger. This pattern in reactivity may in time be 
harmful, as it is associated with cardiovascular health risks.4,9 It is therefore essential to 
investigate the role of social inhibition in anger reactivity and the accompanying 
physiological responses, to gain more insight in the link between social inhibition and 

6

SOCIAL INHIBITION AND ANGER RECALL | 135

140679 Stefanie Duijndam BNW.indd   135140679 Stefanie Duijndam BNW.indd   135 05-02-20   10:4705-02-20   10:47



 

cardiovascular health. One experimental study found hypertensive patients with Type D 
personality (high social inhibition combined with high negative affectivity)22 to have 
prolonged blood pressure recovery after an anger recall task compared to their non-
Type D counterparts,23 but it was unclear what the exact role of social inhibition was in 
this study.  
 
Individual differences in social inhibition cannot be examined in relation to anger 
responses without taking into account age and sex differences. Older age is associated 
with more effective anger regulation24 and less expression of anger,25,26 which may 
suggest that older adults are better at controlling their anger27,28 and therefore show less 
physiological arousal in response to anger.3 Additionally, women tend to inhibit the 
expression of anger more often compared to men,5 which may lead to prolonged 
recovery in women after the anger response.7 Interestingly, in prior research, anger 
expression in men was associated with physiological stress responses, while in women 
(despite reporting more subjective anger) anger expression did not affect their 
physiological stress response.29   
 
In the current study, we aimed to provoke anger in an experimental setting by using an 
anger recall task while accounting for individual differences in social inhibition in a 
sample of undergraduate students and healthy adults from the general population. We 
hypothesized that social inhibition is associated with increased subjective anger 
experience11,15,22  and cardiovascular reactivity16,17 during anger recall, as well as 
prolonged emotional30 and cardiovascular recovery.7,23 Because our previous work15,31 
shows differential relations of distinct facets of social inhibition with the emotional and 
physiological stress response,11,12 we also examined the response to anger recall in 
relation to these behavioral inhibition (BI), interpersonal sensitivity (IS), and social 
withdrawal (SW) facets. Identifying individual differences in responses to induced anger 
may help us gain insight in underlying pathways linking social inhibition with 
cardiovascular health risks. 

 

METHODS 
 
Participants 
Participants were 128 undergraduate students from Tilburg University in the 
Netherlands (Mage = 20.2, SD = 2.1; 79% women) who participated in exchange for course 
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credits, and 25 adults from the general population (Mage = 50.6, SD = 6.4; 68% women), 
who were paid a small monetary reward for their participation. To recruit participants 
from the general population, we sent out 1200 flyers to households in Tilburg, explaining 
the purpose of the study and asking whether people wanted to participate. Respondents 
sent an e-mail to demonstrate their interest in the study. Participants above the age of 
35, without a history of any type of heart disease, were eligible to participate. Ten 
participants dropped out of the study prematurely, and one participant was excluded 
due to recent heart surgery.  
 
Overview of protocol 
A psychological survey including social inhibition assessment, demographics 
(education, partner status), and health (i.e., BMI, medication use, diagnoses) was sent 
out via e-mail and an appointment was made for participation in the Behavioral 
Physiology Lab (GO-Lab) at Tilburg University. Participants were instructed to refrain 
from smoking and coffee consumption for 2 hours before testing as well as not to ingest 
more than three alcoholic beverages during the 24 hours before testing. After written 
consent was given, participants were fitted with the physiological equipment. At the start 
of the experiment, participants were asked to recall an interpersonal anger-eliciting 
event that had occurred in the last 6 months (see 32,33). In total, 17 participants were 
unable to recall an anger provoking event, and where therefore excluded from analyses. 
After 5 minutes of resting baseline, participants rated their subjective emotional state. 
Each participant had one minute to prepare a speech about the recalled incident, which 
lasted four minutes with standardized prompt questions from the experimenter (e.g., 
“What were your thoughts then?”). After the speech, a two-minute recovery period 
commenced. Following the recovery period, participants again rated their subjective 
emotional states and afterwards they were debriefed (see Figures 3 and 6 in Chapter 2 
for the research design). After completion of both the questionnaires and the Anger 
Recall in the testing room of GO-Lab, undergraduate students received course credits, 
and adults from the general population were paid €10 for participation, as well as 
compensation for travel expenses. The study protocol and its amendments were 
approved by the Institutional Ethics Review Board (protocol number: EC-2016.26a).  
 
Measures 
Social inhibition 
The 15-item Social Inhibition Questionnaire (SIQ15) was used to assess social inhibition 
and its three underlying facets.11,12 Behavioral inhibition (BI) refers to difficulties to 
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initiate conversation topics and to get the conversation going (e.g., “I have difficulty 
talking to other people”). Interpersonal sensitivity (IS) refers to pervasive social-
evaluative concerns (e.g., “I often worry that others may disapprove of me”), and social 
withdrawal (SW) to avoiding engagement in intense social or emotional situations (e.g., 
“I avoid getting close to other people”). Items were rated on a 4-point Likert scale ranging 
from false (0) to true (3), and each facet was represented by a subscale of five items that 
taken together formed the total score. Cronbach’s alpha in the current study yielded 0.93 
for the total score, 0.95 for behavioral inhibition, 0.90 for interpersonal sensitivity, and 
0.86 for social withdrawal. 
 
Emotional states 
Subjective anger experience during the experiment was assessed to rate anger 
responses after baseline and recovery on a scale from 1 (not at all) to 10 (extremely). In 
addition, participants were asked by the test leader how angry they felt during the anger 
recall task, and how angry they felt when the anger-elicited incident happened (1 – not 
at all, 10 – extremely). 
 
Cardiovascular and Autonomic Measures 
An electrocardiogram (ECG), an impedance cardiogram (ICG), electrodermal activity 
(EDA), and continuous blood pressure (cBP) were simultaneously recorded using the 
MP150 (BIOPAC Instruments Inc., Goleta, CA) registration system. From the ECG, we 
derived heart period ((inter-beat interval (IBI)) and parasympathetic cardiac activation 
(root mean square of successive differences (RMSSD)). Information on sympathetic 
cardiac activity (pre-ejection period (PEP), and left ventricular ejection time (LVET)) were 
derived from the ICG. Additionally, skin conductance level (SCL), and non-specific skin 
conductance response (NSSCR) were assessed to gain insight in general sympathetic 
arousal. Hemodynamic measures included continuous systolic and diastolic blood 
pressure), which was assessed using the CNAPTM 500 monitoring system (CNSystems 
Medizintechnik AG, Graz, Austria). Averages of all physiological variables were computed 
for each experimental period (baseline, anger recall speech, and recovery) and analyzed 
in BIOPAC’s AcqKnowledge software package (version 4.4). Details regarding variables, 
measurement settings and electrodes are described in Chapter 2 (Tables 1 and 2). 
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Statistical Analysis 
Baseline characteristics are presented as descriptive statistics (means (SD) and 
frequencies).   
 
Transformations - The physiological parameters RMSSD, SCL, NSSCR, and SBP were not 
normally distributed and a log transformation was used to improve the data distribution.  
 
Repeated measures ANCOVA was used to examine the within-subjects effects of time 
(e.g., change from rest to stress to recovery), and the between-subjects effect of social 
inhibition on both anger and physiological responses to, and recovery from, stress. 
Repeated and simple contrasts were calculated to gain insight in responses to, and 
recovery from, anger recall regardless of a significant main effect. When Mauchly's test 
of sphericity of variances was violated (p < 0.05), ε was evaluated to choose the proper 
correction for the F ratio. When ε < 0.75, the Greenhouse-Geisser correction was used, 
and when ε > 0.75, the Huynh-Feldt correction was used. We entered the continuous 
total score of social inhibition as a covariate, while categorical variables (sex and age 
group (young adults vs. general population)) were entered as factors. First, a univariate, 
unadjusted model was tested using the total score of social inhibition. In the second 
model, the analysis was adjusted for the effects of sex, and the SI*sex interaction were 
evaluated. We also calculated whether there were significant differences in emotional 
and physiological reactivity between the student and general population. In case of 
significant differences between the groups, this was added as a covariate in the analyses. 
We corrected for multiple testing of the various autonomic activity measures by applying 
the Benjamini-Hochberg procedure, which corrects for false discovery rate (fixed at 
0.25).34 There were several planned comparisons, related to our hypotheses: We 
expected social inhibition to affect both emotional and physiological reactivity (larger) 
and recovery (smaller). Therefore, for each measure we examined these contrasts. 
 
For the facets of social inhibition, the adjusted analyses were repeated for each of the 
three facet scores. For presentation purposes, we used median split to divide social 
inhibition into two groups to visualize differences in emotional and physiological profiles 
across time. We used IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY: IBM 
Corp. for all analyses. 
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RESULTS 
 
Sample Characteristics 
Sample characteristics are presented in Table 1. The participants were on average 25.4 
(± 11.8) years of age, and the majority were female (79%) and single (64%). Adherence to 
the required pre-test health behaviors was high, indicating no interference of substances 
with reactivity patterns. Psychotropic medication was prescribed to 7.4% of the total 
group, with about half for depression and the other half for ADHD. 
 
 
Table 1. Sample characteristics. 

   Total (N = 136) 

Demographics Health 
Age Mean (SD) 25.4 (11.8) Psychotropic medication* 7.4% (10) 

Sex (women) 78.7% (107) Psychological/psychiatric treatment 9.2% (14) 

Partner status (single) 63.9% (87) Other medication** 
 

7.4% (10) 

Social Inhibition  Non-adherence to pre-test health behavior rules 
Total social inhibition Mean (SD) 15.7 (9.5) Smoking 2 hours preceding test 4.4% (6) 

Behavioral inhibition Mean (SD) 4.8 (3.9) Limit (≤3) alcohol consumption 
night before test 

1.5% (2) 

Interpersonal sensitivity Mean (SD) 6.1 (3.9) Coffee/tea in 2 hours preceding test 11.8% (16) 

Social withdrawal Mean (SD) 
 

4.8 (3.4)  

Health behaviors Experiment related  
BMI Mean (SD) 23.5 (4.0) Anger during situation Mean (SD) 8.2 (1.3) 

  Anger during anger recall Mean (SD) 5.3 (1.8) 

*antidepressants (n = 5), ADHD medication (n = 6), antipsychotics (n = 1). 
** corticoids (n = 1), asthma medication (n = 6), thyroid medication (n = 1), bowel/stomach medication 
(n = 2) 
 
 
Manipulation check 
Emotional response - The anger recall task induced a significant anger response (F (1.45, 
194.78) = 451.51, p < 0.001, partial η2 = 0.771), indicating that the manipulation of anger 
recall was successful (Mdifference = 4.03 ± 2.03). 
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Physiological response - The anger recall task elicited a typical reciprocal stress 
response (sympathetic arousal, parasympathetic withdrawal). Results showed that the 
anger recall task elicited an increase in blood pressure (FSBP (2.55, 180.33) = 16.01, p < 
0.001, partial η2 = 0.191; FDBP (2.64, 179.73) = 39.79, p < 0.001, partial η2 = 0.369), general 
sympathetic arousal (FSCL (1.39, 143.41) = 28.25, p < 0.001, partial η2 = 0.215; FNSSCR (2.07, 
233.80) = 182.23, p < 0.001, partial η2 = 0.617), and a reduction in heart period (FIBI (2.06, 
272.78) = 181.89, p < 0.001, partial η2 = 0.583). We also observed significant 
parasympathetic withdrawal (FRMSSD (2.90, 347.67) = 38.08, p < 0.001, partial η2 = 0.241). 
Interestingly, a significant increase in PEP (F (2.43, 233.30) = 4.67, p = 0.006, partial η2 = 
.046) but a strongly reduced LVET (F (2.67, 267.23) = 23.46, p < 0.001, partial η2 = 0.190) 
was found in response to the anger recall task. This pattern is suggestive of stronger 
cardiac contractility.  
 
Emotional anger responses 
Social inhibition did not affect reactivity on subjective anger responses, nor were 
between-subjects effect of anger experience observed. With respect to the three 
underlying facets of social inhibition, we observed a between-subjects effect for 
interpersonal sensitivity F (1, 131) = 5.87, p = 0.017, partial η2 = 0.043, with overall higher 
anger experience in individuals with higher interpersonal sensitivity (Figure 1). No 
significant between-subjects effects were found for behavioral inhibition or social 
withdrawal, nor were there any within-subjects effects of the underlying facets on the 
anger response (Table 2), suggesting the facets did not affect the size of the anger 
response. 

 
Figure 1. Mean and Standard Error of Mean (SEM) of level of anger experienced for high and low 
interpersonal sensitivity from baseline to recovery 
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Sex was a significant covariate in the recovery response F (1, 131) = 3.91, p = 0.050, partial 
η2 = .029, with women reporting increased feelings of anger after recovery (Mdifference = 0.33 
± 1.16), while men decrease in their anger response (Mdifference = -0.14 ± 0.68).  

 

  

Table 2. Results from the adjusted RM-ANCOVAs of the emotional responses. 

  N = 134 

  F (df) p η2 

A SIQ15 total 0.44 (1.44, 189.13) 0.579 0.003 

     B Behavioral Inhibition 0.23 (1.44, 189.15) 0.719 0.002 

 Interpersonal Sensitivity 0.43 (1.44, 188.82) 0.583 0.003 

 Social Withdrawal 0.39 (1.45, 189.23) 0.612 0.003 

Note. Df were corrected for violation of sphericity assumption (Greenhouse-Geisser). All analyses were 
corrected for sex. The size of partial η2  can be interpreted as small (0.01), medium (0.06), and large 
(0.14).35  

  

 
Cardiovascular and Autonomic responses  
Social inhibition & hemodynamic anger responses 
Systolic blood pressure – As Table 3 shows, we observed no main within-subjects effects 
associated with the total social inhibition score in unadjusted and adjusted analyses, 
but planned comparisons indicated that higher social inhibition was associated with a 
stronger SBP reactivity (F (1, 64) = 4.03, p = 0.049, partial η2 = 0.059), however unrelated 
to recovery. No between-subjects effects were observed (F (1, 64) = 0.26, p = 0.61, partial 
η2 = 0.004).  
 
Examining the facets, we found within-subjects effects for behavioral inhibition and 
interpersonal sensitivity (see Table 3). Planned comparisons indicated that higher 
behavioral inhibition (F (1, 64) = 7.01, p = 0.010, partial η2 = 0.099) and interpersonal 
sensitivity (F (1, 64) = 6.28, p = 0.015, partial η2 = 0.089) were associated with a stronger 
SBP reactivity, but unrelated to recovery (Figure 2). Social withdrawal was unrelated to 
changes in SBP.  
 
Diastolic blood pressure – There was no relationship between social inhibition and 
changes in DBP across the experiment’s measurement occasions (Table 3), nor were 
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there any between-subjects effects (F (1, 65) = 0.00, p = 0.99, partial η2 < 0 .001). When 
examining the three facets, we found interpersonal sensitivity to be related to the course 
of DBP (Figure 2; Table 3), with higher interpersonal sensitivity being related to stronger 
DBP reactivity to anger recall (F (1, 65) = 4.62, p = 0.035, partial η2 = 0.066). Similarly, 
behavioral inhibition was associated with a stronger DBP reactivity as well (Figure 2; F (1, 
65) = 4.43, p = 0.039, partial η2 = 0.064). Social withdrawal was unrelated to DBP reactivity 
to anger recall. 
 
Social inhibition & sympathetic cardiac activation  
Repeated Measures ANCOVA showed no within-subjects effect of the social inhibition 
score or its facets on PEP (Table 3), but we did observe significant between-subjects 
differences (F (1, 93) = 5.96, p = 0.016, partial η2 = 0.060), demonstrating persistent 
sympathetic arousal in socially inhibited individuals (Figure 3). When examining the 
three facets, the between-subjects effect observed for the total score seemed to be 
driven by behavioral inhibition (F (1, 93) = 6.96, p = 0.010, partial η2 = 0.070), and not by 
the interpersonal sensitivity or social withdrawal facets.  
 
There was no main within-subjects effect of social inhibition on the course of LVET 
across the experiment (Table 3), and no between-subjects effects were found. No 
significant within-subjects effects were observed for the underlying facets of social 
inhibition (Table 3).  
 
Social inhibition & parasympathetic cardiac control and heart period  
There was no main within-subjects effect of social inhibition on RMSSD (Table 3). 
Between-subjects effects indicated overall higher RMSSD in people high in interpersonal 
sensitivity (F (1, 117) = 5.27, p = 0.023, partial η2 = 0.043).  
No within- or between-subjects effects for social inhibition were observed for IBI changes 
(Table 3). Facet analyses also revealed no within- or between-subjects effects. 
 
Social inhibition & electro-dermal activity 
Skin conductance level – SCL during stress and recovery was corrected for the score at 
baseline. Repeated measures ANCOVAs showed no main within-subjects effects of social 
inhibition (Table 3). Our planned contrast analyses revealed that higher social inhibition 
scores were associated with increased sympathetic arousal in response to anger recall 
(F (1, 100) = 5.18, p = 0.025, partial η2 = 0.049). Facet analyses revealed that the increase 
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in sympathetic arousal was driven by social withdrawal (F (1, 100) = 5.12, p = 0.026, partial 
η2 = 0.049), but not behavioral inhibition or interpersonal sensitivity.  
 
Non-Specific Skin Conductance Responses – There was no relationship between 
changes in NSSCR across the experiment and the total social inhibition score or the 
underlying facets (Table 3), nor were there any between-subjects effects.  
  

Age and sex differences in cardiovascular and autonomic responses  
Age group was a significant covariate in the within-subjects effect of SBP reactivity (F 
(2.89, 185.17) = 3.85, p = 0.011, partial η2 = 0.057) with stronger reactivity found in the 
older age group (Freactivity (1, 64) = 7.19, p = 0.009, partial η2 = 0.101). The social inhibition 
by age group interaction was non-significant (p > 0.05). Younger age was related to 
stronger parasympathetic reactivity (RMSSD: Fwithin (3, 348) = 4.35, p = 0.005, partial η2 = 
0.036) and overall higher RMSSD (Fbetween (1, 116) = 19.01, p < 0.001, partial η2 = 0.141), but 
age group by social inhibition interaction was non-significant (p > 0.05). 
 
Sex was a significant covariate in the between-subjects analyses for LVET (F (1, 97) = 
12.98, p < 0.01, partial η2 = 0.118), suggesting overall stronger contractility in men. Sex by 
social inhibition interaction, however, did not show a significant between-subjects effect 
(p > 0.05). Women showed overall higher RMSSD (Fbetween (1, 116) = 4.12, p = 0.045, partial 
η2 = 0.034), but sex by social inhibition interaction did not show a significant between-
subjects effect (p > 0.05). Additionally, we found sex to be a significant covariate in the 
skin conductance reactivity towards anger recall (FSCL (1, 100) = 4.43, p = 0.038, partial η2 
= 0.042; FNSSCR (1, 110) = 4.16, p = 0.044, partial η2 = 0.036) with men showing stronger 
sympathetic reactivity, but the sex by social inhibition interaction was non-significant (F 
(1, 99) = 0.03, p = 0.86, partial η2 < 0.001). 
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Table 3. Results from the adjusted RM-ANCOVAs of the physiological responses. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

   FF  ((ddff))  pp  ηη22  
   Systolic Blood Pressure (n = 68) 
A SIQ15 total 1.96 (2.89, 185.17) 0.124 0.030 
B Behavioral Inhibition 3.58 (2.94, 188.31) 0.016 0.053 
 Interpersonal Sensitivity 3.34 (2.90, 185.65) 0.022 0.050 
 Social Withdrawal 0.26 (2.85, 182.58) 0.843 0.004 

   Diastolic Blood Pressure (n = 68) 
A SIQ15 total 1.95 (2.75, 178.46) 0.129 0.029 
B Behavioral Inhibition 2.49 (2.76, 179.54) 0.067 0.037 
 Interpersonal Sensitivity 3.34 (2.75, 178.81) 0.024 0.049 
 Social Withdrawal 0.10 (2.72, 176.70) 0.949 0.002 

   Heart period (IBI) (n = 130) 
A SIQ15 total 0.85 (2.04, 259.45) 0.431 0.007 
B Behavioral Inhibition 0.51 (2.05, 260.68) 0.606 0.004 
 Interpersonal Sensitivity 1.39 (2.04, 258.43) 0.251 0.011 
 Social Withdrawal 0.64 (2.05, 260.13) 0.533 0.005 
   RMSSD (n = 120) 
A SIQ15 total 0.37 (3, 348) 0.774 0.003 
B Behavioral Inhibition 0.83 (3, 348) 0.477 0.007 
 Interpersonal Sensitivity 0.43 (3, 348) 0.731 0.004 
 Social Withdrawal 0.53 (3, 348) 0.639 0.005 
   Pre-ejection period (PEP) (n = 96) 
A SIQ15 total 0.27 (2.49, 231.31) 0.810 0.003 
B Behavioral Inhibition 0.21 (2.49, 231.13) 0.852 0.002 
 Interpersonal Sensitivity 0.23 (2.48, 230.77) 0.842 0.002 
 Social Withdrawal 0.65 (2.49, 231.89) 0.553 0.007 
   Left Ventricular Ejection Time (LVET) (n = 100) 
A SIQ15 total 0.49 (2.74, 265.99) 0.671 0.005 
B Behavioral Inhibition 0.07 (2.74, 265.78) 0.969 0.001 
 Interpersonal Sensitivity 0.24 (2.74, 265.59) 0.852 0.002 
 Social Withdrawal 1.59 (2.75, 267.16) 0.196 0.016 
   Skin Conductance Level (SCL) (n =103) 
A SIQ15 total 2.85 (1.38, 137.57) 0.080 0.028 
B Behavioral Inhibition 3.14 (1.39, 138.47) 0.064 0.030 
 Interpersonal Sensitivity 0.92 (1.37, 136.62) 0.368 0.009 
 Social Withdrawal 2.66 (1.37, 137.43) 0.093 0.026 
   Non-Specific Skin Conductance Responses (NSSCR) (n =113) 
A SIQ15 total 1.47 (2.04, 224.04) 0.232 0.013 
B Behavioral Inhibition 0.52 (2.05, 225.51) 0.600 0.005 
 Interpersonal Sensitivity 2.25 (2.03, 222.96) 0.108 0.020 
  Social Withdrawal 0.99 (2.03, 223.70) 0.376 0.009 
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Figure 3. Mean and Standard Error of Mean (SEM) of pre-ejection period (PEP in milliseconds (msec)) 
reactivity across the experiment for high and low social inhibition 
 

DISCUSSION 
 
In this study, we asked participants to recall an event that made them angry, and 
investigated to what extent social inhibition could explain individual differences in 
anger-induced emotional and physiological reactivity and recovery. Social inhibition 
was associated with heightened sympathetic cardiovascular activation throughout the 
experiment, but, in contrast to our hypothesis, was unrelated to emotional reactivity to 
anger recall. Most of our significant findings were related to the three distinct facets of 
social inhibition. Behavioral inhibition was associated with increased blood pressure 
reactivity, and overall increased sympathetic arousal in response to anger recall as 
assessed with pre-ejection period. Individuals with higher levels of interpersonal 
sensitivity reported an overall higher subjective anger experience throughout the 
experiment and displayed increased blood pressure reactivity to anger recall. Social 
withdrawal was only related to increased sympathetic reactivity as assessed with skin 
conductance.   
 
In accordance with the literature,32,33,36-38 the anger recall task was a successful 
manipulation that produced a significant emotional and physiological stress response. 
Previous studies reported that cynicism38 and alexithymia37 were unrelated to general 
anger levels and anger reactivity, while other personality constructs such as neuroticism 
and extraversion were related to respectively reduced and increased anger in response 
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to the recall task.36 Our results add to these findings by showing that the broad social 
inhibition trait was unrelated to changes in levels of subjective anger experience, which 
was in contrast with our hypothesis.11,15,22 Results suggested though that the more 
specific facets were important in predicting anger recall responses. The facet of 
interpersonal sensitivity was associated with an overall increased anger response, which 
is in line with previous findings.39 Interpersonal sensitive individuals fear negative social 
evaluation,11,12 and the anticipation of the social interaction that takes place during the 
experiment may have caused them to experience more negative emotional arousal. In 
addition, the anger eliciting interpersonal situation could have been a situation of 
potential rejection, and the recall of that event may have elicited more angry feelings in 
individuals with higher levels of interpersonal sensitivity.40  
 
With respect to physiological responses to anger, socially inhibited individuals displayed 
a chronically present heightened sympathetic cardiovascular arousal (pre-ejection 
period) during the anger recall task. Increased sympathetic cardiac drive (i.e. shortening 
of the pre-ejection period)18,19 is typically observed during anger recall, and our results 
suggest that it is related to increased levels of social inhibition. Additionally, increased 
sympathetic arousal and systolic blood pressure reactivity in response to induced anger 
was associated with higher levels of social inhibition, which is in accordance with our 
hypothesis. The persistent activation should be viewed in the context of continued 
environmental stress in socially inhibited individuals,15 and may be reflective of allostatic 
load on the autonomic nervous system resulting in development of physical and mental 
health problems.41 Socially inhibited individuals perceive the social world as threatening 
and use emotional suppression as an emotion regulation strategy to avoid rejection and 
negative reactions from others.11,12 This tendency of socially inhibited individuals to 
suppress emotions may explain the increased sympathetic activation in response to 
anger,3 and may potentially lead to vulnerability for cardiovascular related health risks.4,9  
 
The underlying facets of social inhibition contributed differently to the physiological 
reactivity differences in response to anger. Behavioral inhibition was associated with 
continuous heightened sympathetic cardiovascular arousal, behavioral inhibition and 
interpersonal sensitivity with increased blood pressure reactivity, and social withdrawal 
with increased sympathetic arousal (skin conductance). The speech task could have 
been particularly stressful for behaviorally inhibited individuals, as they experience 
difficulty in public speaking.11 The increased cardiovascular activity accompanying this 
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anxiety, may suggest that individuals with high levels of behavioral inhibition pay more 
attention to themselves instead of the environment (i.e., internal cognitive 
processing).42,43 For individuals with high levels of social withdrawal however, the task 
elicited electrodermal arousal, which may indicate emotion-focused processing.44 These 
results give support for the need to account for cardiac and electrodermal measures 
independently (e.g.,45,46), and the importance of investigating the underlying facets of 
social inhibition separately to understand which aspects of social inhibition contribute 
to health-related outcomes. 
 
In sum, our findings show that the expression of anger elicits a heightened blood 
pressure and sympathetic arousal response in socially inhibited individuals. This pattern 
in reactivity is associated with cardiovascular health risks,4,9 and might be explained by 
emotional dysregulation such as anger suppression.6,47 However, against our 
expectations, no associations were found with prolonged recovery after anger recall, 
even though inhibition of anger is associated with prolonged cardiovascular recovery 
curves.7 Possibly, the anger recall task forced socially inhibited individuals to, in some 
extent, express their anger during the task, therefore the consequences for delayed 
recovery were less evident. In real life however, when confronted with social interaction, 
the expression of emotions may be suppressed more by socially inhibited individuals, 
consequently causing prolonged cardiovascular recovery.7 Future research should 
therefore examine whether the consequences of anger suppression in real life settings 
(experience sampling methods) are associated with social inhibition. 
 
We found older age to be associated with sympathetic cardiovascular reactivity (SBP) 
and reduced parasympathetic activity (RMSSD), indicating a larger stress response in the 
older population. Even though older age is associated with more effective anger 
regulation24,27,28 and less expression of anger,25,26 our results suggest that the 
physiological arousal associated with anger expression may be stronger with increasing 
age. In accordance with previous research,29 our results showed that anger expression in 
men (but not in women) was related to a stronger physiological stress response. 
Additionally, while men in our sample experienced less anger after recovery, women 
reported an increase in anger. This may be related to the tendency of women to use 
more anger inhibition,5 therefore not dealing with their anger properly and it lingering 
on after stress.48,49 
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Limitations and implications 
The results of this study should be viewed in light of its limitations and strengths. We lost 
some physiological data due to equipment failure and unresolvable artifacts (ECG: 5.1%; 
ICG: 23.5%; cBP: 30.1%; electrodermal activity: 14.0%). Additionally, our sample was 
female-dominated (77.1%), and most participants were first-year psychology students 
(83.7%), suggesting that our results may not generalize to other populations. However, 
we also included an older adult population to examine age effects. A strength of this 
study is that both physiological and emotional responses to anger recall were assessed. 
The multiple regulatory subsystems that were investigated, gave us a more complete 
illustration of individual differences in physiological responses to anger. Whether our 
results were explained by the response to anger specifically, or to the stressfulness of the 
interpersonal context of the task remains unclear. It would therefore be important to 
develop a task that discriminates between anger induction and interpersonal stress. A 
virtual reality version of the task, in which there is only digital interaction, could help in 
this regard.  
 
As for recommendations for practice, individual differences in personality may affect the 
anger response, and these differences might be taken into account when choosing 
treatments. In particular, individual differences in the anger response that were 
associated to the underlying facets of social inhibition, most likely were due to 
emotional dysregulation of anger in an anger-provoking situation. Suppression, which is 
a preferred emotion regulation strategy in socially inhibited individuals,31 only decreases 
the outward signs of emotions, but not its physiological impact. Teaching socially 
inhibited individuals to down-regulate their emotions, may provide them with skills to 
better deal with anger (anger control) and therefore avoid the negative consequences of 
anger suppression.50  
 
Future research investigating anger in relation to social inhibition also needs to focus on 
effects in everyday life. Ambulatory physiological measures and experience sampling 
methods may help to gain insight in how often socially inhibited individuals feel angry, 
how often and how long they ruminate about this anger, and how this affects their 
physiological responses throughout the day. Additionally, because emotional 
expression via self-report is quite complex, facial expression analyses combined with 
physiological measures during an emotion induction task would give more insight in 
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whether individuals are actually suppressing their emotions and how this affects 
cardiovascular and autonomic responses.  
 
Conclusion 
The current study provides new information showing that individual differences in social 
inhibition may influence the effect of anger experiences on cardiovascular and 
autonomic stress responses. Our findings showed that high social inhibition was 
associated with continuous sympathetic arousal, especially among individuals with high 
behavioral inhibition. Behavioral inhibition and interpersonal sensitivity were also 
related to increased blood pressure reactivity in response to anger recall. Moreover, 
interpersonal sensitivity was associated with experiencing more anger, probably due to 
the interpersonal nature of the anger recall task. These physiological and emotional 
responses in the context of continued environmental stress may incur allostatic load on 
the physiological systems in socially inhibited individuals. Therefore, research needs to 
further examine the contribution of social inhibition and its facets to stress-related 
health risks. 
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ABSTRACT 
 
Background.  This study examined how different manifestations of social inhibition 
(behavioral inhibition, interpersonal sensitivity, social withdrawal) are related to 
automatic approach/avoidance behaviors in a social context.  
 
Methods.  A sample of 115 undergraduate students and 20 adults from the general 
population (Mage = 24.8 ± 11.4; 75% women) were assessed with the 15-item Social 
Inhibition Questionnaire (SIQ15). During a facial expression version of the Approach-
Avoidance Task (AAT), participants reacted to images of emotional facial expressions 
(angry, happy, and neutral) or to control images (neutral objects) in portrait or landscape 
formats by pulling a joystick towards themselves (approach) or pushing it away from 
themselves (avoidance).  
 
Results & Conclusions.  Individuals high in interpersonal sensitivity showed stronger 
approach tendencies for happy and neutral facial expressions compared to neutral 
objects, which may relate to their focus on gaining the approval of others. However, the 
superordinate social inhibition construct was not associated with approach/avoidance 
tendencies, which may indicate that the avoidance tendencies of socially inhibited 
individuals are not affected by the processing of threatening social stimuli at the implicit 
level of emotional processing.  
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INTRODUCTION 
 
Social inhibition is a broad and stable personality trait that is characterized by decreased 
conversational behaviors, increased social evaluative concerns, and avoidance of social 
interaction.1,2 Socially inhibited individuals perceive social situations as threatening 3 
because they anticipate criticism or rejection from others. As a consequence, social 
situations are either avoided,4 or endured with intense feelings of distress.5  
 
Avoidance behaviors prevent individuals to effectively process situations and the 
emotions related to those situations, and act as an important factor in the maintenance 
of mental disorders such as social anxiety.6 Additionally, the use of avoidance strategies 
in social situations, such as in medical consultations,7 may be harmful for an individual’s 
health. It is currently unknown whether social inhibition is manifested by threatening 
social interaction in particular, or by social interaction in general. In this study, we 
therefore aimed to gain insight in the implicit level of emotional processing of 
(threatening) social stimuli (i.e. facial expressions) relative to neutral stimuli in socially 
inhibited individuals, using an approach-avoidance-task (AAT).  
 
The AAT assesses behavioral avoidance tendencies caused by threat, by presenting 
pleasant and unpleasant stimuli, which have to be pushed away or pulled towards the 
participant. It has been previously demonstrated that pleasant stimuli are associated 
with muscle inflexion (approach), whereas unpleasant stimuli are associated with 
muscle extension (avoidance) 8. With respect to facial expressions, avoidance tendencies 
are usually related to unpleasant facial expressions such as angry faces,9 because 
expressing anger implies potential social threat.10 On the other hand, smiling faces 
indicate good social intentions and thus larger approach tendencies.11  
 
These approach and avoidance responses to facial expressions could be modulated by 
individual differences in social inhibition. Heuer, Rinck, Becker 12 observed avoidance 
tendencies in response to angry facial expressions in highly socially anxious individuals, 
but not in the non-anxious control group. Highly socially anxious individuals may also 
display avoidance tendencies for smiling faces.12 Smiling individuals may initiate social 
interaction, which is what socially inhibited individuals try to avoid,6 and higher levels of 
social inhibition may therefore be related to avoidance of happy facial expressions as 
well.  
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It is yet unknown how the different manifestations of social inhibition are related to 
automatic avoidance tendencies in relation to facial expressions. The global social 
inhibition trait is identified by three related lower-order facets, i.e., behavioral inhibition 
(e.g., decreased conversational behaviors), interpersonal sensitivity (e.g., fear of negative 
evaluation) and social withdrawal (e.g., avoiding social interaction).2 Behaviorally 
inhibited individuals have difficulty to initiate contact,1 thus this facet may be especially 
related to an avoidance of happy facial expressions. Individuals with high levels of 
interpersonal sensitivity are concerned with negative evaluations by others,1 so an 
increased avoidance bias for angry faces seems likely. Lastly, the social withdrawal facet 
is associated with avoiding social interaction altogether, and therefore may show 
associations with avoidance biases for both angry and happy facial expressions.  
 
The aim of the current study was to investigate implicit approach and avoidance 
tendencies for facial expressions at different levels of social inhibition, while controlling 
for the effects of age and sex. Increasing age is associated with more adaptive emotion 
regulation,13 and men are more likely to have difficulty distinguishing one emotion from 
another (e.g.,14). Hence, older adults and men may show less difference in response 
times for the presented stimuli of the AAT. First, we investigated whether socially 
inhibited individuals showed stronger avoidance of facial expressions. Next, we 
examined whether the valence of facial expressions influences avoidance tendencies in 
socially inhibited individuals. We hypothesized that angry facial expressions in 
particular, but also happy facial expressions, are associated with avoidance tendencies 
(reflected by faster pushing than pulling in the AAT) in socially inhibited individuals, just 
like they were in highly socially anxious individuals.12 As mentioned before, we expected 
behavioral inhibition to be particularly associated with avoidance of happy facial 
expressions, interpersonal sensitivity with avoidance of angry facial expressions, and 
social withdrawal with avoidance of both facial expressions. 
 

METHODS 
 
Participants and procedure 
Participants were 144 undergraduate Psychology students from Tilburg University in the 
Netherlands who received course credit for participation, and 29 adults from the general 
population who were paid a small monetary reward for their participation. To recruit 
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participants from the general population, we sent out 1200 flyers to households in 
Tilburg, explaining the purpose of the study and asking people to participate. 
Respondents sent an e-mail to demonstrate their interest in the study. Participants 
above the age of 35 were eligible to participate in the study. Eleven participants dropped 
out of the study prematurely, and three participants did not agree with the informed 
consent form and decided not to participate. The final sample thus consisted of 159 
participants (Mage = 25.9 ± 12.8; 76% women). All participants signed an informed consent 
form and the institutional ethics review board (EC-2016.26a) approved the study. 
 
After completion of the online questionnaire, participants were invited to the Behavioral 
Physiology lab (GO-Lab, Tilburg University), where they performed the Approach 
Avoidance Task (AAT) in a soundproof and climate-controlled room. The experiment was 
the first of several experiments in which this sample participated. The other experiments 
are described elsewhere and were not relevant for the current paper. Once the 
questionnaires and the experiment were completed, participants were fully debriefed 
and thanked for their participation. 

 
Measures and Materials 
Demographics  
Age, sex, and marital status (partner yes/no) were obtained from self-report 
questionnaires filled out at home.  
 
Social inhibition 
The 15-item Social Inhibition Questionnaire (SIQ15)1,2 was used to assess social 
inhibition and its three underlying facets. Behavioral inhibition (BI) refers to difficulties 
to initiate conversation topics and to get the conversation going (e.g., “I have difficulty 
talking to other people), interpersonal sensitivity (IS) to pervasive social-evaluative 
concerns (e.g., “I often worry that others may disapprove of me”), and social withdrawal 
(SW) to avoiding engagement in intense social or emotional situations (e.g., “I avoid 
getting close to other people”). Items were rated on a 4-item Likert scale ranging from 
false (0) to true (3), and each facet was represented by a subscale of five items. 
Cronbach’s alpha in the current study yielded 0.93 for the total score, 0.95 for behavioral 
inhibition, 0.90 for interpersonal sensitivity, and 0.87 for social withdrawal. 
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Approach Avoidance Task (AAT) 
The AAT was adapted from the task used by Wiers, Rinck, Dictus, van den Wildenberg 15 
and programmed in Inquisit software (Millisecond Software, Seattle, WA). We used a 
facial expression version of the AAT with four categories of stimuli: angry expressions, 
happy expressions, neutral expressions, from the Radboud Faces Database16, and 
neutral object stimuli from the BOSS database.17 A joystick (Logitech, Extreme 3D Pro) 
was used to pull (picture got bigger; approach) or push (picture got smaller; avoidance) 
the images, to respectively generate the sensation of approach or avoidance. Each 
category consisted of ten pictures, which were shown in both portrait and landscape 
format. Participants were instructed (verbally and written) to push the joystick as fast as 
possible when they saw a picture in portrait format and to pull the joystick when they 
saw the picture in landscape format, irrespective of the emotional expression. The 
assignments for format movement were counterbalanced, so that half of the 
participants (n = 69) pulled pictures that came in landscape and pushed pictures that 
came in portrait, while the other half (n = 66) pushed landscape pictures and pulled 
portrait pictures. The images were presented in quasi-random order, such that a 
maximum of three images of one category or three images of the same format were 
displayed in a row. All stimuli were shown twice: once in portrait and once in landscape 
format. Reaction time (RT) was defined as the time from stimulus onset to when the 
joystick reached its maximal deflection. Before the experimental condition was shown, 
ten practice trials were presented with a neutral gray rectangle in either portrait or 
landscape format.  
 
Median response times (RTs) were calculated for each participant per category (facial 
expressions, and neutral object), and for each facial expression separately (anger, happy, 
and neutral). AAT difference scores were calculated by subtracting the median pull RT 
from the median push RT. Positive scores were considered as an approach bias and 
negative scores were considered as an avoidance bias.  

 
Data Analysis 
First, mean error rates and response rates per participant were calculated. Measured 
with a boxplot, participants with outlier mean error rates (n = 10) and response rates (n 
= 14) were discarded (e.g.,15). If an error was made, values were treated as missing. In 
addition, the 1% fastest and 1% slowest response times (RTs) were removed.  
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Second, to examine whether implicit avoidance tendencies were larger for facial 
expressions compared to neutral object stimuli as a function of individual differences in 
social inhibition, we performed repeated measures ANCOVAs. The AAT differences 
scores of the stimuli were the dependent variables, and the continuous total score of 
social inhibition was entered as a covariate, while the categorical variables sex and age 
group (young adults vs. general population) were entered as factors. There were several 
planned comparisons that related to our hypotheses: we expected angry and happy 
facial expressions to elicit avoidance tendencies compared to neutral object stimuli. 
Therefore, we examined these contrasts for each repeated measures ANCOVA. The same 
analyses were performed for the underlying facets of social inhibition. 
 
A priori power analysis indicated that for performing a repeated measures ANCOVA while 
expecting a medium effect size (f=0.25; 95% power, and an alpha of 0.05, 4 repeated 
measures, correlation of 0.50) we would need 105 participants. We used IBM SPSS 
Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp (2013) for all analyses.  

 

RESULTS 
 
Descriptive Statistics 
The analyzed sample comprised of 135 participants (Mage = 24.8 ± 11.4; 75% women). 
Demographic characteristics of the sample and response times are presented in Table 
1. Participants had an average of 16.09 (SD = 9.61) on the total social inhibition score of 
the SIQ15. On average, participants responded faster to pulling than pushing angry facial 
expressions (Mdifference = 23 ms; t (133), p = 0.002), happy facial expressions (Mdifference = 39 
ms; t (134), p < 0.001); neutral facial expressions (Mdifference = 20 ms; t (134), p = 0.007), and 
neutral objects (Mdifference = 25 ms; t (134), p = 0.010). 
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Table 1..  Descriptive statistics for demographic variables, and median reaction times for the total 
sample.  

Note. SD = standard deviation; msec= milliseconds.  

 

Approach avoidance effect 
Facial expressions vs. objects 
We observed no main within-subjects effect of stimuli (facial expressions vs. objects) on 
AAT difference scores in our sample (F (1, 133) = 0.01, p = 0.936, partial η2 < 0.001). 
Additionally, our results showed that no approach or avoidance bias differences were 
observed for facial expressions relative to object stimuli in association with social 
inhibition (Table 2). Nor were any significant differences observed for behavioral 
inhibition or social withdrawal (Table 2). However, results revealed significant 
differences related to interpersonal sensitivity (F (1, 130) = 5.57, p = 0.020, partial η2 = 
0.041), with stronger approach tendencies for facial expressions relative to neutral 
objects. The covariates age and sex were not significantly associated with these effects.  
 
Repeated measures ANCOVA revealed no significant within-subjects effect of the stimuli 
(anger, happy, and neutral (separately) vs. object) on AAT difference scores either (F (3, 
399) = 1.41, p = 0.239, partial η2 = 0.011). Also, no significant within-subjects effects of the 
four stimuli on differences in avoidance or approach bias were observed for the total 
social inhibition score (F (3, 390) = 1.06, p = 0.279, partial η2 = 0.008), nor were any 

 Total group N = 135 

Age mean (SD) 24.8 (11.4) 

Sex (Female) 101 (74.8%) 

Marital status (Partner) 42 (31.1%) 

Total social inhibition score  mean (SD) 16.09 (9.61) 

Behavioral inhibition score  mean (SD) 4.98 (4.10) 

Interpersonal sensitivity score  mean (SD) 6.19 (3.88) 

Social withdrawal score  mean (SD) 4.93 (3.48) 

Anger facial expression difference score in msec mean (SD) 23.04 (82.71) 

Happy facial expression difference score in msec mean (SD) 39.05 (93.95) 

Neutral facial expression difference score in msec mean (SD) 19.90 (84.23) 

Neutral objects difference score in msec mean (SD) 24.54 (108.50) 
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significant effects observed for age and sex. Facet analyses showed similar results for 
behavioral inhibition (F (3, 390) = 0.39, p = 0.760, partial η2 = .003), and social withdrawal 
(F (3, 390) = 0.26, p = 0.855, partial η2 = 0.002). However, repeated measures ANCOVA 
revealed a significant within-subjects effect of interpersonal sensitivity (F (3, 396) = 2.81, 
p = 0.039, partial η2 = 0.021).  
 
 
 
Table 2. Results from the adjusted RM-ANCOVAs of facial expressions vs. objects (N = 134) 

  F (df) p η2 
Facial expressions vs. objects 

A SIQ15 total 2.18 (1, 130) 0.143 0.016 

B Behavioral Inhibition 0.48 (1, 130) 0.488 0.004 
 Interpersonal Sensitivity 5.57 (1, 130) 0.020 0.041 
 Social Withdrawal 0.51 (1, 130) 0.478 0.004 

Angry vs. objects 
A SIQ15 total 1.60 (1, 130) 0.208 0.012 

B Behavioral Inhibition 0.48 (1, 130) 0.492 0.004 
 Interpersonal Sensitivity 3.47 (1, 130) 0.065 0.026 
 Social Withdrawal 0.44 (1, 130) 0.507 0.003 

Happy vs. objects 
A SIQ15 total 1.92 (1, 130) 0.168 0.015 

B Behavioral Inhibition 0.94 (1, 130) 0.334 0.007 
 Interpersonal Sensitivity 5.03 (1, 130) 0.027 0.037 
 Social Withdrawal 0.07 (1, 130) 0.797 0.001 

Neutral vs. objects 
A SIQ15 total 2.17 (1, 130) 0.143 0.016 

B Behavioral Inhibition 0.28 (1, 130) 0.598 0.002 
 Interpersonal Sensitivity 6.32 (1, 130) 0.013 0.046 
 Social Withdrawal 0.55 (1, 130) 0.458 0.004 

Note. All analyses were corrected for sex and age group. The size of partial η2  can be interpreted as 
small (0.01), medium (0.06), and large (0.14).18 Bold values are statistically significant (p < 0.05). 

 
 
Angry faces vs. neutral objects 
Examining contrast analyses, our results showed that no significant differences in 
approach or avoidance bias were observed between angry facial expressions and 
objects for total social inhibition, or the underlying facets (see Table 2).  
Happy faces vs. neutral objects 
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With respect to approach and avoidance differences between happy facial expressions 
and objects, no significant effects were found for social inhibition, behavioral inhibition 
or social withdrawal. Higher interpersonal sensitivity levels, however, were associated 
with a larger approach bias towards happy facial expressions relative to neutral object 
stimuli (see Table 2).  
 
Neutral faces vs. neutral objects 
Contrast analyses revealed no significant effects for differences in approach and 
avoidance tendencies between neutral facial expressions and objects related to social 
inhibition, nor for behavioral inhibition or social withdrawal (see Table 2). Interpersonal 
sensitivity was significantly associated with the difference in approach bias between 
neutral facial expressions and objects (Table 2), with higher levels of interpersonal 
sensitivity showing larger approach bias towards neutral facial expressions, while for 
lower levels of interpersonal sensitivity the opposite was found (see Figure 1). 
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Figure 1. Mean and Standard Error of Mean (SEM) of difference scores of the AAT per stimulus group 
for high vs. low interpersonal sensitivity (IS). Higher levels of interpersonal sensitivity were associated 
with a larger approach bias towards happy and neutral facial expressions, as compared with object 
stimuli. *p < 0.05. 
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DISCUSSION 
 
The current study investigated automatic avoidance tendencies for facial expressions 
associated with different manifestations of social inhibition. The results showed that 
higher levels of interpersonal sensitivity were associated with larger approach biases 
towards facial expressions relative to neutral stimuli, and that this effect was driven by 
response differences for happy and neutral facial expressions. There were no individual 
differences in implicit approach or avoidance tendencies towards facial expressions as 
a function of global social inhibition, behavioral inhibition, and social withdrawal.  
 
Our findings were not in accordance with our hypothesis that higher levels of 
interpersonal sensitivity would be associated with increased avoidance bias for facial 
expressions. Some theories argue that when we are faced with a challenge, the initial 
response may not be to immediately avoid the situation, but to approach the challenges 
and overcome obstacles (e.g.,19). Although this theory is mostly related to angry facial 
expressions in people with high levels of reactive aggression,20 this idea may help explain 
our findings. Facial expressions could logically pose as a potential threat for 
interpersonal sensitive individuals given their worry and fear of being rejected.2 
However, the images used could not have been as threatening as a real-life situation, 
and therefore interpersonal sensitive individuals were able to challenge their fear 
resulting in a drive to pull the images faster towards them. 
 
On the other hand, the approach bias towards happy and neutral faces may indicate that 
individuals high in interpersonal sensitivity are focused on receiving positive feedback. 
Happy faces communicate an invitation to cooperate21 and previous studies have 
demonstrated that happiness activates approach tendencies.11 Thus instead of being 
interpreted as a threat of social interaction or rejection, interpersonal sensitive 
individuals may automatically process happy (and neutral) facial expressions as a way 
of approval of others which also could explain their larger approach tendencies. 
 
The absence of significant differences for behavioral inhibition and social withdrawal 
facets, as well as the broad social inhibition trait, suggests that there may be no 
individual differences in automatic processing of facial expressions related to social 
inhibition. In a sample of highly socially anxious individuals, Heuer, Rinck, and Becker12 
found avoidance tendencies to happy and angry faces in highly socially anxious 
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individuals but not in the non-anxious control group. Given that socially anxious 
individuals are more likely to be socially inhibited,22 our hypothesis was that we would 
find the same effects. However, our findings led us to speculate that deviance in 
automatic processing of threatening stimuli may happen at the clinical level (i.e., social 
anxiety disorder), but not yet at the (subclinical) personality trait level (i.e., high social 
inhibition). We might also argue that the images used were not threatening enough for 
socially inhibited individuals, suggesting that the avoidance tendencies of socially 
inhibited individuals2 are limited to real interpersonal settings.  
 
Alternatively, the rejection of our hypotheses may be explained by the design of the AAT. 
We instructed the participants to react to the format of the images (portrait or 
landscape) with a push or pull movement (e.g.,15), irrespective of the content, which can 
be referred to as an ‘irrelevant feature’ task.23 The difference scores of the picture 
categories in such a task are thought to display relatively automatic responses. Though 
this method has shown to yield a significant effect on approach-avoidance behaviors, it 
has not always shown significant differences between stimuli.24 In other tasks, where the 
stimuli have to be explicitly categorized (e.g., push for angry facial expression, pull for 
happy facial expression)9,25, approach-avoidance tendencies are detected more 
reliably.24 Some studies found approach-avoidance effects for the explicit AAT, but not 
for the implicit AAT,24,25 which may suggest that full attention towards the affective image 
is required to elicit an influence on approach or avoidance tendencies. Whether this also 
holds for social inhibition remains to be investigated. 
  
Limitations and implications 
The results of this study should be viewed in light of its limitations and strengths. Our 
sample was female-dominated (75%), and most participants were undergraduate 
psychology students (84%), suggesting that our results may not generalize to other 
populations. Additionally, we only examined the implicit AAT and not the explicit AAT, 
so we are unable to draw any conclusions on other motives of approach-avoidance 
behaviors.  
 
A strength of this study is the relatively large sample size, which is larger than most other 
studies investigating approach-avoidance behaviors (e.g.,9,12,25). Another strength was 
the use of the zooming feature in the AAT as programmed in Inquisit, which explicitly 
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reinforces the interpretations of the respective coming closer and going away 
movements. 
 
Socially inhibited individuals tend to avoid social situations,4 which is considered a risk 
for the development of anxiety disorders6 and may lead to unsafe situations if it involves 
for example medical consultations.7 Current findings indicate that these avoidance 
tendencies seem unaffected by processing threatening social stimuli at the implicit level 
of emotional processing. Future research is therefore encouraged to investigate at which 
level of emotional processing these behaviors happen, to understand when and how to 
intervene on these avoidance tendencies. 

   
Conclusions 
The global social inhibition trait and its components behavioral inhibition and social 
withdrawal did not affect automatic emotional processing as assessed with the implicit 
AAT. However, higher levels of interpersonal sensitivity were associated with an 
approach bias towards happy and neutral facial expressions relative to neutral object 
stimuli. These results may be explained by the drive of interpersonal sensitive individuals 
to challenge their fear (social interaction), or by their need for approval, which resulted 
in pulling the images faster towards them.  
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ABSTRACT 
 
Background. Not much is known about individual differences in the employment of 
situation selection and modification as early emotion regulation strategies. The current 
study aimed to fill this gap in knowledge by identifying patterns of situation selection 
and modification using a person-centered approach, and to examine the extent to 
which the trait social inhibition is associated with these patterns of situation-targeted 
emotion regulation. 
 
Methods. The sample comprised 159 participants (Mage = 25.9, SD = 12.9; 76% women), 
who completed questionnaires on situation selection and modification, and the 15-item 
social inhibition questionnaire (SIQ15). A three-step latent profile analysis (LPA) was 
performed to identify the subgroups of individuals among situation avoidance and 
approach, and multiple modification behaviors. We then examined the association of 
social inhibition and facets with the latent class posteriors. 
 
Results. LPA revealed the presence of five profiles: Approach-moderate modification, 
Avoidant-self-control, Self-control, Avoidant-socially sensitive, and Interactive 
approach. Social inhibition and its facets were significantly associated with a higher 
odds of belonging to profiles characterized by avoidance selection and modification. 
Interpersonal sensitivity was additionally associated with the Approach-moderate 
modification profile, which may illustrate that interpersonal sensitive individuals are 
motivated to approach, but use avoidance behaviors to prevent confrontation. Social 
withdrawal was also associated with avoidance behaviors and behavioral self-control, 
which may be the least adaptive profile. 
 
Conclusions. Socially inhibited individuals particularly rely on avoidance selection and 
modification behaviors, which may be considered maladaptive emotion regulation. 
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INTRODUCTION 
 
We routinely make choices to approach or avoid situations based on how we think those 
situations will make us feel. In general, people will choose to approach situations that 
they evaluate as beneficial, and behave in such a way that they will feel as much at ease 
as possible in that situation. Situation selection and situation modification are described 
in emotion regulation models,1-3 yet they are not often considered as a research topic.4 
In addition, there is a paucity of knowledge on individual differences in the employment 
of these situation regulation strategies.  
 
In the process model of emotion regulation by Gross1,5, situation selection is described 
as choosing situations that makes it more (or less) likely that one will experience 
desirable (or undesirable) emotions. It involves selecting situations that might improve 
one’s mood, but also avoiding situations that might increase negative mood.6-9 For 
example, arranging to meet with a friend for dinner after a difficult day at work to help 
put you in a better mood. Situation modification refers to behaviors that modify the 
aspects of a situation to influence which emotions will or will not occur.1 For instance, a 
person may start making jokes in an effort to feel less uncomfortable in the situation 
he/she is in. Research on emotion regulation derived from the process model has 
primarily focused on the frequency and success with which later emotional processes 
are used (e.g., cognitive reappraisal and expressive suppression; see4), but emotion 
regulation research on early processes is relatively scarce. Some experimental studies 
have confirmed the effectiveness of situation selection in downregulating negative 
emotions,8,10 especially in individuals who have difficulty regulating their emotions 
otherwise.9 Other experimental studies showed that older age is associated with using 
more situation selection and modification to decrease negative emotions.6,7  
 
Emotion regulation is bound to situational demands, and an individual’s appraisal of 
those demands, and mostly occurs within a social context.11 It is therefore not surprising 
that some individuals may engage in maladaptive emotion regulation due to the anxiety 
they experience in social situations 12. Social inhibition is a personality trait that 
describes individuals who experience difficulties in making contact with others 
(behavioral inhibition), are afraid of negative responses from others (interpersonal 
sensitivity), and tend to avoid social situations (social withdrawal).13 Social inhibition 
may be related to maladaptive situation regulation, because of their unease in social 
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situations.14,15 Socially inhibited individuals may employ situation avoidance when 
social interaction is expected, or use safety behaviors (i.e., situation modifiers) such as 
looking away, or staying in the background,16 to decrease the level of threat and anxiety 
in a social situation. These behaviors are common in anxiety disorders and are involved 
in the development and maintenance of these disorders.17,18 The current study will help 
to gain insight in the extent to which social inhibition is associated with situation 
selection and the employment of modification behaviors.  
 
Research on emotion regulation is predominantly variable-centered, meaning that it 
examines how emotion regulation variables relate to each other or contribute to a 
specific outcome.19 This assumes that samples are homogeneous, and does not capture 
the individual differences in the breadth of the situation selection and modif ication 
behavior repertoire. Person-centered analysis examines profiles of variables within a 
person and patterns of these profiles within populations.19 Research on emotion 
regulation processes has started to implement person-centered approaches, primarily 
to identify distinct groups differentiated by the frequency of employment of a range of 
emotion regulation strategies.20-22 Profiles of later regulation processes are relatively 
well-identified, but profiles of situation-targeted emotion regulation strategies and 
behaviors, such as situation selection and modification, thus far have not been 
investigated. Situation selection and modification share underlying conceptual 
entities,1,23 but it is unknown if distinct profiles across these entities exist, and how these 
profiles may relate to personality traits such as social inhibition.  
 
The current study therefore first aimed to identify patterns of situation selection and 
situation modification, using a person-centered approach. Second, we examined how 
social inhibition is related to these profiles. Given the multi-faceted nature of social 
inhibition,13 and because prior research on social inhibition and emotion regulation 
revealed important differences between facets of social inhibition,24 we also examined 
how the underlying manifestations (behavioral inhibition (e.g., difficulty talking to other 
people), interpersonal sensitivity (e.g., social-evaluative concerns), and social 
withdrawal (e.g., avoidance of social interaction)) of social inhibition are related to the 
situation regulation profiles. 
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METHODS 
 
Participants and procedure 
The sample consisted of 159 participants, of whom 131 undergraduate Psychology 
students of Tilburg University in the Netherlands and 28 adults from the general Dutch 
population. The undergraduate students received course credit for participation, and 
adults from the general population were paid a small monetary reward for their 
participation. All participants signed an informed consent form and the study was 
approved by the institutional ethics review board (EC-2016.26a). 
 
A psychological survey including assessment of social inhibition, and demographics 
(partner status, age, sex) was sent out via e-mail. After completion, participants were 
invited for participation in the Behavioral Physiology Lab (GO-Lab) at Tilburg University, 
where they performed several tasks that are described elsewhere,25,26 and are not 
relevant for the current study. The participants filled out questionnaires about situation 
selection and modification between cognitive experimental tasks. After the first 
experimental task (which was not arousing), participants were given a short resting 
period, thereby limiting its affect on the questions about situation selection and 
modification. After participation, participants were thanked and debriefed. 

   
Situation selection 
To assess the extent to which participants select situations in order to regulate their 
emotional experiences, we used the six statements designed by Webb et al.9: 1) I select 
activities that help me to feel good, 2) If a situation makes me feel good, then I try to stick 
around, 3) I gravitate towards people that put me in a good mood, 4) I keep doing 
something if it seems to be improving my mood, 5) I shy away from situations that might 
upset me, and 6) I steer clear of people who put me in a bad mood. Questions 1 – 4 assess 
approach to positive situations, whereas questions 5 and 6 assess avoidance to negative 
situations. Because we wanted the approach and avoidance questions to be equally 
distributed in this questionnaire, we added three questions which were based on the 
questions above but aimed at avoidance instead of approach: 7) If I know a situation will 
be uncomfortable or annoying, I tend to avoid it, 8) If I find myself in an uncomfortable 
situation, I try to get out of it as quickly as I can, and 9) I tend to avoid situations that have 
a negative impact on my mood; and one approach question: 10) I am attracted to 
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activities that put me in a good mood. The participants rated each statement on a 5-
point scale from not at all (1) to very much like me (5). 
 
Principal components analysis (varimax rotation) was used to investigate the structure 
of the assessment of situation selection. Factor analysis of the ten situation selection 
items yielded two dominant factors, reflecting avoidance of negative situations (factor 
loadings between 0.67 - 0.81) and approach of positive situations (factor loadings 
between 0.57 - 0.74) tendencies (Table 1). The correlations between the sum scores of 
avoidance and approach was r = 0.19. Cronbach’s α values showed that the avoidance 
(0.79) and approach (0.71) factors were internally consistent. 

 

 
Table 1.  Selected items of avoidance and approach situation selection. 

Selected items (N = 159) 
Factor Analysis of 

Items 
Item-Total 

Correlationsa 

 I II  

Avoidance selection items (α = 0.79)     

 If I know a situation will be uncomfortable or 
annoying, I tend to avoid it 

0.81 0.06 0.66 

 I tend to avoid situations that have a negative 
impact on my mood 

0.77 0.15 0.63 

 I shy away from situations that might upset me 0.73 0.05 0.57 

 If I find myself in an uncomfortable situation, I try 
to get out of it as quickly as possible 

0.70 -0.05 0.52 

 I steer clear of people who put me in a bad mood 0.67 0.13 0.51 

  
Approach selection items (α = 0.71)  

   

 I am attracted to activities that put me in a good 
mood 

0.19 0.74 0.56 

 I gravitate towards people that put me in a good 
mood 

0.13 0.69 0.48 

 I keep doing something if it seems to be improving 
my mood 

0.04 0.69 0.47 

 If a situation makes me feel good, then I try to stick 
around 

0.12 0.68 0.48 

 I select activities that help me to feel good -0.14 0.57 0.34 

Note. aCorrected item-total correlations; bFactor analysis of sum scores of the different scales. Factor 
loadings ≥ 0.50 are presented in boldface.  
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Situation modification 
Participants were asked to rate on a scale from 1 (not at all like me) to 5 (very much like 
me) whether they would engage in specific safety behaviors (i.e., actions taken to 
prevent, escape from, or reduce the severity of a perceived threat) while being in an 
awkward social situation, to assess behaviors of situation modification. Seventeen 
safety behaviors were adapted from research in anxiety disorders,16,18,27,28 and an 
overview of these behaviors is displayed in Figure 1. Each item is considered an 
individual behavior, and belongs to one of the following (self-conceptualized) 
overarching containers: ‘avoidance behaviors’ (e.g., avoid looking at others), ‘active 
control behaviors’ (e.g., making jokes), or ‘self-control behaviors’ (e.g., calm breathing). 
 
Social Inhibition 
Social inhibition was assessed with the 15-item Social Inhibition Questionnaire 
(SIQ15),13,29 which assesses the broad social inhibition personality trait and its three 
underlying facets. Behavioral inhibition refers to difficulties to initiate conversation 
topics and to get the conversation going (e.g., “I have difficulty talking to other people), 
interpersonal sensitivity to pervasive social-evaluative concerns (e.g., “I often worry that 
others may disapprove of me”), and social withdrawal to avoiding engagement in 
intense social or emotional situations (e.g., “I avoid getting close to other people”). Items 
were rated on a 4-point Likert scale ranging from false (0) to true (3), and each facet was 
represented by a subscale of five items. Cronbach’s alpha in the current study yielded 
0.93 for the total score, 0.94 for behavioral inhibition, 0.90 for interpersonal sensitivity, 
and 0.86 for social withdrawal, which is very comparable to the original validation study. 
 
Data analysis 
A three-step latent profile analysis (LPA) was performed in Latent Gold 5.1.30 Latent 
profile analysis is a form of finite mixture modeling (ML-based) used to identify the 
potential unobserved subgroups of individuals (or classes) among the set of indicators.31 
We added the situation avoidance and approach scales, as well as all modification 
behaviors to the model. In the first step, a latent profile model was built by estimating 
models with an increasing number of classes, i.e. profiles (1-8). The Bayesian information 
criterion (BIC), and the Akaike information criterion 3 (AIC3, ideal for categorical 
variables) were used to choose the most parsimonious and best fitting model;32 for both 
holds that lower values indicate the better fit. It is important to point out that LPA takes 
classification inaccuracy into account, and hence every individual has a probability of 

8

SOCIAL INHIBITION AND SITUATION SELECTION AND MODIFICATION | 181

140679 Stefanie Duijndam BNW.indd   181140679 Stefanie Duijndam BNW.indd   181 05-02-20   10:4705-02-20   10:47



 

belonging to each identified profile. When an additional latent profile had little 
substantive meaning, we used content considerations to decide between models.33  
 
In the second step, posteriors were exported for the best fitting model, i.e., profile 
membership probabilities and corresponding class assignments, were added to the 
data file. Each participant received a likelihood of belonging score for each profile, 
ranging from 0.00 to 1.00. 
 
In the third step, the association of social inhibition and facets with the latent class 
posteriors was examined. This was achieved by using a multinomial logit model in Latent 
GOLD 5.1, taking into account the estimated classification errors that were estimated in 
the second step.34 Wald statistic was used as a test of significance, and we also 
performed post-hoc Wald-tests to determine which specific subgroup difference 
induced the main significant predictor effect. All possible paired class comparisons were 
tested post-hoc (i.e., subgroup 1 vs. subgroup 2, subgroup 1 vs. subgroup 3, etc.), and we 
adhere to a significance level of p < 0.05. In Latent Gold 5.1, the output was described in 
log odds, but for interpretation purposes, we transformed all log odds values to odds 
(95%CI), as displayed in the results. 

 

RESULTS 
 
Sample characteristics 
Table 2 shows the sample characteristics. The study comprised 131 undergraduate 
students and 28 adults from the general population (total N = 159). The majority of the 
sample (i.e., 76%) was female, and the mean age was 25.9 ± 12.9 years. Participants had 
an average score of 15.7 (SD = 9.5, range = 0 – 45) on social inhibition, 4.8 (SD = 4.0, range 
= 0 – 15) on behavioral inhibition, 6.0 (SD = 3.9, range = 0 – 15) on interpersonal sensitivity, 
and 4.8 (SD = 3.4, range = 0 – 15) on social withdrawal (Table 2).  
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Table 2.  Sample characteristics (N = 159).  

 N % 

Age (years ± SD) 25.9 (12.9) - 

Women 120 75.5 

Social inhibition (mean ± SD) 15.7 (9.5) - 

Behavioral inhibition (mean ± SD) 4.8 (4.0) - 

Interpersonal sensitivity (mean ± SD) 6.0 (3.9) - 

Social withdrawal (mean ± SD) 4.8 (3.4) - 

 
 
Latent profiles in situation selection and modification 
A Latent profile analysis explored the presence of latent profiles in the situation selection 
and modification behavior repertoire. Table 3 reports the fit statistics of the 
subsequently fitted models. Results showed a two-cluster model fit the data best 
according to the BIC and a five-cluster model according to the AIC3. Because the AIC3 is 
performing best with categorical variables i.e., modification behavior variables; 32, and 
the additional profiles were informative, we chose the model with five latent profiles (in 
bold) as the best fit to the data. Figure 1 visualizes the five profiles and the scores on 
situation selection preferences and modification behaviors as percentages of the 
maximum scale/item score. As visualized in Figure 1, the largest profile (Profile I, 
Approach – Moderate modification, 49%, n = 78) comprised individuals with a high 
tendency to seek out positive situations. Modification behaviors were for the most part 
somewhat to moderately used, except for avoiding the situation by looking at your 
phone, or focusing on food, and actively coping by showing interest in others, and trying 
to make a good impression, which were more likely used within this profile. Profile II 
(Avoidant self-control, 27%, n = 42) was characterized by individuals who reported 
avoidance behaviors and self-control behaviors to be for the most part applicable to 
them when trying to modify situations. Moreover, these individuals agreed for the most 
part with that they tend to seek out situations that feel positive, and tend to avoid 
situations that bring more negativity. The third profile (III: Self-control; 9%, n = 15), 
reported relatively higher use of self-control behaviors to modify the situation, and fewer 
use of avoidance behaviors. Situation selection was midscale for both avoidance and 
approach tendencies. Profile IV (Avoidant – socially sensitive; 8%, n = 13) summarized 
individuals who scored high on negative situation avoidance and were very focused on 
seeking out positive situations. With respect to the modification behaviors, these  
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Figure 1. Graphical Display of percentages of mean item scores by Profile.  
Note.  This figure visualizes the five profiles (I = Approach-moderate modification; II = Avoidant self-
control; III = Self-control; IV = Avoidant – socially sensitive; V = Interactive approach) and the scores on 
situation selection preferences and modification behaviors as percentages of the maximum scale/item 
score. 
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individuals reported to use almost all avoidance behaviors, while trying to leave a 
normal impression. Individuals most characterized by Profile V comprised 7% of the 
sample (Interactive approach, n = 11), and were characterized by low negative situation 
avoidance combined with high positive situation approach. This group was further 
characterized by low avoidance behaviors to modify a situation, i.e., they indicated not 
to avoid looking at others, not to look away and not to stay in the background. In 
addition, they showed low self-control efforts (i.e., sentence practicing, thought control), 
and high interaction behaviors (i.e., talking about self, expressing interest in others and 
making jokes).  
 

Table 3. Model fit evaluation information. 

Statistics 

Model LL BIC (LL) AIC3(LL) Npar Class error 
1-cluster -4516.34 9392.56 9245.67 71 .00 
2-cluster -4381.32 9234.05 9041.65 93 .05 
3-cluster -4333.40 9249.72 9011.80 115 .04 
4-cluster -4296.47 9287.38 9003.94 137 .05 

5-cluster -4257.09 9320.14 8991.18 159 .04 
6-cluster -4227.66 9372.79 8998.32 181 .05 
7-cluster -4190.32 9409.62 8989.63 203 .05 
8-cluster -4170.49 9481.48 9015.98 225 .06 

Note.  The chosen model is presented in bold. Fit was evaluated evaluating the AIC3 and content of 
the Profiles as described in the Methods section. LL = log likelihood; Npar = number of estimated 
parameters. 
 
 
Association with social inhibition trait 
The social inhibition total score was then associated with the posterior scores for each 
cluster, which contain the likelihood score of belonging to a certain class. Social 
inhibition was significantly associated with a higher odds of belonging to the Avoidant 
self-control (II) and Avoidant – socially sensitive (IV) profiles, and smaller chance of 
belonging to the Interactive approach profile (V), the Self-control profile (III), and the 
Approach-moderate modification (I) profile (see Figure 2, Table 4).  
 
All facets were significantly associated with the behavioral profiles of situation selection 
and modification (Table 4). Higher scores on the behavioral inhibition facet of social 
inhibition were associated with a higher odds of belonging to the Avoidant self-control 
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profile and a lower odds of belonging to the Approach-moderate modification profile. 
This difference was significant (Wald = 12.6, p < 0.001). Behaviorally inhibited individuals 
also had a higher odds of belonging to the Avoidant – socially sensitive profile and lower 
odds of belonging to the Interactive approach and Self-control profiles. Individuals 
characterized by higher scores on interpersonal sensitivity had a higher odds of 
belonging to the Approach–moderate modification, Avoidant self-control, and Avoidant 
– socially sensitive profiles, and a significantly (Wald > 6.9; p < 0.001) lower chance of 
belonging to the profile characterized by relatively low avoidance and high self-control 
(Self-control). Finally, the trait of social withdrawal was associated with lower odds of 
belonging to the Approach-moderate modification, as well as the Interactive approach 
profile. Individuals characterized by high social withdrawal were significantly more likely 
to belong in the Avoidant self-control, Self-control, and Avoidant-socially sensitive 
profiles compared to the Approach-moderate profile (Wald > 4.1; p < 0.05), and 
demonstrated more self-control behaviors and more avoidance behaviors to modify 
situations as well as a high tendency to avoid negative situations. 
 

 

 

 

Figure 2. Mean social inhibition and facet scores by Profile. 
Note. I = Approach-moderate modification; II = Avoidant self-control; III = Self-control; IV = Avoidant – 
socially sensitive; V = Interactive approach
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DISCUSSION 
 
The current preliminary study applied a person-centered approach to identify situation 
selection and modification behavior patterns. Latent profile analysis revealed the 
presence of five profiles, which differed in the extent of situation approach or avoidance 
tendency and the extent of which certain behaviors are used to modify a situation. A 
substantial part of the sample comprised of individuals with a higher tendency to seek 
out positive situations and a moderate tendency to avoid situations that evoke negative 
emotions. Individuals in this profile did not use modification behaviors that much, with 
some notable exceptions. Further, there were two profiles that were characterized by 
avoidance in both situation selection and the modification behavior repertoire, which 
differed from each other in the extent to which active control behaviors were employed. 
Finally, there were two profiles characterized by the frequent use of self-control 
behaviors, and a profile of ‘fearless’ individuals who mostly do not avoid negative 
situations and employ active control modification behaviors to feel more at ease in an 
uncomfortable situation. People scoring higher on social inhibition were more likely to 
belong to the two avoidance behavior profiles. Reliance on modification behaviors that 
are portrayed by a pattern of avoidance of social interaction, combined with a high 
frequency of employing control modification behaviors to gain control over a fearful 
situation is characteristic of social anxiety,28 and may therefore be considered 
maladaptive.  
 
The behavioral inhibition facet of social inhibition is characterized by difficulty to initiate 
a conversation and keeping the conversation going,13 which corresponds with our 
results showing that behavioral inhibition is especially associated with the Avoidant self-
control profile. This profile is characterized by low scores on active control modification 
behaviors such as speaking with a more confident voice or talking about yourself. This 
indicates that behaviorally inhibited individuals mostly rely on behaviors that do not 
include verbal communication skills.  
 
The other facets of social inhibition showed a more diverse pattern of association. While 
all facets were related to the two avoidance profiles, interpersonal sensitivity was 
additionally associated with the Approach-moderate modification profile, and social 
withdrawal was additionally associated with the Self-control profile. Our results indicate 
that individuals characterized by high interpersonal sensitivity tend to use emotion-

188 | CHAPTER 8

140679 Stefanie Duijndam BNW.indd   188140679 Stefanie Duijndam BNW.indd   188 05-02-20   10:4705-02-20   10:47



 

focused self-control behaviors a lot. Emotion-focused regulation strategies aim to be 
self-soothing (i.e., control breathing, thoughts) and seeking approval by others (i.e., 
leaving a good impression), thereby minimizing the distress triggered by the threat. This 
is in concurrence with the observation that interpersonally sensitive individuals want to 
gain approval of others.29,35 On the other hand, interpersonally sensitive individuals 
make less use of active control modification behaviors, and a have a tendency to employ 
avoidant behaviors which may be caused by their fear of rejection. Thus, interpersonally 
sensitive individuals may be motivated to approach others in the interest of being polite 
and leaving a good impression, but at the same time use avoidant behaviors to prevent 
confrontation.17,28 People scoring higher on social withdrawal more often make use of 
the entire range of self-control modification behaviors, while in general acting avoidant 
and disengaged from social situations. 
 
With respect to situation selection, our results indicate that the majority of the 
participants have a tendency to avoid negative situations but approach positive 
situations, which seems adaptive, since situation selection is effective in reducing 
negative emotional experiences (e.g.,8-10,36). Webb, et al.9 observed that those who 
benefit the most from situation selection, are individuals who have difficulties with 
regulating their emotions otherwise. In addition, Thuillard and Dan-Glauser10 found that 
having the choice to select a situation rather than having that situation forced on 
someone, successfully decreases negative emotional experiences. However, selecting 
situations in order to avoid negative circumstances is also considered maladaptive in 
the anxiety literature, because these responses may maintain unrealistic beliefs about 
the threatening situation.16,27,28,37 Additionally, avoidance involves disengagement from 
stressors and a missed opportunity to learn from the negative situation,38 indicating that 
employing situation selection is not adaptive in all situations.  
 
Our results suggest that individuals display a whole range of modification behaviors, and 
are not necessarily bound to a few behaviors within the same category. The combination 
of modification behaviors may rather be complementary than independent39 which is in 
concordance with the person-centered approach we took in the current study. For 
example, momentary emotion-focused control behaviors may reduce negative 
emotions elicited by the threatening situation, so that problem-focused behaviors may 
be more effective. Effective problem-focused behaviors diminish threat by adequately 
diverting it,40 for example by changing the subject, start a conversation with others, or 
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making a joke. In our study, we call these Active control behaviors, but others also have 
referred to these behaviors as involving agency, i.e. gaining control over the situation by 
their own actions.41 Because the current study is the first to identify these behavioral 
modification patterns, future research should focus on (1) replication of these findings, 
(2) find out which patterns may be more adaptive than others, and (3) for whom these 
strategies may be beneficial in reducing threat perception.  
 
Thus far, most research on emotion regulation has isolated each strategy in an attempt 
to investigate its effects on health and well-being, and to compare its effectiveness with 
other strategies.4 However, emotion regulation in daily life is much more complex, and 
strategies may act complementary in an attempt to reach a specific goal.1 In a recent 
review, Ford, Gross, and Gruber42 coined the term polyregulation, which is “the idea that 
individuals often use more than one regulation approach within one emotional episode” 
(p. 198). Given the possible simultaneous occurrence of situation-targeted emotion 
regulation with other strategies, we cautiously speculate that instead of approaching 
modification behaviors as an early emotion regulation strategy, contrasted to 
reappraisal as an example of later emotion regulation, modification behaviors may be 
considered to work in parallel, making use of attentional diversion, suppression, and 
reappraisal to establish effective regulation. In support of our speculation, modification 
behaviors may overlap with reappraisal strategies (e.g., making a joke to decrease the 
emotional impact of a negative situation may also be viewed as a form of reappraisal). 
We therefore tentatively suggest that strategies may be categorized as behavioral 
(situation selection and modification) vs. cognitive (attentional deployment, cognitive 
reappraisal, and expressive suppression) strategies. However, more research is 
necessary to validate this idea. 

 
Limitations and future directions 
The results of this preliminary study should be viewed in light of its limitations and 
strengths. Most participants were female (76%), and predominantly undergraduate 
psychology students (82%), suggesting that our results may not generalize to other 
populations. In addition, we relied on self-report questionnaire data to gain insight in 
habitual situation regulation strategies, which may not have completely captured their 
use in real-life settings. However, this study was the first to identify different situation 
regulation patterns, using a person-centered approach, which is a strength. Another 
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strength lies in examining how individual differences (i.e., social inhibition) are related to 
these profiles, which was not done before either. 
 
Future research may aim to identify situation modification behaviors from observational 
studies, to gain more insight in which modification behaviors most often occur. Further, 
research should replicate and elaborate on our findings, by examining individual 
differences related to these situation regulation patterns, and how these patterns relate 
to emotional well-being. In addition to situation regulation strategies, we may be able 
to identify emotion regulation patterns by including all strategies of Gross’ process 
model (i.e., attentional deployment, cognitive reappraisal, expressive suppression). This 
may give insight in how particular patterns of polyregulation may unfold, and which 
strategies are most likely to co-occur. 
 
Conclusion 
In conclusion, the current preliminary study identified five different profiles of situation 
selection and modification, using a person-centered approach. Social inhibition was 
mostly associated with belonging in the Avoidance profiles, indicating that socially 
inhibited individuals particularly rely on avoiding negative situations, and use situation 
modification behaviors characterized by avoidance while in an uncomfortable situation. 
Additionally, interpersonal sensitivity was associated with emotion-focused self-control 
behaviors, which may illustrate that interpersonal sensitive individuals use avoidance 
selection and modification behaviors to prevent confrontation, but at the same time are 
also motivated to approach others to gain approval. Social withdrawal was associated 
with avoidance and behavioral self-control, which may be the least adaptive. Future 
research is encouraged to use a person-centered approach to gain more knowledge on 
the interplay of multiple emotion regulation strategies.  
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ABSTRACT 
  
Background. This study aimed to extend the knowledge on the cognitive processes 
that may underlie social inhibition in adults. Therefore we examined attentional bias in 
response to emotional and rejection words, in association with (facets of) social 
inhibition. 
 
Methods.  A sample of 208 undergraduate students (73% women) filled out the 15-item 
Social Inhibition Questionnaire (SIQ15) and were subjected to a Stroop task to measure 
attentional biases towards emotional (negative/positive) and rejection 
(rejection/accepting) words. 
  
Results.  Multiple regression analyses showed that the facet interpersonal sensitivity 
was related to the interference score for positive words. A quadratic effect of social 
inhibition on the interference of rejection words was found, with higher interference in 
the middle range of social inhibition. 
 
Conclusions. There seems to be an attentional bias for positive words in individuals low 
in interpersonal sensitivity, indicating that individuals low in interpersonal sensitivity 
focus more on positive emotions. These individuals may therefore be more resilient to 
stress. An attentional bias towards rejection words was associated with moderate but 
not high social inhibition. Moderate social inhibition may therefore be associated with 
vigilance, while high social inhibition may be related to avoidance of emotional 
information, indicating different stages of emotional processing for different levels of 
social inhibition. 
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INTRODUCTION 
 
Social inhibition refers to a broad and stable personality trait, characterized by 
behavioral inhibition during social interaction, increased social-evaluative concerns, 
and withdrawal from intense social engagement situations.1 Because socially inhibited 
adults have a greater sensitivity towards social threat,2 there is reason to believe that 
socially inhibited individuals may have biased information processing. Disturbances in 
orienting attention towards threatening social stimuli may play an important role in 
shaping social behavior, such as social withdrawal.3,4 Socially inhibited individuals may 
therefore feel lonely5 and may lack close relationships,6,7 making them more susceptible 
to the adverse effects of social stress.8,9 It is therefore important to gain insight in 
attentional biases towards negative stimuli in social inhibition, because it may 
demonstrate how these processes affect (mental) health.  
 
One of the most frequently used procedures to measure attentional biases related to 
emotional stimuli, is the color-word emotional Stroop task.10,11 Emotional stimuli add 
additional load on the attention system thus slowing the color identification process. 
This interference of emotional words can be measured using the difference in reaction 
time between that of emotional words (negative or positive) and that of neutral words 
(emotional Stroop effect).11,12 In addition to the original emotional Stroop task, an 
adapted version (the rejection Stroop task),13 has been designed to investigate 
attentional bias towards interpersonal rejection. The rejection Stroop presents rejection 
(e.g., rejected), acceptance (e.g., welcomed), and non-interpersonal words (e.g., spoon). 
Social rejection appeared to be associated with biases in attentional deployment in 
adult individuals with low self-esteem.13  
 
Research on attentional biases related to inhibited temperament (i.e. heightened 
sensitivity to novelty and social withdrawal) has shown associations with higher 
interference of negative stimuli in the emotional Stroop task,14 especially when cognitive 
load was increased.15 In addition, greater interference effects towards social and 
negative stimuli in a Stroop-like emotion processing task were found in children with an 
inhibited temperament.3,4 However, to date no studies have examined the role of 
attentional biases in socially inhibited adults. We may expect an emotional and/or 
rejection Stroop effect of social inhibition, as a prior fMRI study has shown that 
individuals high in social inhibition have an altered brain reactivity pattern towards 
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scared faces, related to more vigilance.2 The vigilance socially inhibited individuals may 
have towards negative and rejection words may play a role in establishing the Stroop 
effects. 
 
Furthermore, it is essential to examine how different manifestations of social inhibition 
may play specific roles regarding attentional biases. Our multi-facet model of social 
inhibition identifies three related lower-order facets, i.e., behavioral inhibition (e.g., 
difficulty talking to other people), interpersonal sensitivity (e.g., fear of negative 
evaluation) and social withdrawal (e.g., avoiding social interaction)1.  It is yet unknown 
whether and how these facets of social inhibition are related to biases in information 
processing. Because individuals high in interpersonal sensitivity have concerns about 
negative reactions from others and a tendency to anticipate these reactions 1, we expect 
this facet to be especially related to the interference of negative and rejection words. In 
other respects, given the association between social inhibition and depressive 
symptoms,16 and the literature on attentional biases in people with depressive 
disorders,11 depressive mood cannot be overlooked in the examination of the 
association between attentional biases and social inhibition. 
 
The current study aimed to investigate the emotional and rejection Stroop effect in 
relation to social inhibition and its underlying facets, behavioral inhibition, interpersonal 
sensitivity, and social withdrawal. As alluded to above, we expected that people scoring 
high on social inhibition have an interference of negative words on the emotional Stroop 
and an interference of rejection words on the rejection Stroop. The facet interpersonal 
sensitivity was expected to be most strongly related to the interference effects. Because 
associations between temperament and emotional outcomes may be nonlinear 
(e.g.,17,18), we also investigated whether there may be a quadratic effect above a linear 
effect. 

 

METHODS 
 
Participants 
Participants were 223 undergraduate Psychology students, fluent in either Dutch or 
English, who received course credit for participation. Five participants dropped out of 
the study prematurely and six were excluded for the following reasons: five participants 
were colorblind, and one participant had undergone recent brain surgery, which meant 
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that this participant was not able to concentrate long enough to complete the Stroop 
task. The final sample thus consisted of 212 participants (Age M = 21.00, SD = 2.43; 72.2% 
women; 86.8% Dutch). All participants signed an informed consent form and the study 
was approved by the institutional ethics review board (EC-2016.26). 
 
Procedure 
Participants completed online questionnaires at home. After completion, participants 
were asked to come to the Behavioral Physiology lab (GO-Lab, Tilburg University) where 
they first performed the emotional Stroop and then the rejection Stroop task 
individually, in a soundproof and climate-controlled room. Before completing the 
Stroop tasks, a color blindness scheme was administered to make sure that the 
participants could correctly identify each color. Color blindness was an exclusion 
criterion.  
 
Words were presented in black Courier font on a white background and were 1 
centimeter tall on the computer screen. Participants were taken through a series of 4 
cycles of practice trials (1 cycle consisted of 15 samples) before moving on to the 
experimental trials. Participants were instructed to look directly at the word presented 
on the screen and indicate the ink color of the word as quickly and accurately as possible 
via the response box. Each experimental trial started with a fixation point ‘+’ displayed in 
the middle of the screen. A stimulus word was then presented, that remained on the 
screen for 3000 milliseconds unless the response of the participant was faster, followed 
by another fixation point. Once the questionnaires and the experiment were completed, 
participants were fully debriefed and thanked for their participation. 

 
Measures and Materials 
Both the emotional Stroop task as well as the rejection Stroop task were designed and 
programmed using E-Prime software19 in Dutch and English. Color-naming response 
latencies were recorded using a serial response box with four buttons, each representing 
one color (green, blue, red and yellow).   
  
Emotional Stroop task 
Thirty-six stimulus words were selected from previous studies,20,21 which were translated 
to Dutch for the Dutch participants and divided into three categories; 12 negative words 
(e.g., funeral, terrified) 12 positive words (e.g., happiness, luck), and 12 neutral words 
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(e.g., wallpaper, page). Words between categories were matched on word length 
(average of 8.4) and frequency. Frequency, valence (negative words: 1.64; neutral words: 
4.11; and positive words: 5.98) and arousal (negative words: 4.84; neutral words: 3.71; 
and positive words: 4.48) ratings were based on norms from Moors and colleagues.22 On 
each trial, a target word was randomly presented in one of four colors. Each word was 
presented four times (every time in a different color), which made for a total of 144 
experimental trials.   
 
Rejection Stroop task  
The rejection Stroop task had 36 stimulus words, which were taken from the original 
Rejection Stroop task.13 The words were translated to Dutch for the Dutch participants 
and divided into three categories; 12 rejection words (e.g., unwanted, ignored), 12 
acceptance words (e.g., welcomed, wanted), and 12 non-interpersonal words of mixed 
valence (e.g., spoon, poison). Because we used the original, though translated, words 
from the original Rejection Stroop task,13 the words were not matched on word length 
(average between 6 and 9.4 letters). Additionally, we asked participants to rate the 
rejection, acceptance and non-interpersonal words on valence and arousal.i The 
average valence scores were -4.93, 4.87, and 0.46 for rejection, acceptance, and non-
interpersonal words, respectively. Average arousal for rejection (0.93), acceptance (0.66) 
and non-interpersonal words (0.45) were also calculated, indicating the largest arousal 
for the rejection and acceptance words compared to the non-interpersonal words. A 
target word was randomly presented in one of four colors in each trial, and was 
presented four times (every time in a different color), which made for a total of 144 
experimental trials. 
 
Interference score 
We calculated an interference score triggered by negative words in the emotional Stroop 
task by subtracting the mean RT of neutral words from the mean RT of negative words, 
which is customary in the emotional Stroop literature.11,12 Positive affect interference 
was calculated the same way. For the Rejection Stroop task, the mean RT of non-
interpersonal words was subtracted from the mean RT of rejection words, and similarly 
for acceptance interference.13 Higher numbers reflect an attentional bias towards the 
construct.  

iWe asked participants to rate words on valence and arousal on a scale from -7 to 7. Negative 
valence ratings are interpreted as negative words while positive valence ratings are considered 
positive words. Negative arousal ratings are considered low arousal, and positive arousal ratings 
are considered high arousal 
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Demographics  
Age and sex were obtained from self-report questionnaires filled out at home.  
 
Social Inhibition 
The 15-item Social Inhibition Questionnaire (SIQ15) was used to assess the 
multidimensional nature of social inhibition.1,16 The questionnaire distinguishes among 
the three underlying facets of social inhibition, and therefore yields three facet scores, 
for behavioral inhibition (difficulty initiating contact), interpersonal sensitivity (social 
evaluative concerns), social withdrawal (avoidance of social interactions), and a total 
score. Each facet was represented by five items, which were rated on a 4-point Likert 
scale (0 = false, 3 = true). Cronbach’s alpha in the current study yielded 0.93 for the total 
score, 0.93 for Behavioral Inhibition, 0.88 for Interpersonal Sensitivity, and .87 for Social 
Withdrawal. 
 
Depressive mood 
We assessed depressive mood as a covariate in the association between attentional 
biases and social inhibition, with the Patient Health Questionnaire (PHQ-9).23 
Participants rated nine items on a 4-point Likert scale (0 = not at all, 3 = nearly every day), 
with higher scores indicating more depressive symptoms. Cronbach’s alpha in the 
current study was 0.83. 
 
Data Analysis 
We used hierarchical linear regression analysis to investigate whether social inhibition 
was associated with interference on the emotional and rejection Stroop words. The 
interference of negative, positive, rejection, and accepting words were entered as 
dependent variables in separate analyses, and social inhibition was entered as 
independent continuous variable. Second, we also investigated whether there may be a 
quadratic effect above a linear effect. We calculated a centered social inhibition variable 
and the square of this variable, and this quadratic social inhibition variable was added 
in the second step of the linear regression. The covariates (sex and depressive 
symptoms) were entered in the third and last step. Finally, we repeated the above 
analyses for the three social inhibition facets.  
 
Power analysis indicated that for performing a multiple regression analysis with four 
predictors, an alpha significance of 0.05, and a standard power criterion of 95%, and an 
effect size f2 of .10, which is small to medium,24 we would need a minimum of 191 
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participants, making the current study sufficiently powered. We used IBM SPSS Statistics 
for Windows, Version 24.0. Armonk, NY: IBM Corp (2013) for all analyses. 

 

RESULTS 
 
Descriptive Statistics 
Mean error rates and mean RTs were calculated per person, and presented in Table 1. 
Individuals with outlying error rates (errors for the total Stroop > 15) and RTs were 
discarded from the data (n = 4). Additionally, the 1% fastest and 1% slowest RTs were 
treated as missing values. Color-naming errors (3.7%, 3.6%, and 3.9% for total Stroop, 
emotional Stroop, and rejection Stroop, respectively) were eliminated from the dataset. 
Demographic characteristics of the sample are also presented in Table 1. Participants 
had an average score of 15.9 (SD = 9.3, range = 0 – 45) on social inhibition, 4.9 (SD = 3.8, 
range = 0 – 15) on behavioral inhibition, 6.0 (SD = 3.6, range = 0 – 15) on interpersonal 
sensitivity, and 5.0 (SD = 3.5, range = 0 – 15) on social withdrawal (Table 2). 
 

Emotional Stroop Effects 
Interference scores for negative words  
Multiple linear regression was used to test if social inhibition significantly predicted 
interference scores for negative words. Results showed that the social inhibition total 
score did not explain any variance in the interference scores, when testing linear (F (1, 
205) = 0.22, p = 0.64; R2 < 0.01) and quadratic effects (F (2, 204) = 0.13, p = 0.88, ∆R2 < 0.01). 
The social inhibition total score thus was unrelated to the interference for negative 
words (βlinear = 0.01, p = 0.88; βquadratic < 0.01, p = 0.96). Covariates (sex and depressive 
symptoms) were also unrelated to interference of negative words F (3, 202) = 0.18, p = 
0.95, ∆R2 < 0.01, β = 0.06). Post-hoc analyses revealed that none of the underlying facets 
of social inhibition were related to the interference scores for negative words. 
 
Interference scores for positive words 
Multiple regression models testing if social inhibition predicted the interference of 
positive words, revealed non-significant regression equations for linear (F (1, 205) = 1.04, 
p = 0.309; R2 = 0.01) and quadratic effects (F (2, 204) = 0.66, p = 0.52; ∆R2 < 0.01). Covariates 
depressive symptoms and sex (F (4, 202) = 0.90, p = 0.46) together explained 1.8% of the 
variance. The predictors were non-significant contributors to the model (βlinear = -0.12, p 
= 0.12; βquadratic = 0.01, p = 0.88; βsex = 0.03, p = 0.14; βdepression = 0.12, p = 0.68).
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Table 1.  Descriptive statistics for demographic variables, psychological variables, mean reaction 
times and mean error rates for the current sample.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Note. SD = standard deviation; SI = Social Inhibition; ms = milliseconds 

 
 
Table 2.  Multiple regression analysis for the effect of interpersonal sensitivity on the interference 
score for positive words.   

 Model 1 Model 2 Model 3 

Variable B SE B β B SE B β B SE B β 

Interpersonal sensitivity  
linear 

-1.71 1.15 -0.10 -1.88 1.17 -0.11 -2.55 1.27 -0.15* 

Interpersonal sensitivity 
quadratic 

   0.23 0.27 0.06 0.12 0.28 0.03 

Sex       1.54 0.10 0.12 

Depression       0.78 9.45 0.01 

          
R2 0.01 0.01 0.03 
F for change in R2 2.22 1.48 1.33 

Note. The quadratic interpersonal sensitivity measure was centered at its mean. * p<0.05  

 Total group 
N=208 

Demographic variables  
   Age mean (SD) 20.61 (2.77) 
   Sex (Female) 72.6% (151) 
   Language (Dutch) 87.0% (181) 
Psychological variables  
   Total social inhibition score mean (SD) 15.92 (9.33) 
   Behavioral inhibition score mean (SD) 4.94 (3.78) 
   Interpersonal sensitivity score mean (SD) 5.96 (3.61) 
   Social withdrawal score mean (SD) 5.02 (3.53) 
   Depressive mood mean (SD) 6.34 (4.64) 
Stroop related variables  
   Reaction times negative words in ms  mean (SD) 772.21 (137.41) 
   Reaction times positive words in ms   mean (SD) 767.36 (135.33) 
   Reaction times neutral words in ms   mean (SD) 762.02 (140.29) 
   Reaction times rejection words in ms   mean (SD) 712.86 (129.29) 
   Reaction times acceptance words in ms   mean (SD) 711.75 (126.32) 
   Reaction times non-interpersonal words in ms   mean (SD) 710.83 (122.84) 
   Number of errors emotional Stroop in ms   mean (SD) 5.16 (3.42) 
   Number of errors rejection Stroop in ms   mean (SD) 5.57 (3.69) 
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Examining the social inhibition subscales, results showed that lower interpersonal 
sensitivity was associated with a higher interference score for positive words, 
independent of sex and depressive mood (t (202) = -2.01, p = .046, sr2 = 0.02), uniquely 
explaining 2% of the variance in the interference score (Table 2). Behavioral inhibition 
and social withdrawal were unrelated to the interference score for positive words (R2 < 
0.02), interpersonal sensitivity showed a significant independent effect (t (202) = -2.01, p 
= 0.046, sr2 = 0.02).  
 
Rejection Stroop Effects 
Interference scores for rejection words 
Table 3 shows the multiple regression analysis of the interference scores for rejection 
words, which revealed a significant quadratic effect for the social inhibition total score 
(F (2, 205) = 3.65, p = 0.03), suggestive of more interference for rejection words in the 
midrange of the social inhibition score, and lower interference towards both ends of the 
scale. The quadratic term of social inhibition explained a 3.4% of variance which was a 
significant R2 change (p = 0.01; Figure 1; Table 3). The linear effect of social inhibition did 
not contribute significantly to the regression model (F (1, 206) = 0.12, p = 0.734). 
Depressive symptoms and sex did not contribute significantly to the regression model (F 
(4, 203) = 1.88, p = 0.12), and the quadratic social inhibition term remained a significant 
predictor of the interference score for rejection words in this final model (t (203) = -2.68, 
p = 0.008, sr2 = 0.03). 
 
 
 
 
Table 3.  Multiple regression analysis for the interference of rejection words on the rejection Stroop 
task for total SIQ15 scores.  

 Model 1 Model 2 Model 3 
Variable B SE B β B SE B β B SE B β 
Social inhibition  
linear 

-0.16 0.47 -0.02 0.00 0.46 0.00 -0.08 0.51 -0.01 

Social inhibition 
quadratic 

   -0.11 0.04 -0.19* -0.11 0.04 -0.19* 

Sex       0.39 1.05 0.03 
Depression       -3.35 9.69 -0.02 
          
R2 0.00 0.03 0.04 
F for change in R2 0.12 3.65* 1.33 

Note. The quadratic social inhibition measure was centered at its mean. * p<0.05  
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Figure 1. Scatterplot of the total SIQ15 score and interference on rejection words (in milliseconds), 
showing a quadratic effect. 

 
 
Facet analyses revealed similar outcomes for behavioral inhibition and interpersonal 
sensitivity, but not for withdrawal. The quadratic term of behavioral inhibition explained 
3% of the variance (p = 0.010) and remained a significant predictor when depressive 
symptoms and sex were added to the model (t (203) = -2.56, p = 0.010, sr2 = 0.03). With 
respect to interpersonal sensitivity its quadratic term explained 3% of the variance (p = 
0.02; t (205) = -2.32, p = 0.021, sr2 = 0.03) and remained significant in the last model (t (203) 
= -2.22, p = 0.028, sr2 = 0.02), uniquely explaining 2% of the variance of the interference 
score for rejection words.   
 
Interference score for acceptance words 
Social inhibition was not a significant predictor of the interference score for acceptance 
words (F (1, 206) = 0.61, p = 0.44), and accounted for only 0.3% of the variation in 
interference. Also, the quadratic term of social inhibition (∆R2 = 0.01, p = 0.326) and 
covariates (∆R2 = 0.01, p = 0.306) were not significantly related to the interference score 
for acceptance words. Similarly, facet analyses revealed no relationship between the 
dependent variable and the underlying facets of social inhibition. 
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DISCUSSION 
 
The current study examined whether attentional bias towards emotion and rejection 
words was associated with social inhibition. Results showed that, with respect to 
emotion words, there was no attentional bias towards negative words, but one of the 
facets, i.e. interpersonal sensitivity, was associated with an attentional bias for positive 
words in individuals scoring low on interpersonal sensitivity. With respect to rejection 
words, we found a quadratic effect of social inhibition on the interference score for 
rejection words, with the highest attentional bias for rejection words in the mid-range of 
social inhibition. No attentional bias was observed for acceptance words.  
 
Our results demonstrated that there was no attentional bias for negative emotional 
words in association with social inhibition. Current and prior studies have shown only a 
moderate association between negative mood and social inhibition (e.g.,1,16), suggesting 
that negative mood is not at the forefront of the mind of individuals scoring high on 
social inhibition per se, and thus may not affect attentional processes. A high score on 
social inhibition does not imply that the individual is in a constant state of apprehension 
and worry that may influence cognitive performance. This is in line with previous studies 
demonstrating that acute emotional states rather than (personality) traits are related to 
interference for negative stimuli on the Emotional Stroop task.25,26 Results did show that 
low interpersonal sensitivity was associated with an increased attentional bias for 
positive emotional words. This is in line with other research showing that non-inhibited 
individuals displayed a bias toward positive stimuli.3 Attentional biases towards positive 
stimuli are related to stress resilience27 and positive mood.28 Therefore, a positive 
attentional bias in individuals low in interpersonal sensitivity may act as an active 
mechanism for buffering maladaptive social outcomes, such as social withdrawal.29,30 
 
In the introduction, we argued that attentional bias related to social inhibition may have 
a more interpersonal focus and may be related to social evaluative threat,31 which is why 
we also investigated interference effects of the Rejection Stroop task. Our analyses 
revealed a quadratic effect with higher attentional bias for rejection in individuals in the 
middle range of social inhibition, and faster responses to the rejection words in the lower 
and higher ranges of social inhibition. These results may seem counterintuitive, as we 
hypothesized individuals high in social inhibition to have an attentional bias towards 
rejection words. However, the fear of negative evaluation in socially inhibited individuals 
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could have driven them to respond faster to the rejection words as an active avoidance 
coping mechanism.25 Eliminating the threatening stimuli as fast as possible suppresses 
the Stroop effect, and may suggest that highly socially inhibited individuals are able to 
ignore the threat meaning of the words. Highly socially inhibited individuals may 
therefore have developed emotion regulatory strategies such as suppression and 
avoidance,1 which may relate to their tendency to inhibit behaviors during social 
interaction and to withdraw from social situations.3,4  
 
The attentional bias for rejection words in individuals in the middle range of social 
inhibition may be due to increased vigilance for rejection words. Hence, there seem to 
be differences in emotional processing at different levels of social inhibition: where in 
moderately socially inhibited individuals later stages of emotional processing seem 
dominant (e.g., vigilance), in high social inhibition, earlier stages of processing are more 
important in controlling responses (e.g., avoidance). Individuals low in social inhibition 
may be less sensitive for rejection and therefore not vigilant, explaining their lack of 
attentional bias towards rejection. No relationship was found between social inhibition 
and interference on accepting words, suggesting that socially inhibited individuals tend 
to focus on rejection rather than acceptance.  

  
Limitations and future directions 
The results of the current study should be viewed in light of its limitations and strengths. 
Like many earlier studies (e.g.,13,15,31), we used a female-dominated undergraduate 
student sample, although the absolute male sample size was substantial (N = 59) 
compared to other studies. This may limit the generalizability of our results to the male 
population. In addition, some studies using the Emotional Stroop task, have used a 
blocked format (e.g.,26) whereas we used a mixed format. Waters et al. analysed 
previously published data concerning the different formats of the emotional Stroop task 
and showed that participants showed larger emotional Stroop effects on blocked 
formats.32 It is therefore possible that the use of a mixed format has diminished a 
potentially existing attentional bias. Nonetheless, our decision to use a mixed format 
was based on the question what exactly is assessed with a blocked format. Confronting 
participant with several negative words in a row may affect the participants’ mood and 
therefore their response time. In a mixed format, this problem is averted and in our 
opinion, it is a cleaner way of assessing interference effects on valence words.    
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A strength of this study is the large sample size, which is larger than is accustomed in 
studies investigating the emotional or rejection Stroop task (e.g., 33-130 for 13-15,26). This 
may have caused a larger variability in RTs and interference scores in the current study 
compared with the prior studies, explaining why the SDs in our study were larger 
compared to other studies; e.g., SD for interference effects were all above 50 
milliseconds, whereas in other studies SDs usually are lower than 35 milliseconds 
(e.g.,13,26) or not reported (e.g.,15).  
 
Besides replication of the current study, future directions for assessing attentional bias 
in social inhibition would be to investigate the effects of social context (i.e. social 
evaluative threat), the use of facially expressed emotions as stimuli, and to examine gaze 
directions as a measure of attentional avoidance as a coping mechanism.25 Also, 
individual differences in social inhibition should be investigated on a physiological level 
in relation to emotion regulation processes, to fully understand all mechanisms 
underlying this personality profile. Stress reactivity and emotion regulation processes 
are closely associated,33 and this association may help explain how social inhibition is 
related to (mental) health related risks.34,35 Additionally, given the tendency of socially 
inhibited individuals to suppress emotions and avoid threatening situations, emotion 
regulation training may help them to regulate their emotions differently (e.g., using 
cognitive reappraisal for review see36) and manage their sensitivity to threat more 
efficiently.  

 
Conclusion 
In conclusion, the current study revealed an attentional bias for positive words in 
association with low interpersonal sensitivity, which is suggestive of stress resilience in 
individuals low in interpersonal sensitivity.27 Additionally, an attentional bias towards 
rejection words was observed in the middle ranges of social inhibition. Moderate social 
inhibition may be associated with higher vigilance, while high social inhibition may be 
related to amplified avoidance of emotional information and thus speedier responses, 
indicating different stages of emotional processing for different levels of social 
inhibition.   
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ABSTRACT 
  
Background.  Social inhibition may be associated with individual differences in 
emotion regulation. Mechanisms relating emotion regulation to social inhibition are 
largely unknown. We therefore examined how social inhibition is associated with 
emotional, sympathetic, and parasympathetic responses during sadness induction, and 
while employing emotion regulation strategies during social interaction after sadness 
induction. 
  
Methods.  Undergraduate students (N = 216, 72% female) completed the Social 
Inhibition Questionnaire and participated in a sadness induction and emotion 
regulation (i.e., suppression and reappraisal) social interaction task, while emotional 
states, and sympathetic and parasympathetic reactivity were assessed. 
  
Results & Conclusions.  Repeated measures ANCOVAs showed that during sadness 
induction, social inhibition was unrelated to the emotional response, but social 
inhibition was associated with a blunted parasympathetic withdrawal response, due to 
an already withdrawn parasympathetic tone at rest. This may be suggestive of increased 
allostatic load with higher social inhibition, and may contribute to stress-related health 
risks. Both suppression and reappraisal tasks successfully diminished sadness, and this 
reduction was smaller with increasing levels of social inhibition. Physiological responses 
to emotion regulation efforts were independent of social inhibition. Elevated sadness in 
response to instructed emotion regulation in socially inhibited individuals may indicate 
more emotional distress during social interaction due to heightened threat sensitivity 
they experience. 
  
  

214 | CHAPTER 10

140679 Stefanie Duijndam BNW.indd   214140679 Stefanie Duijndam BNW.indd   214 05-02-20   10:4705-02-20   10:47



 

INTRODUCTION 
 
Social inhibition is a broad and stable personality trait which is characterized by 
behavioral inhibition (e.g., difficulty talking to other people), interpersonal sensitivity 
(e.g., fear of negative evaluation), and social withdrawal (e.g., avoiding social 
interaction).1,2 Socially inhibited individuals have difficulties to engage in social 
situations. They feel insecure among other people, lack assertiveness, are less talkative, 
shy, and adopt self-enhancing strategies such as withdrawal.1-4 Research has shown that 
social inhibition in children is associated with later emotional problems.5-7 Socially 
inhibited individuals may have emotion regulation difficulties, which plays an important 
role in social interaction.8 
 
Socially inhibited individuals may use suppression as a self-enhancing strategy to cover 
up their emotional expression in social situations and to distance themselves from 
potential rejection of others.2,3,9,10 Suppression is an emotion regulation strategy that is 
referred to as reducing, inhibiting or withdrawing emotion-expressive behavior once the 
individual is already in an emotional state.11 As a response-focused emotion regulation 
strategy, suppression occurs late in the process of emotion regulation, when the 
emotion is already there, which will not help to reduce the emotional experience.8 
Instead, emotions will linger on and remain unresolved. It therefore takes more 
(cognitive) effort to suppress emotions, which may have negative effects on both mental 
and physical health.12,13 Suppression has been associated with experiencing fewer 
positive and more negative emotions, avoidance of close relationships, and poorer well-
being (e.g., more depressive symptoms).8,14 In socially inhibited individuals, suppression 
may result in increased negative emotional reactivity, which may induce withdrawal 
from social situations.3,9,15  
 
Experimental studies have demonstrated that suppression is associated with 
sympathetic nervous system activation.16-19 However, whether there are individual 
differences related to social inhibition in the suppression effects on physiological 
outcomes remains unknown. Social inhibition has previously been related to 
dysregulation of stress-physiological responses in social situations,20 and with lower 
resting cardiac output and elevated resting total peripheral resistance.21 In order to fully 
understand the potential psychosomatic role suppression plays in socially inhibited 
individuals, it is eminent to investigate responses of both the sympathetic and 
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parasympathetic nervous system, not just their net effects (e.g. blood pressure, heart 
rate). Therefore, in the current study, we also assess sympathetic cardiac drive (i.e., pre-
ejection period) and general sympathetic arousal (i.e., electro dermal activity), as well as 
heart rate variability as a measure of parasympathetic activity.   
 
In contrast to suppression, frequent use of the emotion regulation strategy reappraisal 
has been associated with experiencing and expressing more positive and less negative 
emotion, having closer relationships with friends due to sharing these emotions, and 
with well-being and greater self-esteem.8 Reappraisal is an antecedent-focused strategy 
referring to the reinterpretation of the meaning of the emotional stimulus, thereby 
altering the trajectory of the emotional response. Due to the positive emotional 
consequences, reappraisal is considered an adaptive emotion regulation strategy.22 
Because individuals high in social anxiety report less frequent and efficient use of 
cognitive reappraisal,23,24 and are more likely to be socially inhibited,25 socially inhibited 
individuals may be less efficient in using reappraisal. Importantly, instructed reappraisal 
seems effective in individuals high in social anxiety as they were found to have larger 
reappraisal-related reduction in unpleasant emotions.23  
 
Because reappraisal is an effective method in down-regulating negative emotions, this 
may also be reflected in more adaptive physiological responding (e.g.,26). However, to 
date, mixed findings have been reported. Some report high reappraisal to be associated 
with greater cardiac output and ventricular contractility,27,28 while other studies found 
reappraisal to be unrelated to physiological activation.17-19 Whether social inhibition 
affects the reappraisal effect on physiological arousal remains to be investigated.  
 
In sum, there is a paucity of knowledge on individual differences in the emotional and 
physiological effects of emotion regulation processes in association with social 
inhibition. Therefore the aim of this study is to examine how social inhibition is related 
to emotional and physiological responses to specific emotion regulation instructions 
during social interactions. We therefore (a) examined to what extent social inhibition was 
associated with the emotional (sadness and happiness) and physiological (sympathetic 
and parasympathetic) effects of sadness induction, and (b) investigated whether social 
inhibition was associated with emotional and physiological responses to instructed use 
of emotion regulation strategies during subsequent social interaction. Since previous 
studies indicate the presence of sex differences in emotional experience,29 physiological 
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responses,30,31 and social inhibition,2,32 sex was an important covariate. In post-hoc 
analyses, we aimed to explore how the underlying facets of social inhibition (behavioral 
inhibition, interpersonal sensitivity, and social withdrawal) were associated with 
responses in emotion induction and instructed regulation.  
 
As emotion-eliciting films are found to evoke subjective emotional responses,33 and 
elevated physiological responses34 in experimental settings, we expected sadness 
induction to successfully increase sadness and decrease happiness responses, and to 
induce physiological responses. We hypothesized that individuals scoring high on social 
inhibition would show a typical suppression response,1-3,9 thus showing increased 
sadness responses, decreased happiness responses, and an altered sympathovagal 
balance favoring sympathetic nervous system activity13 during both sadness induction 
and instructed suppression. We further expected individuals scoring high on social 
inhibition to be less effective in their ability to use reappraisal. We expected higher social 
inhibition to be related to a smaller emotional and physiological response during the 
reappraisal task as compared to the sadness induction.26 

   

METHODS 
 
Participants 
Participants were 223 undergraduate students, fluent in either Dutch (N = 194) or English 
(N = 29), who participated for course credit. Two participants were excluded either 
because of protocol irregularities (n = 1), or a pre-existing medical condition (i.e. recent 
brain surgery; n = 1). Five participants dropped out of the study prematurely (i.e. filled 
out the questionnaire, but did not show up for the experiment). The final sample 
consisted of 216 participants (Age M = 20.6, SD = 2.8; 72% female; 88% Dutch). All 
participants signed an informed consent form and the study was approved by the 
institutional ethics review board (EC-2016.26). 
 
Design 
After completion of the online questionnaires at home, participants were invited to the 
behavioral physiology lab (GO-Lab, Tilburg University) where they performed the 
emotion induction and regulation task. After informed consent was given, the 
participants were fitted with the physiological equipment at the start of the experiment. 
The experiment started with a ten-minute resting baseline, in which participants had to 

10

SOCIAL INHIBITION AND EMOTION REGULATION MANIPULATION | 217

140679 Stefanie Duijndam BNW.indd   217140679 Stefanie Duijndam BNW.indd   217 05-02-20   10:4705-02-20   10:47



 

sit still while looking at neutral (landscape) images on the computer screen, to account 
for baseline physiological assessment. After the resting baseline, the test leader 
introduced a confederate to the participant, whom the participant had not met before. 
Following instructions, the participant and confederate performed the emotion 
induction and regulation task (described below). The task instructions and film clips 
were presented on a desktop computer via E-Prime.35 The assignments for the 
participants and confederate were presented on an A4 paper in an envelope. An 
overview of the research design is presented in Chapter 2. 
 
Emotion induction task 
The emotion induction task involved watching three film clips (one neutral and two sad). 
We selected three film clips based on recommendations by Gross and Levenson.18 The 
neutral clip was a 2 min and 16 s segment from the documentary Alaska’s Wild Denali, in 
which the narrator explains about the national park in Alaska.36 One sad clip was a 2 min 
and 51 s segment from the movie the Champ, in which a boy watches his father die.37 
The other sad clip was a 3 min and 12 s segment from the Disney movie Lion King, in 
which a lion cub watches his father being murdered by his uncle.38 The neutral film was 
always showed first, and the sad films (and accompanying discussion instructions 
described below) were switched in order after 119 participants.  
 
Emotion regulation task 
After each film clip, the participant and confederate conversed about the subject of the 
sad film clips (i.e., loss) while being instructed to use different emotion regulation 
strategies (i.e., suppression and reappraisal). About half of the participants (N = 119) were 
instructed to use suppression during the discussion about the first sad film clip (Lion 
King) and reappraisal during the conversation of the second sad film clip (the Champ), 
while the other part (N  = 97) were instructed to use reappraisal first (the Champ) and 
suppression second (Lion King). The confederate was instructed to stay neutral during 
all conversations. All instructions were derived from previous research on emotion 
regulation in social interaction.50 The suppression instructions for the participant during 
the conversation about loss aspect of the Lion King were: “discuss the non-emotional 
aspects of the film – focus on your thoughts rather than your feelings” and “try to 
maintain a non-emotional expression and tone of voice”. The confederate was 
instructed to “try to act as neutral as possible and do not show any clear emotions” 
during the conversation. During the conversation about The Champ, the reappraisal 
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instructions for the participants were: “discuss the positive aspects of the film – focus 
your thinking on the positive aspects rather than the negative” and “try to be optimistic 
and think positively about the situation”. The confederate was again instructed to try to 
act as neutral as possible and do not show any emotion during the conversation. 

    
Measures 
Social Inhibition 
To assess social inhibition, the 15-item Social Inhibition Questionnaire (SIQ-15)2,32 was 
used. Subjects rated their personality on a 4-point Likert scale ranging from 0 (false) to 3 
(true). The scale yields three subscale scores, for behavioral inhibition, interpersonal 
sensitivity, social withdrawal, and a total score. For presentation purposes, we divided 
the total social inhibition group in two, using median split. Cronbach’s alpha in the 
current study yielded 0.93 for the total score, 0.92 for behavioral inhibition, 0.88 for 
interpersonal sensitivity, and 0.87 for social withdrawal. 
  
Emotion Regulation 
The Emotion Regulation Questionnaire (ERQ)8 was used to assess the trait emotion 
regulation strategies suppression and reappraisal. Emotion regulation was rated on a 7-
point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). Suppression 
was assessed with four items, and reappraisal with six items. Cronbach’s alpha for the 
current study was 0.80 for suppression and 0.81 for reappraisal. 
 
To examine which emotion regulation strategy participants used while watching the film 
clips, one suppression item (i.e., I control my emotions by not expressing them) and one 
reappraisal item (i.e., I control my emotions by changing the way I think about the 
situation I’m in) were assessed after watching each film clip.  
 
Physiological measures 
On the testing day in the GO-Lab, participants were fitted with the physiological 
measurement equipment (BIOPAC Instruments Inc., Goleta, CA). An electrocardiogram, 
impedance cardiogram, and electro dermal activity were recorded to obtain information 
on parasympathetic (root mean square of successive differences; RMSSD) and 
sympathetic cardiac activity (pre-ejection period (PEP), left ventricular ejection time 
(LVET)), and cardiovascular summary measures (inter-beat interval, and systolic and 
diastolic blood pressure). Because emotion induction is a passive task, sympathetic 
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arousal may be picked up to a larger extent by skin conductance level, and non-specific 
skin conductance response (NSSCR). Averages of all physiological variables were 
computed for each experimental period (neutral film, emotion induction, suppression 
conversation, and reappraisal conversation).  
 
Hemodynamic variables. Systolic and diastolic blood pressure were continuously 
measured using the CNAPTM 500 monitoring system (CNSystems Medizintechnik AG, 
Graz, Austria), which employs reusable finger cuffs covering two adjacent fingers 
between digits II-IV. It was combined with BIOPAC (Transducer Amplifier - DA100C) and 
its software AcqKnowledge 4.4. The CNAP technology obtains a standard NBP 
measurement at the beginning of the measurement. An individual transfer function from 
finger to upper arm is then calculated and applied to the CNAP-signal. The waveform 
was visually checked for artifacts. In periods where there were too many artifacts or 
where the CNAP monitor was calibrating, were not included in the analysis. SBP and DBP 
are obtained on a cycle-by-cycle basis in AcqKnowledge. Further details on analysis of 
the hemodynamic variables can be found in Chapter 2. 
  
Myocardial variables. The electrocardiogram was continuously recorded using three 
leads attached to disposable liquid gel Ag/AgCl electrodes, which were placed in a 
modified Lead-II configuration on the chest. Electrocardiogram signals were amplified 
with a BIOPAC ECG100C amplifier, and were visually inspected for artifacts which were 
manually adjusted as necessary. Inter-beat interval and RMSSD were calculated with 
AcqKnowledge. 
 
Pre-ejection period (PEP) and left ventricular ejection time (LVET) were assessed with 
impedance cardiogram. A precision high frequency current source is incorporated, 
which injects a very small current through the measurement tissue volume defined by 
the placement of a set of current source electrodes. A separate set of monitoring 
electrodes then measures the voltage developed across the tissue volume. Because the 
current is constant, the voltage measured is proportional to the characteristics of the 
biological impedance of the tissue volume. Band electrodes were placed on the neck 
and back, so that LEAD140 Alligator clip with teeth, 40 mm, could be placed on the 
electrodes. We averaged the waveform for each period (i.e. ensemble averaging), 
together with the matching electrocardiogram signal, to determine where the B, C, and 
X markers needed to be in the waveform. Manually for each period, the PEP and LVET 
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were calculated. The PEP is defined as the time interval between the onset of 
electromechanical systole (electrocardiogram Q-wave onset) and the onset of left 
ventricular ejection at the opening of the aortic valves, i.e. S wave offset. LVET is defined 
as the time between the opening and closing of the aortic valves (T wave offset). For the 
purpose of this study we only included PEP/LVET ratio, which was calculated for each 
experimental period. Increased values of PEP/LVET ratio indicate increased sympathetic 
cardiac activation.39 
  
Electro dermal activity. We used clear tape electrodes of 24mm diameter, in which an 
isotonic 101 gel was used. Two electrodes were placed on the palm of the hand with two 
to three cm in between.  Skin conductance level data were corrected for baseline (task-
baseline). We extracted non-specific skin conductance responses (NSSCRs) from electro 
dermal activity data, defining a skin conductance response as any depolarization in 
reference to the skin conductance level with an amplitude of 0.03 µS. The model fit error 
computed over all electro dermal activity windows was overlaid into a predictive curve. 
Electro dermal activity windows that deviated by more than 0.05% of the curve 
amplitude were labelled as artifacts and were omitted from the analysis.40 

 
Emotional Responses 
Emotion experience was measured through a post film questionnaire which was used in 
previous research to validate film clips.33 Participants had to rate their emotional 
responses to the film clips on a scale from 0 (not at all) to 4 (extremely). Emotional 
responses could be positive (e.g., happiness) or negative (e.g., sadness). In addition, they 
had to indicate whether they had already seen the movie, how unpleasant or pleasant 
they experienced the film (0 = unpleasant, 4 = pleasant), and whether they used 
suppression or reappraisal while watching the movie (0 = totally disagree with 
statement, 7 = totally agree with statement). The participants also rated their emotional 
responses to the conversations they had with the confederate. For the purpose of the 
current study, we only used the sadness and happiness items. 
 
Statistical Analysis 
A priori power analysis indicated that for performing a repeated measures ANCOVA while 
expecting a less than medium effect size (f = 0.15; 95% power, and an alpha of 0.05, 2 
repeated measures, correlation of 0.50) we would need 206 participants. We used IBM 
SPSS Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp (2013) for all analyses.  
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Baseline characteristics and resting baseline values are presented as descriptive 
statistics (means (SD) or median (IQR), and frequencies). Pearson’s correlations were 
used to determine the association between social inhibition and suppression and 
reappraisal (as measured with self-report) while watching the film clips. The scores on 
sadness and happiness for each period of the experiment were log transformed to 
account for the right skewness. With respect to the physiological parameters, RMSSD 
and skin conductance level were not normally distributed and a log transformation was 
used to improve the data distribution. 
 
Emotion induction - First, we performed a manipulation check to confirm the emotion 
induction main effects on emotion and physiology, with a repeated measures ANCOVA. 
The dependent variables were the emotional (sad, happy) or physiological (e.g., systolic 
blood pressure) responses during the neutral film, and the averaged emotional and 
physiological responses to both emotion induction films (see Chapter 2,, Figure 2, for an 
overview). The continuous score of social inhibition was added as the independent 
variable, to examine whether social inhibition was associated with the emotional and 
physiological emotion induction effect. In the adjusted model, we adjusted for the 
effects of sex.  
 
Emotion regulation – We analyzed the change in emotional and physiological responses 
from emotion induction to the instructed emotion regulation task. This was considered 
the emotion regulation response. Repeated measures ANCOVA was used to examine 
whether social inhibition was associated with the emotional and physiological emotion 
regulation response. The dependent variables were the average emotional (sad, happy) 
or physiological (e.g., systolic blood pressure) response during sadness induction, and 
the average emotional or physiological response to the emotion regulation 
manipulation (suppression or reappraisal; see Figure 2 in Chapter 2 for a graphical 
overview). First, a univariate, unadjusted model was tested with only the social inhibition 
continuous score. Then, the analysis was adjusted for the effect of sex and task order, 
which were added as between-subjects factors (i.e. categorical). Finally, as a post-hoc 
specification, the facets of social inhibition replaced the total social inhibition score, and 
were tested in a separate model while adjusting for the effects of sex and task order. 
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RESULTS 
 
Sample characteristics 
All total group sample characteristics are displayed in Table 1. The participants were 20.6 
years of age (SD = 2.8) on average, and the majority was female and Dutch. A small 
percentage underwent psychological treatment at the time of the experiment.  
 
 
Table 1.  Descriptive statistics.  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note. SD = standard deviation; IQR = inter quartile range; ERQ = Emotion Regulation Questionnaire.  
 
 
Social Inhibition 
The average SIQ15 total score was 15.7 (SD = 9.3; range 0 - 45). The average subscale 
scores were 4.8 (SD = 3.8; range 0-15) for behavioral inhibition, 5.9 (SD = 3.6; range 0-15) 
for interpersonal sensitivity and 5.0 (SD = 3.5; range 0-15) for social withdrawal. The 
subscale inter-correlations ranged between 0.49 and 0.65, indicating that 
multicollinearity will not be a problem in the ensuing RM-ANCOVA analyses. There were 

 Total group (N = 216) 

Age mean (SD) 20.6 (2.7) 

Sex (Female) 71.8% (155) 

Language (Dutch) 87.5% (189) 

Psychological treatment (yes) 12.5% (27) 

Emotion regulation strategies 

Suppression (ERQ) median (IQR) 14.00 (8.0) 

Reappraisal (ERQ)  median (IQR) 29.50 (7.0) 

Experiment related 

Task order (Lion King/Suppression first) 55.1% (119) 

Non-adherence to pre-test health behavior rules 

Smoking 2 hours preceding test (yes) 1.9% (4) 

Limit (≤3) alcohol consumption night before test (yes) 0.5% (1) 

Coffee in 2 hours preceding test (yes) 8.8% (19) 
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significant sex differences in the interpersonal sensitivity subscale (t = 2.86, p = 0.005), 
with women scoring higher than men (Mdifference = 1.5 (SE = 0.54)). There were no sex 
differences in the other two subscales or in the total score. 
 
Habitual emotion regulation strategy 
The median of ERQ subscales suppression and reappraisal were 14.00 (IQR = 8) and 29.5 
(IQR = 7), respectively (Table 1). Social inhibition was positively related to the habitual 
use of suppression (ERQ; r = 0.44, p < 0.001), and negatively related to the use of 
reappraisal (ERQ; r = -0.24, p <0.001). In addition, results showed that individuals scoring 
higher on social inhibition more often used suppression during both sadness inductions 
(Lion King (r = 0.14, p = 0.043); The Champ (r = 0.16, p = 0.022). Social inhibition was 
unrelated to the use of reappraisal during sadness induction (Lion King (r = 0.12, p = 
0.081); The Champ (r = 0.12, p = 0.078).  
 
Emotion Induction Effect 
Emotional responses 
There was a main emotion induction effect for both sadness and happiness reactivity. 
Compared to the neutral film, participants rated to have experienced more sadness (F 
(1, 213) = 403.40, p < 0.001, η2 = 0.654), and lower happiness (F (1, 213) = 64.23, p < 0.001, 
η2 = 0.232) during the sadness inductions. These results indicate that the emotion 
induction was successful. 
 
Social inhibition was unrelated to the emotional response to sadness induction (Table 
2), with the exception of the behavioral inhibition facet. With higher behavioral 
inhibition, we observed a somewhat less pronounced sadness response (F (1, 213) = 3.03, 
p = 0.083, η2 = 0.014). Additionally, women rated more sadness during both sadness-
inductions than men (F (1, 213) = 17.49, p < 0.001, η2 = 0.076). No sex related differences 
were observed for happiness. 
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Table 2.  Results from the RM-ANCOVAs of emotion induction effects associated with social inhibition. 

Note. All analyses were corrected for sex. Bold numbers indicate significant results. The size of partial 
η2  can be interpreted as small (0.01), medium (0.06), and large (0.14).62 
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Figure 1. Changes in parasympathetic activity as assessed with RMSSD in milliseconds (msec) in 
response to sadness induction for low and high social inhibition (SI). 

 

  Emotion induction 
  F (df) p η2 
  Emotional responses 
Sadness 2.36 (1, 213) 0.126 0.011 

Happiness 0.31 (1, 213) 0.576 0.001 

 Physiological responses 
Systolic Blood Pressure 2.55 (1, 70) 0.115 0.035 

Diastolic Blood Pressure 0.69 (1, 70) 0.409  0.010  

Inter-beat Interval (IBI) 0.66 (1, 208) 0.418 0.003 

RMSSD 6.75 (1, 203) 0.010 0.032 

PEP/LVET ratio 1.66 (1, 176) 0.199  0.009 

Skin conductance level (SCL) 1.14 (1, 182) 0.287 0.006 

Non-Specific Skin Conductance Response (NSSCR) 0.17 (1, 195) 0.677 0.001 
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Physiological responses 
Sadness induction was associated with a parasympathetic withdrawal response 
(RMSSD: F (1, 203) = 10.71, p = 0.001, η2 = 0.050), and increased sympathetic arousal 
(NSSCR: F (1, 195) = 21.45, p < 0.001, η2 = 0.099).  
 
Figure 1 shows the course of parasympathetic activity as assessed with RMSSD, from 
baseline to sadness induction for high/low social inhibition (categorized using median 
split for presentation purposes). Social inhibition was inversely related to the sadness 
induction response of parasympathetic activity (Figure 1; Table 2), such that responses 
were blunted in the high social inhibition group (due to a low baseline), while the below 
median group showed the expected withdrawal response. The parasympathetic 
withdrawal response was more prominent in women (F (1, 203) = 4.90, p = 0.028, η2 = 
0.024), but the sex by social inhibition interaction was not significant (F (1, 202) = 0.06, p 
= 0.804, η2 < 0.001). Other physiological measures showed no significant differences in 
association with social inhibition. 
 

Emotion Regulation Effect: Suppression task 
Emotional responses 
The suppression task reduced individuals’ levels of sadness significantly (F (1, 212) = 
136.50, p < 0.001, partial η2 = 0.392). Participants’ happiness score did not change during 
suppression.  
 
Higher social inhibition was associated with less reduction in sadness during the 
suppression task (Figure 2a; Table 3). Post-hoc analysis showed that interpersonal 
sensitivity and social withdrawal, but not behavioral inhibition were showing this effect 
(see Table 3). Social inhibition did not affect the happiness response to suppression 
(Figure 2b; Table 3).  
 
Women generally showed larger reductions in sadness scores (F (1, 212) = 4.65, p = 0.032, 
partial η2 = 0.021), a larger improvement in happiness scores (F (1, 212) = 5.07, p = 0.025, 
partial η2 = 0.023), and women high in social inhibition report larger reduction in sadness 
than men high in social inhibition (F (1, 211) = 4.44, p = 0.036, partial η2 = 0.021). There 
was no sex by social inhibition interaction effect for happiness (F (1, 211) = .74, p = 0.390, 
partial η2 = 0.004). 
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Table 3. Results from the RM-ANCOVAs of emotional emotion regulation effects 

Note. All analyses were corrected for sex and task order. The size of partial η2  can be interpreted as 
small (0.01), medium (0.06), and large (0.14).62 
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Figure 2. Sadness (A) and happiness (B) responses of high and low social inhibition (SI) during the 
emotion regulation tasks. 

    Suppression Reappraisal 

    FF  ((ddff))  pp  ηη22  FF  ((ddff))  pp  ηη22  

  Sadness 
A SIQ15 total 6.97 (1, 212) 0.009 0.032 3.632 (1, 212) 0.058  0.017 

        B Behavioral Inhibition 2.73 (1, 212) 0.100  0.013 6.388 (1, 212) 0.012 0.029 

 Interpersonal Sensitivity 6.97 (1, 212) 0.009 0.032 4.512 (1, 212) 0.035 0.021 

 Social Withdrawal 6.44 (1, 212) 0.012 0.029 0.036 (1, 212) 0.849 <0.001 

   Happiness  
A SIQ15 total 0.19 (1, 212) 0.666 0.001 0.368 (1, 212) 0.545 0.002 

            B Behavioral Inhibition 0.02 (1, 212) 0.877 <0.001 0.234 (1, 212) 0.629 0.001 

 Interpersonal Sensitivity 0.02 (1, 212) 0.886 <0.001 0.907 (1, 212) 0.342 0.004 

 Social Withdrawal 0.71 (1, 212) 0.400 0.003 0.015 (1, 212) 0.903 <0.001 
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Physiological responses 
Results showed a typical stress/performance response across measures in response to 
the suppression task. The instructed suppression elicited parasympathetic withdrawal 
(i.e., a decrease in RMSSD (F (1, 202) = 9.48, p = 0.002, partial η2 = 0.045)) and sympathetic 
arousal (i.e., increase in PEP/LVET ratio (F (1, 180) = 10.81, p = 0.001, partial η2 = 0.057), 
skin conductance level (F (1, 184) = 26.33, p < 0.001, partial η2 = 0.125) and NSSCR (F (1, 
192) = 51.96, p < 0.001, partial η2 = 0.213)). As a consequence, inter-beat interval 
decreased significantly (i.e., suggestive of an increased heart rate; F (1, 207) = 87.37, p < 
0.001, partial η2 = 0.297) and diastolic blood pressure increased significantly (F (1, 81) = 
11.75, p = 0.001, partial η2 = 0.127).  
 
With respect to the effect of social inhibition on physiological responses during 
suppression, no within-subject effects were found in relation to social inhibition or its 
facets (Table 4). Task order and sex were not significant confounders.  
 

Emotion Regulation Effect: Reappraisal task 
Emotional responses 
The reappraisal task reduced the sadness level significantly (F (1, 212) = 166.69, p < 0.001, 
partial η2 = 0.440) in the whole group (to the same extent as suppression did), and 
induced a significant happiness response (F (1, 212) = 53.13, p < 0.001, partial η2 = 0.200). 
Like before, during suppression, sadness reduction due to the reappraisal task was 
larger in women (F (1, 212) = 8.98, p = 0.003, partial η2 = 0.041). 
 
Results showed a trend positive association between the social inhibition total score and 
the reappraisal induced reduction in sadness (Figure 2a; Table 3). Importantly, facet 
analyses showed significant contributions of both behavioral inhibition and 
interpersonal sensitivity, but not of social withdrawal, explaining the net trend effect. 
Social inhibition was unrelated to the improvement of happiness (Figure 2b; Table 3).  
 
Physiological responses 
Contrary to expectations, reappraisal (compared to emotion induction level) increased 
sympathetic arousal (PEP/LVET ratio (F (1, 176) = 7.41, p = 0.007, partial η2 = 0.040), skin 
conductance level (F (1, 181) = 33.33, p < 0.001, partial η2 = 0.155) and NSSCR (F (1, 191) = 
76.61, p < 0.001, partial η2 = 0.286), and reduced parasympathetic activity (RMSSD: (F (1, 
204) = 11.21, p = 0.001, η2 = 0.052). We also observed an increase in diastolic blood 
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pressure (F (1, 74) = 8.99, p = 0.004, partial η2 = 0.108), and larger decreases in inter-beat 
interval (F (1, 207) = 161.28, p < 0.001, η2 = 0.438). Social inhibition was unrelated to the 
physiological responses in response to the reappraisal task (Table 4), and there were no 
significant interactions with sex and task order. There were main effects of sex and task 
order (data not shown).  
 
 
 
Table 4..  Results from the RM-ANCOVAs of physiological emotional regulation effects. 

    Suppression Reappraisal 
    F (df) p η2 F (df) p η2 
  Systolic Blood Pressure 
A SIQ15 total 0.49 (1, 81) 0.487 0.006 0.37 (1, 74) 0.543 0.005 
B Behavioral Inhibition 0.62 (1, 81) 0.434 0.008 0.42 (1, 74) 0.519 0.006 
 Interpersonal Sensitivity 0.10 (1, 81) 0.750 0.001 1.73 (1, 74) 0.192 0.023 
 Social Withdrawal 1.97 (1, 81) 0.164 0.024 0.18 (1, 74) 0.670 0.002 
  Diastolic Blood Pressure 
A SIQ15 total 0.01 (1, 81) 0.920 <0.001 0.06 (1, 74) 0.815 0.001 
B Behavioral Inhibition <0.01 (1, 81) 0.956 <0.001 0.50 (1, 74) 0.481 0.007 
 Interpersonal Sensitivity <0.01 (1, 81) 0.959 <0.001 0.01 (1, 74) 0.907 <0.001 
 Social Withdrawal 0.08 (1, 81) 0.785 <0.001 <0.01 (1, 74) 0.991 <0.001 
  Inter-beat Interval (IBI) 
A SIQ15 total 0.02 (1, 207) 0.899 <0.001 1.27 (1, 207) 0.262 0.006 
B Behavioral Inhibition 0.51 (1, 207) 0.476 0.002 2.29 (1, 207) 0.132 0.011 
 Interpersonal Sensitivity 0.03 (1, 207) 0.856 <0.001 1.67 (1, 207) 0.198 0.008 
 Social Withdrawal 0.40 (1, 207) 0.528 0.002 <0.01 (1, 207) 0.973 <0.001 
  RMSSD 
A SIQ15 total 0.36 (1, 202) 0.551 0.002 1.43 (1, 204) 0.233 0.007 
B Behavioral Inhibition 0.37 (1, 202) 0.554 0.002 1.68 (1, 204) 0.196 0.008 
 Interpersonal Sensitivity 0.30 (1, 202) 0.584 0.001 1.19 (1, 204) 0.277 0.006 
 Social Withdrawal 0.14 (1, 202) 0.707 0.001 0.44 (1, 204) 0.508 0.002 
  PEP/Left Ventricular Ejection Time (LVET) ratio 
A SIQ15 total 0.05 (1, 180) 0.816 <0.001 0.62 (1, 176) 0.433 0.003 
B Behavioral Inhibition 0.09 (1, 180) 0.772 <0.001 0.58 (1, 176) 0.448 0.003 
 Interpersonal Sensitivity 0.02 (1, 180) 0.900 <0.001 0.08 (1, 176) 0.774 <0.001 
 Social Withdrawal 0.03 (1, 180) 0.865 <0.001 0.91 (1, 176) 0.340 0.005 
  Skin Conductance level (SCL) 
A SIQ15 total 0.06 (1, 184) 0.806 <0.001 <0.01 (1, 181) 0.981 <0.001 
B Behavioral Inhibition 0.02 (1, 184) 0.895 <0.001 0.07 (1, 181) 0.786 <0.001 
 Interpersonal Sensitivity 0.30 (1, 184) 0.584 0.002 1.06 (1, 181) 0.304 0.006 
 Social Withdrawal <.0.01(1, 184) 0.963 <0.001 0.71 (1, 181) 0.401 0.004 
  Non-Specific Skin Conductance Response (NSSCR) 
A SIQ15 total 0.39 (1, 192) 0.533 0.002 0.71 (1, 191) 0.401 0.004 
B Behavioral Inhibition 0.37 (1, 192) 0.546 0.002 2.49 (1, 191) 0.116 0.013 
 Interpersonal Sensitivity 0.01 (1, 192) 0.910 <0.001 <0.01 (1, 191) 0.978 <0.001 
 Social Withdrawal 1.33 (1, 192) 0.251 0.007 0.33 (1, 191) 0.565 0.002 

Note. All analyses were corrected for sex and task order. The size of partial η2  can be interpreted as 
small (0.01), medium (0.06), and large (0.14).62 
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DISCUSSION 
 
We investigated whether the trait of social inhibition explained individual differences in 
the emotional and physiological responses to sadness induction and subsequent 
emotion regulation tasks. Our results led to two primary conclusions. First, during 
sadness induction, social inhibition was associated with a blunted parasympathetic 
withdrawal response, due to an already withdrawn parasympathetic tone at rest, and 
was unrelated to the emotional response. Second, both suppression and reappraisal 
tasks successfully diminished sadness, and this reduction was smaller with increasing 
levels of social inhibition. Physiological responses to emotion regulation efforts were 
independent of social inhibition. 
 
Physiologically, social inhibition was associated with a blunted parasympathetic 
withdrawal response to emotion induction, which seems to be due to the fact that 
already at baseline parasympathetic withdrawal was large (i.e., floor effect). The 
anticipation of social interaction may have triggered a stress response in socially 
inhibited individuals during the neutral condition, which may be attributed to them 
being concerned about having to interact with other people.2,20 The parasympathetic 
withdrawal during rest and blunted reactivity to emotion induction may be reflective 
allostatic load on the autonomic nervous system, which may contribute to stress-related 
health risks over time.41,42  
 
In contrast with our hypothesis, we found emotional reactivity during film-elicited 
sadness to be unrelated to social inhibition. Previous studies, in contrast, have found 
individual differences in affective experience after emotion induction. For example, 
neuroticism was related to increased negative affect after negative emotion induction,43-

45 while extraversion was related to increased positive affect after positive emotion 
induction.43 In sum, it seems that socially inhibited individuals are particularly 
autonomically aroused by anticipation of ensuing social interaction, and less by the 
emotion induction itself, while the emotional experience seemed unaffected by social 
inhibition.   
 
However, emotion regulation strategies did elicit a reduction in sadness, which was 
progressively less reduced with increasing levels of social inhibition. The smaller decline 
in sadness may lie in the heightened threat sensitivity socially inhibited individuals 

230 | CHAPTER 10

140679 Stefanie Duijndam BNW.indd   230140679 Stefanie Duijndam BNW.indd   230 05-02-20   10:4705-02-20   10:47



 

experience during social interaction,46 leaving them more distressed during social 
interaction. Additionally, as predicted, individuals scoring high on social inhibition were 
less proficient in using reappraisal, and our results showed socially inhibited individuals 
to report higher sadness compared to individuals lower in social inhibition after the 
reappraisal task. 
 
The suppression manipulation in our experiment did not significantly change the 
positive emotional experience after sadness induction, which is in accordance with the 
study of Kalokerinos and colleagues.47 Although some research suggests that 
suppression reduces positive emotional experience (e.g.,8,19,48), our results indicate that 
suppression is not necessarily related to decreased positive emotions. It may be that 
long-term usage of suppression may lead to reduced positive emotion (e.g.,8). As 
expected, reappraisal successfully increased happiness, independent of the level of 
social inhibition. Even though socially inhibited individuals were less proficient in using 
reappraisal to down-regulate sadness, these findings suggest that socially inhibited 
individuals may benefit from instructed reappraisal as it helps to increase their 
happiness.  
 
In contrast to experimental studies that have shown that expressive suppression does 
not alleviate subjective experience of negative emotions,19,26,49,50 we found that 
suppression was effective in decreasing the experience of sadness. A difference in design 
might explain these differences. We manipulated emotion regulation after induction and 
compared the emotional experience during induction with the experience during 
regulation. However, other studies manipulated emotion regulation during the 
induction (e.g.,26,47,49), comparing emotional experience at baseline with that of the 
emotional experience during regulation/induction. In other words, expressive 
suppression after emotion induction may not alleviate subjective experience of negative 
emotions the same way as during emotion induction, as shown in prior research.26,47,49 
 
The physiological response to the suppressive expression task mimicked a typical stress 
response (parasympathetic withdrawal combined with sympathetic activation) across 
physiological measures. In accordance, previous experimental studies have 
demonstrated that suppression is associated with sympathetic nervous system 
activation,16-19 and the current study adds to these findings by also demonstrating 
parasympathetic withdrawal. Nevertheless, the size of the reactivity was unrelated to 
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social inhibition. Notably, socially inhibited individuals use suppression on a regular 
basis (during social interaction), as indicated by their trait questionnaire data, 
suggesting that the physiological arousal associated with suppression occurs repeatedly 
and may become chronically altered. The association between greater suppression 
tendencies and poorer health12 may therefore be explained by an increase of allostatic 
load on the response systems.42 In other words, the habitual use of suppression in 
socially inhibited individuals may contribute to the dysregulated stress responses in 
social situations20 and thus to increased risk of cardiovascular disease.51  
 
With respect to physiological responses to reappraisal, our results revealed an increase 
in sympathetic arousal combined with parasympathetic withdrawal, but these were 
unrelated to social inhibition. Our hypothesis regarding physiological responses to 
reappraisal was therefore rejected. Even though some experimental studies found 
reappraisal to be unrelated to physiological activation,17-19,52 other studies suggest 
otherwise (e.g.,27,28). Using instructed reappraisal as a strategy in an unfamiliar setting 
such as the laboratory, involves active cognitive engagement and it therefore may 
increase sympathetic arousal,8 consistent with literature showing that reappraisal can 
increase physiological reactivity when there is high cognitive demand (e.g.,28,53,54). This 
sympathetic arousal is necessary to perform well on a task, and may help explain our 
findings. Importantly, previous research describes that using reappraisal for the first time 
may be effortful, but over longer cognitive training intervals, it may become less 
demanding, resulting in less sympathetic nervous system activity (e.g.,55). Whether this 
may benefit socially inhibited individuals as well, is worth investigating given the 
association of social inhibition and (mental) health related problems.2,32 
 
Each underlying facet of social inhibition contributed differently to emotional reactivity 
during instructed emotion regulation. Behavioral inhibition was associated to the 
sadness response to reappraisal, but not suppression. As behaviorally inhibited 
individuals show decreased conversational behaviors9 and have difficulty providing 
input on ideas,56 having to interact with a stranger might distract them from actually 
doing the instructed reappraisal. Interpersonal sensitivity was related to the change in 
sadness in response to both instructed suppression and reappraisal. This result makes 
conceptual sense, given that interpersonal sensitive individuals report more negative 
affect during stress,57 and anticipate negative reactions.2 In a social stress study with 312 
undergraduate students, social inhibition was associated with increased emotional 
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reactivity, with behavioral inhibition and interpersonal sensitivity being particularly 
associated with the sadness response.58 Social withdrawal was only associated with 
changes in sadness scores in response to suppression. High scorers on social withdrawal 
have a tendency to suppress their emotions during social interactions, and suppression 
does not necessarily eliminate negative feelings but rather leaves them unresolved.13 
During reappraisal however, which is a more adaptive emotion regulation strategy, 
social withdrawal was unrelated to the sadness response during reappraisal, which may 
indicate that reappraisal helps regulating the sad emotions more efficiently. 

 
Limitations and implications 
The results of this study should be viewed in light of its limitations and strengths. The 
sample was female-dominated (72%) and all participants were undergraduate 
psychology students, which possibly limits generalization of the results to other 
populations. Another limitation was that we lost some physiological data due to 
equipment failure and unresolvable artifacts. Additionally, it is uncertain whether the 
physiological response portrayed the regulation effect, or the stressfulness of talking 
about loss with a stranger. More research is necessary to examine this further.  
 
A strength of this study is the large sample size, the use of standardized stimuli, and the 
fact that both emotional and physiological reactivity variables were taken into account. 
In addition, we investigated multiple regulatory subsystems to create a more complete 
illustration of the individual differences in physiological responses to emotion induction 
and regulation. Lastly, our analyses were performed while controlling for sex and task 
order. 
 
Future research investigating the effects of social inhibition on emotion regulation 
should focus on manipulation studies aiming to increase skills in reappraisal, as emotion 
regulation strategies are learned strategies and not innate traits. Even though 
reappraisal was not as beneficial for socially inhibited individuals to down-regulate 
negative emotions compared to individuals low in social inhibition in our study, 
extensive training may enhance reappraisal resulting in less negative and more positive 
emotions, and less sympathetic nervous system activity in general (e.g.,55), which is 
important for health improvements. Several studies have found positive treatment 
effects of reappraisal in reducing unpleasant emotions in individuals with social anxiety 
disorder (for review, see59), which was mostly related to the ability to use reappraisal 
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effectively. A study in which a short intervention was performed in socially anxious 
individuals, showed promising results in effectively training participants in using 
reappraisal in stressful situations.60 Additionally, reappraisal was found to effectively 
reduce negative emotions following social threats in socially anxious individuals.61 Even 
though social inhibition is a personality trait rather than a disorder, it is related to social 
anxiety,25 and there is reason believe that cognitive reappraisal training may benefit 
socially inhibited individuals in managing their sensitivity to threat (e.g. social evaluative 
concerns) and therefore decrease their emotional reactivity in social interaction.  

 
Conclusion 
In summary, our results revealed that social inhibition was associated with a blunted 
parasympathetic withdrawal response to sadness induction. This suggests allostatic 
load already being present42 and ongoing in those participants with  higher social 
inhibition, which contributes to stress-related health risks. In addition, social inhibition 
was associated with a smaller reduction in sadness experience during instructed 
emotion regulation. Instructed suppression was, as expected, associated with a typical 
physiological stress response, without social inhibition affecting its size. However, as 
socially inhibited individuals habitually use suppression as an emotion regulation 
strategy, this may have negative consequences for their health.12 Reappraisal was less 
successful in reducing sadness in socially inhibited individuals, which may be due to 
their less proficient use of this emotion regulation strategy. Nonetheless, reappraisal 
boosted happiness, which was unrelated to social inhibition, and may indicate that 
individuals with high social inhibition may benefit from increasing their reappraisal skills. 
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GENERAL DISCUSSION 
 
This dissertation aimed to gain a better understanding of the nature of adult social 
inhibition, and of the physiological (stress reactivity/recovery) and psychological 
(emotion regulation) processes associated with social inhibition and its different 
manifestations. In the first part of the dissertation, we examined the validity of our 
theory-based, multi-faceted social inhibition model, and developed a new assessment 
tool based on this model. With this tool, we were able to study how social inhibition 
relates to emotional and physiological responses to social stress, thereby gaining insight 
into the empirical and ecological validity of our model. In the second part of the 
dissertation, we did an in-depth analysis across multiple studies to examine (i) which 
emotion regulation processes characterize social inhibition, and (ii) how emotion 
regulatory strategies are associated with emotional and physiological functioning as a 
function of individual differences in social inhibition. This final chapter discusses the 
main findings of the dissertation, its implications and future directions for research and 
practice. 
 

VALIDITY OF A MULTI-FACETED MODEL OF SOCIAL INHIBITION 
 
Findings from animal1,2 and developmental3,4 studies indicate that social inhibition may 
be related to adverse physical and mental health outcomes. However, how, and why, 
social inhibition may affect health and well-being in human adults is largely unexplored. 
Hence, we started a theory-driven effort to identify behavioral, cognitive and affective 
tendencies that characterize the specific responses of socially inhibited adults to 
different physiological and psychological demands. The prototype of a multi-faceted 
social inhibition model has been presented previously,5 and this dissertation further 
elaborated on that idea. In Chapter 3, we came to define social inhibition as a broad 
and stable personality trait that is characterized by inhibited behavior during social 
interaction (behavioral inhibition), increased social-evaluative concerns (interpersonal 
sensitivity), and withdrawal from intense social engagement situations (social 
withdrawal). The 15-item Social Inhibition Questionnaire (SIQ15) resulted from this 
model of adult social inhibition. Findings from this dissertation confirm the construct, 
convergent, and divergent validity, and the test-retest reliability of the SIQ15 in both 
general (Chapters 3 and 4) and cardiac patient (Chapter 4) populations, and suggest 
that social inhibition is more than a unitary trait. The different manifestations of social 
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inhibition were well represented by the SIQ15, enabling the assessment of the three 
underlying behavioral inhibition, interpersonal sensitivity, and social withdrawal facets 
in addition to the broad social inhibition domain. 
 
This new theoretical framework was then used to further improve our understanding of 
the role of social inhibition in explaining individual differences in stress reactivity and 
recovery. Previous research on Type D personality, which refers to the combination of 
social inhibition with negative affectivity,6 showed that Type D was associated with 
exaggerated cardiovascular and cortisol stress responses in situations characterized by 
social evaluation,7,8 and with delayed recovery of blood pressure in response to anger 
recall.9 The present dissertation adds to these findings by showing that the current, 
overall, broad social inhibition construct, is related to heightened sympathetic 
cardiovascular activation in response to social evaluative stress (Chapter 5), and anger 
recall (Chapter 6), independent of negative affectivity. Additionally, social inhibition 
was associated with a blunted parasympathetic response to sadness, due to an already 
withdrawn parasympathetic tone at rest (Chapter 10).  
 
Stressor-specific responses 
Our findings provide insight into the similarities and discrepancies in responses to 
different types of stressors in socially inhibited individuals. Although both social 
evaluative stress and anger recall elicited heightened sympathetic cardiovascular 
responses in socially inhibited individuals, social inhibition was differentially associated 
with the corresponding emotional responses during these different types of social 
stressors. While social inhibition was related to an increased experience of both high and 
low arousal negative emotions in anticipation of and during social evaluative stress, the 
social inhibition trait was unrelated to changes in the experience of anger during anger 
recall. In addition, there were stressor-specific cardiovascular recovery responses. The 
social evaluative stressor evoked a delayed physiological recovery response in socially 
inhibited individuals, whereas following anger induction social inhibition was unrelated 
to the recovery response. 
 
Stressor-specific responses are well acknowledged in the stress literature, and relate to 
the degree to which active coping or passive coping is required.10,11 While active coping 
is associated with increases in heart rate and systolic blood pressure, passive coping is 
associated with stronger effects on diastolic blood pressure.12,13 In addition, specific 
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emotional categories seem to have different influences on autonomic nervous system 
arousal; e.g., anger elicits stronger blood pressure responses than sadness.14 The current 
dissertation adds to this complexity by showing that individual differences may exist in 
these stressor-specific responses. The effect sizes of social inhibition on the 
physiological response profiles are shown in Figure 1, visualizing the individual 
differences in emotion-specific responses. Figure 1 suggests that anger and sadness 
induce more pronounced differences in physiological stress responses in socially 
inhibited individuals than social stress, suggesting that social inhibition exaggerates the 
known differences in emotion-specific physiological responses.  

 

 
Figure 1. Effect sizes of individual differences in social inhibition on physiological responses to 
different stressors. Red square: effect size of social inhibition in response to anger induction; Black 
circles: effect size of social inhibition in response to sadness induction; Blue triangle: effect size of social 
inhibition in response to social evaluative stress.   
Abbreviations: IBI = inter-beat interval; RMSSD = Root Mean Square of the Successive Differences; DBP 
= diastolic blood pressure; SBP = systolic blood pressure; NS-SCR = non-specific skin conductance 
responses; SCL = skin conductance level; PEP/LVET = pre-ejection period/left ventricular ejection time 
ratio.  
 
 
Behavioral, cognitive, and affective components of social inhibition 
Our multi-faceted model of adult social inhibition asserts that differential associations 
with outcomes may exist between the three underlying facets, even though they reflect 
one general social inhibition trait. Previous definitions of behavioral inhibition have 
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included social withdrawal as a component of the behavioral inhibition trait (e.g.,15-17), 
and thus far have been examined as one construct. Another related example is the social 
inhibition scale of the DS14 (assessment of Type D personality),6 which reflects both 
behavioral inhibition and social withdrawal, but as one construct. How these facets 
uniquely contribute to specific outcomes is therefore unknown.  
 
In contrast, our model makes a clear distinction between inhibited behavior during 
social interaction (decreased conversational behaviors), and social withdrawal (which 
covers the avoidance of social interaction). Social withdrawal is closely related to the 
personality trait of harm avoidance,18 but is more specific in that it explicitly addresses 
social situations instead of avoiding potential danger in general. Inhibited behavior 
during social interaction and avoidance of social situations may be a result of having 
concerns about potential social rejection.19 Interpersonal sensitivity is therefore an 
important addition to behavioral inhibition and social withdrawal in defining adult 
social inhibition. Interpersonal sensitivity has some overlap with the personality 
construct hostility,20,21 but while hostility is characterized by angry and aggressive 
responses to social rejection (‘fight’), interpersonal sensitivity is characterized by 
responses of anxiety, inhibited behavior, and social withdrawal (‘flight’).22  
 
Further, the underlying facets may differ in sensitivity towards specific interpersonal 
situations or social stressors. For example, behaviorally inhibited individuals may be 
especially vulnerable to speech-related stressors due to their decreased communicative 
skills. Social evaluative stressors may be particularly stressful for individuals with high 
levels of interpersonal sensitivity, given their fear of negative evaluation. Social 
withdrawal may be mostly  associated with physiological changes in response to 
emotion induction because withdrawal is related to emotion suppression which, in turn, 
is associated with increased sympathetic arousal.23 Thus, in our model, we tease apart 
these related underlying facets and consider them as different manifestations of a 
broader social inhibition personality construct that should be assessed separately to 
identify their unique contributions to psychophysiological outcomes.  
 
Data from the present dissertation support the notion that each facet contributed 
differently to the stress and anger responses (Chapters 5 and 6). The Trier Social Stress 
Test (TSST) is designed to induce social threat directly in the present moment, whereas 
the anger recall task provokes a stress response through reminiscence of a threatening 
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situation from the past. Because social inhibition is associated with enhanced vigilance 
to perceived social threat,24 this may explain why all facets were associated with changes 
in low arousal negative emotional responses to social evaluative stress, but not in 
response to anger induction. Behavioral inhibition may play an important role in this 
perceived threat sensitivity, given that this was the only facet associated with high 
arousal negative emotional responses during social evaluative stress. Our results further 
demonstrate that this threat sensitivity may also affect individuals with high social 
withdrawal scores, but on a physiological level, expressed by cardiovascular arousal. 
Behavioral inhibition and interpersonal sensitivity may relate to sensitivity to the health 
effects of induced anger, given the association with increased cardiovascular reactivity 
in response to the anger recall task. Hence, there seem to be significant individual 
differences in threat appraisal within the broad social inhibition domain that result in 
systematic, context-dependent differences in emotional and physiological responses 
that may influence stress-related health outcomes.  
 
Facets and subordinate traits 
More generally, our data supports the notion that individual facets can drive specific 
associations between a personality trait and an outcome.25 This scatter among facets 
reflects real disparities in standing on different but related sub-traits, which would have 
been missed when only studying the global trait. For instance, interpersonal sensitivity 
was associated with higher subjective anger experience during the anger recall task, but 
no association was found for the general social inhibition trait (Chapter 6). In this 
example, the association is specific to interpersonal sensitivity and is therefore not 
attributable to the global trait. Although some may consider analyzing facets separately 
as unnecessary additions to trait-level analyses,26,27 there is also evidence to suggest that 
in some cases, facets may give more precise indications of specific behaviors and 
experiences.25,28,29 An important corroborating example comes from a study by 
Terracciano et al.,30 in which a relationship between impulsiveness and BMI was found. 
Facet analysis revealed that this relationship was specific for two items within that trait 
that were related to eating habits. If these authors would not have examined the 
association on a facet level, they would have concluded that impulsivity and BMI are 
related, while in fact only two specific eating related items were related to BMI.30 Besides, 
it is also possible that underlying facets have correlations in the opposite direction as 
compared to the overarching trait,25 providing evidence that no conclusive association 
between an outcome and a trait exists.31  
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Our findings demonstrate the value of the SIQ15 as an instrument that provides both a 
global and detailed assessment of an individual’s social inhibition and emphasize the 
need to interpret the complexities of the roles facets have in predicting outcomes. We 
encourage future research with the SIQ15 to aim at ambulatory measures and 
experience sampling methods, to investigate how social inhibition affects stress 
regulation in daily life. All the experiments in the current dissertation were conducted in 
the GO-Lab, which has many advantages (baseline controlled, climate-controlled, 
delimitation of distractions), but may not reflect real-life settings as experience sampling 
methods do. Further, by performing functional Magnetic Resonance Imaging (fMRI) and 
Electroencephalography (EEG) studies, we may be able to uncover neurological 
pathways and brain arousal differences that might explain physiological differences in 
socially inhibited individuals. 
 
Age and sex differences in social inhibition 
We observed younger age to be associated with higher levels of social inhibition in the 
healthy student and general population samples. No age difference was found in the 
sample of patients with heart disease, whose mean age was substantially higher, and 
whose age range was substantially smaller than in the other samples (Chapter 3 and 
4). Although personality traits remain relatively stable over time, life events and intrinsic 
maturation may help shape changes in personality over time.32,33 We, therefore, 
hypothesize that, if adaptive personality maturation occurs from adolescence to 
adulthood, social inhibition may decline with age, and Figure 2 is a first indication to 
support this hypothesized pattern across the lifespan.  
 
Figure 2 is based on mean social inhibition (facet) scores per approximate decade age 
bin of all the datasets of Chapters 3  and  4 combined, split for sex. A decline of social 
inhibition with increasing age was observed in women, and this was especially driven by 
the decrease in interpersonal sensitivity scores. This may imply that with increasing age, 
women may become less concerned with others’ evaluation of themselves. These 
results are in accordance with research showing decreasing levels of interpersonal 
problems with increasing age.34 The decline in social inhibition scores is also observed 
in men, with the exception that an increase of social inhibition is shown after the age of 
70. This pattern of decline with age is also observed in a wide range of personality traits,35 
and moods (e.g., depression),34 and thus may also hold for social inhibition. 
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Increased scores of behavioral inhibition and social withdrawal in the highest age groups 
drive the increase in social inhibition scores in men, which may indicate that older men 
tend to be more inhibited and withdrawn. These behaviors may be explained by life 
circumstances, such as loss of loved ones, fading social support networks, increased 
dependency, and loss of employment. Because higher levels of behavioral inhibition and 
social withdrawal were observed among male patients with heart disease as compared 
to female patients (Chapter 4), these facets may be characteristic for (older) men with 
heart disease.  
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Figure 2. Mean social inhibition (facet) scores across different age cohorts for men and women 
separately (N = 2080). 

 
Other important sex differences were observed in the emotional and physiological 
responses to social stress (Chapter 5). For example, socially inhibited women reported 
both low (e.g., sadness) and high (e.g., anger) cortical arousal negative emotions, while 
socially inhibited men only reported high cortical arousal negative emotions in response 
to stress. Furthermore, the association with sympathetic activation was mostly α-
adrenergic in women but also β-adrenergic in men. This may indicate that previously 
observed sex differences in emotional and physiological stress responses (e.g.,36-38) may 
be magnified by the social inhibition trait. Overall, these findings highlight the 
importance of considering sex and age characteristics when accounting for individual 
differences in adult social inhibition.  
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EMOTION REGULATION CHARACTERISTICS OF SOCIAL INHIBITION  
 
Another major aim of the present dissertation was to examine the role of social inhibition 
within the conceptual framework of emotion regulation processes as described by 
Gross.39  
 
Avoiding strategies associated with social inhibition 
The findings across four chapters of this dissertation, lead us to conclude that social 
inhibition is associated with the employment of avoidance strategies. These avoidant 
strategies were at the level of situation-regulation (selection and modification; Chapter 
8), attentional deployment (ignoring emotional information; Chapter 9), and response-
modulation (suppression; Chapter 10), but not with automatic (i.e., implicit) avoidance 
tendencies (Chapter 7). In other words, socially inhibited individuals seem to process 
threatening emotional content at a later stage of emotion regulation. The tendency to 
employ expressive suppression and other avoidant behaviors may be used as a self-
enhancing strategy in socially inhibited individuals to prevent potential rejection of 
others.5,40,41 Socially inhibited individuals were less likely to effectively employ 
reappraisal during social interaction to downregulate their negative emotional 
responses (Chapter 10), but reappraisal boosted happiness, which may indicate that 
individuals with high social inhibition may benefit from increasing their reappraisal skills. 
This may result in less negative and more positive emotions, and less sympathetic 
nervous system activity in general (e.g.,42), which is important for health improvements. 
 
Emotion regulation characteristics of different social inhibition facets 
This dissertation’s emotion regulation papers also show that the facets of social 
inhibition contribute differently to the results of emotion regulation research, and are 
each associated with a unique emotion regulation style. 
 
Behavioral inhibition - The emotion regulation style of behaviorally inhibited individuals 
is characterized by avoidance of negative situations, avoidant behavioral modifications 
during uncomfortable situations, and suppression of the expression of emotions 
(Chapters 7, 8 and 10). In children, high levels of behavioral inhibition may increase the 
probability of using more avoidance-oriented coping strategies to manage threatening 
situations,43 and the results of the current dissertation give reason to believe that these 
behaviors in childhood may continue in adulthood. The avoidant emotion regulation 
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style may be explained by the fear of novelty in behaviorally inhibited individuals.44 
These regulatory styles are considered maladaptive,45 and previous research shows that 
maladaptive emotion regulation moderates the relation between behavioral inhibition 
and anxiety.46,47 The emotional dysregulation observed in behaviorally inhibited adults 
may, therefore, increase the risk of developing anxiety disorders.48-50 
 
Interpersonal sensitivity - Interpersonal sensitive individuals tend to avoid situations 
that are negative, but also to approach situations and social cues that are positive. They 
may modify situations using avoidant and emotion-focused self-control behaviors, while 
suppressing the expression of emotions. Thus, interpersonally sensitive individuals may 
be motivated to approach others in the interest of being sociable and leaving a good 
impression (Chapters 7 and 8); however, at the same time they may use avoidant 
behaviors to prevent confrontation (Chapters 8 and 10), which is also shown in a 
tendency to avoid positive words compared to lower levels of interpersonal sensitivity 
(Chapter 9).  These concerns about possible negative reactions from others combined 
with the approach tendencies, provide some evidence that the approach-avoidance 
conflict observed in socially inhibited individuals51 may be specific for high levels of 
interpersonal sensitivity. Importantly, the approach-avoidance conflict may lead to 
more distress and anxiety,47,52 which may explain why adults high in interpersonal 
sensitivity report higher levels of emotional distress (e.g., negative affectivity; Chapters 
3 and 4).  
 
Social withdrawal - Emotion regulation in individuals with high levels of social 
withdrawal is characterized by a tendency to avoid negative situations, but also to use 
disengagement behaviors and emotion- and problem-focused self-control behaviors to 
modify situations, and suppressing emotional expressions during social interaction 
(Chapters 8 and 10). The increased anxiety that socially withdrawn individuals 
experience during social interaction,53,54 may result in avoidance due to the elevated 
levels of perceived stress.19 The tendency to withdraw from others and to inhibit 
emotional expression55 may generate feelings of loneliness54 and may result in a lack of 
close confiding relationships.44,56 Individuals with high levels of social withdrawal may 
therefore be more susceptible to the adverse effects of loneliness regarding stress-
related diseases.57,58 However, individuals high in social withdrawal were also more likely 
to benefit from reappraisal in downregulating negative and upregulating positive 
emotions after sadness induction (Chapter 10). This may indicate that socially 
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withdrawn individuals may initially engage in maladaptive emotion regulation, but may 
also be more receptive in learning to employ adaptive emotion regulation such as 
reappraisal. 
 
Given the fact that avoidance and suppression are associated with maladaptive stress 
responses such as increased anxiety59 and sympathetic arousal,23 these findings once 
again emphasize the importance of assessing different facets of social inhibition in stress 
research.  
 
Suggestions for more research on emotion regulation 
It would be insightful to manipulate emotion regulation during emotion induction to 
investigate the impact of different emotion regulation styles while the emotion is being 
experienced, instead of during social interaction after emotion is induced, as we did in 
Chapter 10. In addition, Chapter 7 concludes that based on an implicit approach-
avoidance task social inhibition is unrelated to automatic threat regulation processes. 
However, future research may focus on the effects of explicit approach-avoidance effects 
as well, to understand where in the timing of emotional processing social inhibition is 
affected. 

 
SOCIAL INHIBITION, HEALTH, AND WELL-BEING 
 
The potential threat of social rejection is considered a main source of stress in socially 
inhibited individuals,5,60 and should be viewed in the context of continued 
environmental stress. The exaggerated stress responses of socially inhibited individuals 
observed in this dissertation are indicative of an imbalance of the autonomic nervous 
system, favoring sympathetic dominance, which is considered a risk factor for the 
development of cardiovascular disease,61,62 and is involved in various mental disorders, 
such as social anxiety disorder, and depression.63-66  
 
Mental health 
Both depression and social anxiety are associated with increased negative emotional 
reactivity in response to daily-life hassles,65,67,68 suggesting a vulnerability towards stress. 
Daily-life stress sensitivity may even mediate the onset of depressive symptoms.67 
Hence, our findings that social inhibition is associated with increased high arousal 
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negative emotional responses during social stress (Chapter 5), may indicate an 
increased vulnerability for mental disorders as well.  
 
Social inhibition may be a risk factor for developing social anxiety disorder, given that it 
shares features with this disorder.53 For example, social anxiety disorder is characterized 
by altered threat processing and increased vigilance.69 Similarly, social inhibition has 
been associated with increased activation of a broad cortical network involved in 
vigilance and threat monitoring.24 Moreover, socially anxious individuals are motivated 
to maintain closeness to others, and they avoid social situations in fear of leaving a bad 
impression at the same time.70 Anxiety drives socially anxious individuals to use 
avoidance regulation to protect the self,59,71,72 which is also characteristic for socially 
inhibited individuals (Chapters 8 and 10). Ironically, these behaviors may result in 
rejection from others,73,74 thereby reinforcing anxiety and interpersonal stress.75 
Importantly, social inhibition is a personality trait rather than a disorder, and should, 
therefore, be distinguished from social anxiety disorder. Social inhibition may also be a 
risk factor for the development of depression,76 and suppression of emotions may be a 
mechanism explaining this association.77  
 
Although not yet formally tested, our results and prior literature provide us with some 
indication that multiple social inhibition facets play a role in the above associations. 
Behavioral inhibition in children is often associated with later development of anxiety 
disorders,48,78 which seems to be due to a genetic predisposition to anxiety sensitivity, an 
overappraisal of fear, and an avoidant regulation style.79 Together with the findings of 
this dissertation linking adult behavioral inhibition to avoidant situation regulation, and 
exaggerated emotional and physiological responses due to emotional dysregulation 
when confronted with social stress, this indicates an important role for behavioral 
inhibition in the association between social inhibition and anxiety-related disorders. 
Interpersonal sensitivity also plays an important role in vulnerability to mental health 
problems. We found interpersonal sensitivity to be the facet that was most strongly 
correlated with measures of psychological distress (e.g., negative affectivity; Chapters 
3 and 4), which relates to anxiety and depressive disorders.80 In addition, the approach-
avoidance conflict of socially anxious individuals70 was also characteristic of 
interpersonal sensitivity in this dissertation (Chapters 7 and 8). Social withdrawal may 
be an important behavioral marker in the association with depression.81 Finally, 
emotional suppression has been associated with an increased risk of developing 
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depressive symptoms in socially anxious individuals.77 The current thesis shows that 
emotion suppression is characteristic for high levels of social withdrawal. Hence, more 
research in general and psychiatric populations is warranted to elucidate the exact role 
of social inhibition and its underlying facets in vulnerability to mental health problems. 
 
Physical health 
The results of this dissertation suggest that socially inhibited individuals tend to 
experience an exaggerated stress response and delayed stress recovery, which may in 
time be harmful to their cardiovascular health.82-84 For example, high negative emotional 
reactivity to daily-life stressors is associated with hyperactivation of the sympathetic 
nervous system,85,86 and may, therefore, cause later chronic physical health 
problems.87,88 Exaggerated reactivity and delayed recovery of cardiovascular responses 
to mental stress also predicted a greater risk of poor cardiovascular health over time.89,90 
Overall, heightened affective and cardiovascular reactivity to stress may incur allostatic 
load, and may increase the risk of chronic health conditions.91  
 
These stress responses of socially inhibited individuals may partly be explained by their 
tendency to suppress emotions during social interaction,54,92 given that the suppression 
of emotions increases sympathetic activation.93,94 The results of this dissertation 
supports this notion by showing elevated physiological stress responses during an 
emotional suppression task (Chapter 10). Additionally, anxiety-related processes 
associated with social inhibition may also play a role in activating the sympathetic 
nervous system.95 Anxious individuals are characterized by dysregulation of the 
autonomic nervous system (e.g., reduced autonomic flexibility)96 resulting in an 
inadequate response to a constantly changing environment. The fear of negative 
evaluation and social rejection socially inhibited individuals experience, may therefore 
contribute to the exaggerated stress responses observed in the present dissertation.  
 
In addition to heightened sympathetic cardiovascular activation, we also observed a 
shallow breathing pattern and increased electrodermal activity in response to stress in 
socially inhibited individuals. The shallow breathing pattern is part of the fight-or-flight 
response of stress,97 and may affect sympathetic activation of the skeletal muscles.98 
Electrodermal activity assesses activation of the eccrine sweat glands, which is entirely 
under sympathetic control.99 Finally, parasympathetic withdrawal was observed in 
socially inhibited individuals in anticipation to social interaction (Chapter 10), which 
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may have been caused by an unconscious representation of the threat.100 This pattern 
of activation may be emotion- and task-dependent,101 given that in passive tasks we 
observed changes in skin conductance, while in active tasks we observed respiration 
and cardiovascular changes as a more classical fight-flight adrenergic response. These 
results give support for the need to account for cardiac, respiratory, and electrodermal 
measures independently (e.g.,102,103), and to identify the role of both the sympathetic and 
parasympathetic nervous system, to gain insight in how a predictor is related to 
autonomic nervous system responses. 
 
Cardiovascular outcomes related to social inhibition and its facets 
Due to the multi-faceted nature of the SIQ15, we were able to uncover which facets of 
social inhibition were specifically associated with increased cardiovascular health risks. 
Some responses, such as the delayed recovery of systolic blood pressure in response to 
social evaluative stress, were typical for the broad social inhibition trait. This indicates 
that the adverse cardiovascular effects of delayed recovery from stress (increased risk of 
hypertension, coronary artery disease, and stroke)104,105 may be explained by a 
combination of the facet scores, rather than by a specific facet of social inhibition.  
 
Research on Type D personality suggests that social inhibition combined with negative 
affectivity is associated with the incidence and poorer prognosis of coronary heart 
disease.82,84 This indicates that high scores on behavioral inhibition and social 
withdrawal (combined with high negative affectivity) are important in relation to some 
cardiac outcomes. The current dissertation adds to these findings by showing that 
behavioral inhibition and social withdrawal display stressor-specific responses. 
Behaviorally inhibited individuals were more likely to respond with shallow breathing 
patterns to active stressors and cardiovascular reactivity to passive/emotional stressors, 
which may be explained by its close link to anxiety.49 On the other hand, because higher 
sympathetic nervous system activity plays a key role in withdrawal behaviors (e.g.,4), this 
may explain why social withdrawal was more likely associated with sympathetic arousal 
in response to both active and passive stressors. Most studies on Type D personality were 
carried out in cardiac samples, which predominantly included men with coronary heart 
disease.106-108 Based on the results from Chapter 4, we therefore speculate that men 
with coronary heart disease might be more susceptible to adverse cardiovascular 
reactions in response to stress associated with inhibition and withdrawal. 
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Interpersonal sensitive individuals especially respond with increased blood pressure 
reactivity regardless of the type of stressor. Recent research shows that elevated 
(systolic) blood pressure in women was associated with a higher relative risk for 
myocardial infarction compared to men.109,110 We, therefore, speculate that given the 
higher interpersonal sensitivity scores in women, the physiological stress response 
pattern of socially inhibited women might predispose them to cardiovascular disease. 
Interpersonal sensitivity also has some overlap with the personality construct 
hostility,20,21 which is an established risk factor of cardiovascular disease.111 In sum, each 
facet has important contributions to the cardiovascular effects associated with social 
inhibition, and people scoring high on all facets may be especially susceptible to the 
adverse effects of social stress. It is therefore of significant importance to support socially 
inhibited individuals in managing their mental and physical well-being.  
 
Managing well-being 
The paragraphs above demonstrate the importance of developing and testing 
interventions that target the emotional and physiological risk profile associated with 
social inhibition. One possible approach may be through emotion regulation therapy, 
aiming to increase skills in reappraisal. Extensive training of reappraisal skills reduces 
negative and enhances positive emotional experiences, and some promising results 
have been found in individuals with social anxiety disorder.112-114 Previous research also 
shows reappraisal to be an important protective factor against the adverse effect of 
suppression on mental health outcomes.115-117 Further, effective emotion regulation 
might attenuate the effect of chronic stress on cardiovascular disease risk factors.118,119 
Socially inhibited individuals were successful in upregulating their happiness responses 
after sadness induction (Chapter 10) which may indicate that learning reappraisal skills 
will benefit them in managing their emotional and physiological responses to social 
stressors.  
 
Because socially inhibited individuals tend to employ maladaptive situation selection 
and modification behaviors (Chapter 8), Acceptance and Commitment Therapy (ACT) 
may be another approach for socially inhibited individuals to improve their stress and 
emotion regulation skills.120,121 ACT aims to accept feelings of negative emotions instead 
of avoiding them, resulting in goal-directed behavior change. This may help decrease 
avoidance tendencies in socially inhibited individuals and, in turn, decrease the risk of 
developing anxiety symptoms. The possibility to provide online interventions of emotion 
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regulation therapy and ACT should also be explored.120,122 Overall, more research is 
necessary to investigate the effectiveness of these and other interventions to enhance 
mental well-being in socially inhibited individuals.  

 

PROCESS MODEL OF EMOTION REGULATION: CLARIFICATION AND 
EXTENSION 
 
The process model of emotion regulation by James Gross,39 on which the second part of 
the thesis was based, is a well-known and influential model that describes five different 
strategies of emotion regulation: situation selection, situation modification, attentional 
deployment, cognitive change (i.e., reappraisal), and response modulation (i.e., 
suppression). During the writing of this thesis, it became clear that some aspects of the 
process model of emotion regulation might benefit from further clarification and 
extension.  
 
First, we suggest that situation selection actually combines situation appraisal with a 
basic approach-avoidance choice to stay or to leave the situation, and thereby serves as 
a pre-regulation process rather than an actual regulation process. The appraisal of the 
valence of the situation shares common ground with the primary appraisal of a stressor 
in Lazarus’ transactional model of stress and coping.123,124 If the situation is appraised as 
positive, one can hold on to that positive feeling by staying in that situation. Conversely, 
if the situation is appraised as negative (threat appraisal), one may choose to either 
avoid that situation (basic approach-avoidance behavior), or, if the situation is 
unavoidable (e.g., having to give a speech, talk to a colleague at the coffee machine), use 
other regulation strategies. We, therefore, consider the threat appraisal as the drive to 
set the regulation cycle in motion. In this light, situation selection may rather be a pre-
regulation appraisal process, with three choices as an outcome: approach, avoidance by 
removing yourself from the situation, or emotion regulation when avoidance of a 
negative situation is not possible (see Figure 3). 
 
Second, instead of viewing emotional and physiological responses solely as 
consequences of emotion regulation, we suggest that these responses, in turn, are also 
the motivation to start regulating or behaving in a certain way to diminish unwanted 
emotions. We refer to these responses as the status of how someone is feeling. Which 
regulation types or behaviors are chosen, may affect the status of the individual. For 
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example, if someone is feeling sad because of recent bad news (status) but is in an 
important work meeting, he/she is more likely to suppress this emotion (regulation) and 
stay in the background during the meeting (behavior). This, however, does not relieve 
sadness (status). If he/she decides to leave the meeting (behavior) and meet up with a 
friendly colleague to express his/her emotion (regulation), this may relieve sadness 
(status change). The process model involves thereby an ongoing sequence of different 
regulation and behavioral strategies, which has been proposed very recently as a 
phenomenon called polyregulation125 aimed at adapting the status of the individual 
until the desired status is achieved (see Figure 3, panel below the model). Although some 
research suggests that employing many different regulatory strategies at the same time 
during an emotional episode may impede psychological health,126,127 there is also 
evidence that the ability to flexibly choose between available regulatory options 
(emotion regulation flexibility) is an adaptive characteristic that enhances psychological 
well-being.128,129  
 
Lastly, we propose to reframe situation modification as behavioral modification which 
happens in parallel with emotion regulation strategies, rather than as an early emotion 
regulation strategy as it is described in Gross’ process model. Regulation strategies are 
considered cognitive strategies (whether conscious or sub-conscious), and behaviors as 
observable actions. Later emotion regulation strategies often co-occur with certain 
modification behaviors. An example of the parallel function of modification behavior 
and later emotion regulation is when people reappraise their negative emotions 
(emotion regulation) by telling a joke to lighten the mood (modification behavior) in an 
awkward situation. 
 
In sum, this clarification and extension of Gross’ process model of emotion regulation39 
may offer a novel view to examine how the complex emotion regulation processes 
interact in daily life (see Figure 3 for a complete overview of the model). Although recent 
descriptions of the model put more emphasis on the dynamic processes of emotion 
regulation,39,125 our new view of the model incorporates the phenomenon of 
polyregulation, and re-interprets the part of the models researchers found most difficult 
to study.130 Our model may be used to (1)  study situation appraisal, situation 
approach/avoidance, and modification behaviors more in-depth, (2) identify when and 
how polyregulation is employed, and (3) find out who is more (vs. less) likely to engage 
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in polyregulation. Future research may examine different profiles of polyregulation, and 
investigate which profiles are more or less effective and adaptive. 
 
 

 

 

Figure 3. A novel view at the process model of emotion regulation. If a situation is appraised as 
threatening and cannot be avoided, this will result in an emotional and physiological response (status). 
The status will then determine how an individual regulates or behaves in that situation to diminish the 
negative status the person is in. Regulation and behavior may happen at the same time or consecutively 
to relieve the emotional and physiological status. This process will continue until the desired status is 
achieved.  

 
STRENGTHS AND LIMITATIONS OF THIS DISSERTATION 
 
In the current dissertation, we took a first step in gaining a better understanding of adult 
social inhibition. Key strengths of this dissertation were the use of a theory-based model 
to identify adult social inhibition as a broad and stable multi-faceted personality trait, as 
well as the inclusion of the entire scope of the process model of emotion regulation. This 
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enabled us to closely examine the effects of social inhibition on multiple emotion 
regulation phases and strategies, thereby structurally identifying how social inhibition 
relates to emotion regulation processes.  
 
Even though our sample sizes were relatively large, most chapters relied on data in 
young, female-dominated, undergraduate students. The results of this dissertation may 
therefore not be generalizable to other populations. However, most laboratory studies 
include undergraduate students as participants, making it possible to compare our 
results with previous studies on stress and emotion regulation. Nevertheless, the multi-
faceted social inhibition model should be used to investigate how social inhibition 
affects stress and emotion regulation in other (clinical) populations, taking into account 
sex and age differences. Although this dissertation gave insight in sympathetic and 
parasympathetic nervous system changes during stress and emotion regulation in social 
inhibition, we did not assess measures of the HPA-axis (e.g., cortisol) which is a 
limitation. Finally, the cross-sectional nature of this dissertation was another limitation 
and longitudinal studies on the effects of social inhibition and its underlying facets may 
give more insight in the long-term mental and physical health outcomes.   

 
CONCLUSION 
 
Adult social inhibition is characterized by behavioral inhibition, interpersonal sensitivity, 
and social withdrawal, and is associated with increased emotional and physiological 
responses to social and emotional stressors. The underlying social inhibition facets were 
differentially associated with the acute stress response, indicating the presence of subtle 
individual differences within the broad personality construct of social inhibition. These 
physiological and emotional responses in the context of continued environmental stress 
may incur allostatic load on the physiological systems in socially inhibited individuals. 
Therefore, research needs to further examine the contribution of social inhibition and its 
facets to stress-related health risks.  
 
Socially inhibited individuals may experience increased threat appraisals in general, and 
the potential of social rejection in particular and, therefore, tend to employ avoidance 
strategies to deal with these appraisals. Inhibition of emotion expression is a preferred 
strategy of socially inhibited individuals, and they reappraise their emotions to a lesser 
extent, indicating maladaptive emotion regulation that may induce exaggerated stress 
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responses. As reappraisal did increase feelings of happiness, enhancing regulation skills 
of socially inhibited individuals by training reappraisal techniques and avoidance 
reduction techniques might be beneficial. Developing and testing such a training 
program is an important future aim of this research line.   
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Nederlandse samenvatting (Dutch Summary) 
  
Mensen met de persoonlijkheidstrek sociale geremdheid (of sociale inhibitie) worden 
gekenmerkt door angst voor, en het vermijden van, onbekende situaties. Ze zijn 
gevoeliger voor sociale dreiging en onderdrukken emotionele expressie, gedachten en 
gedragingen tijdens sociale interacties.1-3 Onderzoek naar dit persoonlijkheidskenmerk 
bij dieren en kinderen heeft aangetoond dat sociale geremdheid samenhangt met een 
hogere gevoeligheid voor stress, wat op den duur voor mentale en lichamelijke 
gezondheidsproblemen zou kunnen zorgen.4-8 Er is echter nog weinig bekend over 
sociale geremdheid bij volwassenen. De enkele studies die zijn gedaan, laten zien dat 
volwassenen met deze eigenschap meer dreiging ervaren in sociale situaties,9 zich meer 
zorgen maken over hoe anderen over hen denken10 en daarom liever sociale situaties 
vermijden.11 We zouden dus kunnen spreken van een persoonlijkheidskenmerk dat uit 
verschillende, maar gerelateerde psychologische kenmerken bestaat.  

Op basis van eerder onderzoek is een theoretisch model bedacht dat sociale 
geremdheid in drie componenten onderverdeelt, te weten een gedragsmatige, 
cognitieve en affectieve component.12 De gedragsmatige component kenmerkt zich 
door de moeite die sociaal geremde mensen ervaren met het initiëren van contact met 
anderen en het voeren van gesprekken.13,14 Op het cognitieve niveau maken sociaal 
geremde mensen zich zorgen over hoe anderen over hen denken.12,15 De affectieve 
component kenmerkt zich door het vermijden van sociale situaties13 en het 
onderdrukken van emotionele expressie tijdens sociale interacties.12 Dit model gaat er 
daarom van uit dat sociale geremdheid een breed persoonlijkheidskenmerk is, met 
meer specifieke onderliggende facetten. Het is nog onduidelijk hoe deze verschillende 
componenten gerelateerd zijn aan gezondheids-gerelateerde uitkomsten. Vanwege 
deze onduidelijkheid is het van belang om het model van sociale geremdheid bij 
volwassenen te valideren, om op die manier helderheid te krijgen over hoe sociale 
geremdheid bij volwassenen samenhangt met psychologische en lichamelijke 
gezondheidsrisico’s. Daarom is het van belang om een goed meetinstrument te 
ontwikkelen dat sociale geremdheid en de drie onderliggende componenten in kaart 
kan brengen.10,12,16,17 

Een van de manieren om de link tussen sociale geremdheid en gezondheidsuitkomsten 
te bestuderen, is via stressonderzoek. Mensen verschillen in hoe ze lichamelijk en 
emotioneel reageren op stress. Een vergrote of herhaalde activatie van het stress 
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systeem in het menselijk lichaam en een vertraagd herstel van stress, worden als niet-
adaptief gezien en zouden kunnen leiden tot een grotere kans op het krijgen van hart- 
en vaatziekten. Deze overdreven stressreactie is al eerder gevonden bij sociaal geremde 
mensen (als onderdeel van Type D persoonlijkheid),1,18,19 maar het is nog onbekend wat 
de exacte en unieke rol van sociale geremdheid is op lichamelijke en emotionele 
stressreacties. Meer onderzoek is daarom nodig om te achterhalen of sociale 
geremdheid in het algemeen, of een van de onderliggende gedragsmatige, cognitieve of 
affectieve componenten gerelateerd is aan de afwijkende stressreacties. 
 
Naast de relatie met stress, heeft eerder onderzoek aangetoond dat sociaal geremde 
mensen meer negatieve emoties ervaren (bijvoorbeeld angst en boosheid) tijdens 
sociale interacties, in vergelijking met niet-geremde mensen.20,21 Dit zou kunnen komen 
doordat sociaal geremde mensen hun emoties op een bepaalde manier reguleren. 
Emotieregulatie is het adequaat omgaan met je emoties en het kunnen uiten van 
emoties. Problemen met emotieregulatie spelen een belangrijke rol bij veel psychische 
stoornissen. Door te onderzoeken hoe sociale geremdheid zou kunnen samenhangen 
met verschillende emotieregulatie processen, kunnen we inzicht krijgen in hoe sociale 
geremdheid gerelateerd zou kunnen zijn aan gezondheidsuitkomsten. In dit proefschrift 
wordt het emotieregulatie model van James Gross gebruikt om de verscheidene 
processen te onderzoeken.22 Het emotieregulatie model van Gross ziet emotieregulatie 
als een proces met  verschillende niveaus. Antecedent gerichte emotieregulatie vindt 
plaats voordat een emotie wordt ervaren, terwijl reactieve regulatie wordt toegepast als 
de emotie al ervaren wordt. Deze verschillende emotieregulatie stijlen hebben 
verschillende invloeden op de manier waarop men emoties ervaart, hoe men zich 
gedraagt, en welke lichamelijke reacties daarbij horen.22 De antecedent gerichte 
regulatie strategieën worden als adaptief gezien, omdat ze helpen in het verminderen 
van negatieve gevoelens en weinig invloed hebben op hoe men lichamelijk reageert op 
de emotie die wordt gereguleerd. Onder deze strategieën vallen situatieselectie (het 
benaderen of vermijden van bepaalde situaties), situatiemodificatie (het aanpassen van 
een situatie, zodat je gevoel over de situatie verandert), focus van aandacht (de focus 
veranderen), en herwaarderen (aanpassing van de beoordeling van een situatie om de 
emotionele impact te verminderen). De reactieve regulatie wordt juist gezien als niet-
adaptief en wordt vaak geassocieerd met het ervaren van meer negatieve emoties en 
een stressreactie van het lichaam. Sociaal geremde mensen zijn geneigd om hun 
emoties via onderdrukking (voorbeeld van reactieve regulatie) en vermijding te A
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reguleren, dus het zou goed kunnen dat niet-adaptieve emotieregulatie de link zou 
kunnen verklaren tussen sociale geremdheid en psychologische en lichamelijke 
gezondheidsrisico’s. In dit proefschrift worden daarom alle emotieregulatie processen, 
zoals beschreven door James Gross,22 getoetst op een experimentele manier. Door 
inzicht te krijgen in emotieregulatie-mechanismen, zou er een raamwerk gevormd 
kunnen worden, dat gebruikt kan worden bij het ontwikkelen van interventies die het 
risicoprofiel van sociaal geremde mensen aanpakt. 

 

DOEL VAN PROEFSCHRIFT 
  
Het doel van dit proefschrift is om meer inzicht te krijgen in sociale geremdheid bij 
volwassenen, en kennis te vergaren over de lichamelijke (stress reactiviteit en herstel) en 
psychologische (emotieregulatie) processen die gerelateerd zijn aan sociale 
geremdheid en de onderliggende facetten. In Hoofdstuk 2 wordt een overzicht gegeven 
van de verschillende methoden die we hebben toegepast binnen dit proefschrift. De 
daaropvolgende hoofdstukken (DEEL I) richten zich op de validatie van ons model over 
sociale geremdheid, waarin we voorstellen dat sociale geremdheid bij volwassenen uit 
gedragsmatige (gedragsinhibitie), cognitieve (interpersoonlijke gevoeligheid), en 
affectieve (sociale terugtrekking) componenten bestaat. Daarnaast bestuderen we de 
individuele verschillen in sociale geremdheid op emotionele en lichamelijke reacties 
tijdens stress. DEEL II  richt zich op de relatie tussen sociale geremdheid (inclusief de 
onderliggende facetten) en emotieregulatie processen. Ter afsluiting worden in 
Hoofdstuk 11 de belangrijkste resultaten bediscussieerd en er wordt beschreven wat 
deze resultaten betekenen voor toekomstig onderzoek en de klinische praktijk. 

 
BELANGRIJKSTE BEVINDINGEN 
 
Deel I: Validiteit van een veelzijdig model van sociale geremdheid 
In Hoofdstuk 3 van dit proefschrift bouwen we voort op een bestaand theoretisch 
model om te suggereren dat sociale geremdheid bij volwassenen verschillende 
gedragsmatige (inhibitie), cognitieve (gevoeligheid) en affectieve (terugtrekking) 
kenmerken omvat. Op basis van dit model hebben we een meetinstrument ontwikkeld 
met 15 items, dat algemene sociale geremdheid en de drie onderliggende componenten 
meet (Social Inhibition Questionnaire (SIQ15)). Volwassenen (N = 1385) vulden 
vragenlijsten in over sociale remming, emotionele distress en sociale stress, en op basis 
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van die gegevens is de SIQ15 valide bevonden. Inhibitie, gevoeligheid en terugtrekking 
zijn verschillende, maar gerelateerde componenten van sociale geremdheid bij 
volwassenen, die betrouwbaar kunnen worden gemeten aan de hand van de SIQ15. 
Deze vragenlijst wordt dan ook in de rest van het proefschrift meegenomen als 
meetinstrument voor sociale geremdheid. 
 
Hoofdstuk 4  is een aanvulling op het vorige hoofdstuk, waarbij we bij twee 
onafhankelijke steekproeven de robuustheid van ons veelzijdige model van sociale 
geremdheid bij volwassenen verder onderzochten. In totaal vulden 560 volwassenen uit 
de algemene populatie en 145 patiënten met hart- en vaatziekten een reeks 
vragenlijsten in, waaronder de SIQ15. De resultaten laten zien dat het drie-facetmodel 
van sociale geremdheid met gedragsremming, interpersoonlijke gevoeligheid, en 
sociale terugtrekking, robuust was in beide steekproeven. Het bewijs voor ons sociale 
inhibitie model geleverd in hoofdstuk 3 en 4 kan onderzoek naar sociale geremdheid bij 
volwassenen bevorderen in zowel algemene populatie studies, als bij klinische 
populatie studies. 
 
Omdat er grote individuele verschillen bestaan in het omgaan met dagelijkse sociale 
stress, werd in Hoofdstuk 5 onderzocht wat de associatie was tussen sociale 
geremdheid (en de onderliggende facetten) met de emotionele en fysiologische reacties 
op de Trier Social Stress Test (TSST). De TSST is een stresstaak, waarbij participanten 
achtereenvolgens twee taken moeten doen, terwijl ze beoordeeld worden door een jury. 
In totaal deden 312 bachelor studenten van Tilburg University mee aan dit onderzoek, 
waarbij ze de SIQ15 invulden om sociale geremdheid te meten. Daarnaast voerden ze de 
TSST uit, terwijl emotionele en lichamelijke stressreacties werden gemeten. De 
resultaten laten zien dat sociaal geremde mensen meer negatieve emoties ervaren 
(vooral mensen met veel gedragsremming) en hogere activatie van het stress systeem 
hebben (vooral mensen met een hoge interpersoonlijke gevoeligheid), tijdens sociale 
stress en in het herstel daarvan. Daarnaast vinden we dat bij vrouwen voornamelijk 
bloeddruk hier een belangrijke rol in speelt, terwijl bij mannen verschillen in hartfunctie 
duidelijker naar voren komen. Er bestaan dus individuele verschillen in emotionele en 
fysiologische stressreacties in relatie tot sociale geremdheid, die schadelijk zouden 
kunnen zijn voor de lichamelijke gezondheid van mensen met deze 
persoonlijkheidstrek. Deze resultaten zijn belangrijk voor verder onderzoek naar de 
relaties tussen sociale geremdheid, stress en gezondheid. A
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Uit de literatuur blijkt dat sociale geremdheid geassocieerd is met het onderdrukken van 
emoties, zoals boosheid. Onderdrukte boosheid wordt vervolgens in verband gebracht 
met een verhoogd risico op hartaandoeningen, als gevolg van langdurige stressreacties. 
In Hoofdstuk 6 wilden we daarom onderzoeken wat de rol van sociale geremdheid en 
de drie onderliggende componenten is, bij het verklaren van individuele verschillen in 
de emotionele en lichamelijke reacties die ontstaan wanneer men boosheid ervaart. 
Hiertoe namen we de Anger Recall taak af bij 128 studenten en 25 volwassenen uit de 
algemene populatie. Bij deze taak moeten deelnemers zich een situatie herinneren 
waarin ze heel erg boos waren op iemand en daar vervolgens vier minuten over praten. 
We hebben de emotionele en lichamelijke reacties voor, tijdens, en na deze taak 
gemeten, om zo individuele verschillen in reacties in kaart te brengen en te onderzoeken 
in hoeverre sociale geremdheid hier een rol in speelt. We vonden dat sociale geremdheid 
in het algemeen gerelateerd was aan een verhoogde stressreactie tijdens het 
experiment, maar dat er geen relatie bestond tussen sociale remming en de emotionele 
reacties op de Anger Recall taak. Wanneer we de facetten apart bestudeerden, vonden 
we dat een hogere score op interpersoonlijke gevoeligheid gerelateerd was aan het 
ervaren van meer negatieve emoties. Daarnaast vonden we dat gedragsinhibitie en 
interpersoonlijke gevoeligheid beide geassocieerd waren met een verhoogde 
stressreactie tijdens het oproepen van boosheid. Deze resultaten tonen aan dat de 
verschillende componenten van sociale geremdheid individuele verschillen verklaren in 
het effect van boosheid op psychofysiologische stress-reactiviteit. 
 
Conclusie Deel I 
De resultaten laten zien dat sociale geremdheid en de onderliggende componenten 
(gedragsinhibitie, interpersoonlijke gevoeligheid en sociale terugtrekking) op een valide 
en betrouwbare manier gemeten kunnen worden met de SIQ15. Daarnaast vinden we 
dat sociale geremdheid gerelateerd is aan verhoogde emotionele en lichamelijke 
stressreacties en dat de onderliggende componenten verschillend bijdragen aan de 
resultaten. 

 

Deel II: Emotie regulatie kenmerken van sociale geremdheid 
In het tweede deel van het proefschrift onderzochten we de relatie tussen sociale 
geremdheid (inclusief de onderliggende facetten) en emotieregulatie processen. In 
Hoofdstuk 7 wilden we inzicht krijgen in hoe sociale geremdheid en de onderliggende 
componenten gerelateerd zijn aan automatisch benaderings-/vermijdingsgedrag in een 
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sociale context. Om dit te kunnen onderzoeken werd een Approach-Avoidance Taak 
uitgevoerd door 115 studenten en 20 volwassenen uit de algemene populatie. In deze 
taak werd de (automatische) neiging om bepaalde emotionele gezichtsuitdrukkingen 
(blij, boos, neutraal) te benaderen of te vermijden, gemeten. De hypothese was dat 
sociaal geremde mensen sneller de neiging hebben om gezichtsuitdrukkingen te 
vermijden dan te benaderen, vanwege de angst om negatief beoordeeld te worden door 
anderen. Echter, onze resultaten laten zien dat deelnemers met een hoge score op 
interpersoonlijke gevoeligheid juist sterkere benaderingsneigingen voor blije en 
neutrale gezichtsuitdrukkingen laten zien. Dit zou mogelijk verband kunnen houden met 
de focus die mensen met interpersoonlijke gevoeligheid hebben op het verkrijgen van 
goedkeuring van anderen. Er werd geen relatie gevonden tussen algemene sociale 
geremdheid en automatische benaderings-/vermijdingsneigingen. Dit kan erop wijzen 
dat de vermijdingsneigingen die in eerdere literatuur met sociaal geremde mensen in 
verband worden gebracht, niet worden beïnvloed door de verwerking van bedreigende 
sociale stimuli op het niveau van impliciete emotionele verwerking. 
 
In het emotieregulatie model van James Gross worden twee vroege emotieregulatie 
strategieën beschreven, namelijk situatieselectie en situatiemodificatie. Dit zijn dus 
antecedentgerichte strategieën die worden ingezet voordat de emotie echt ervaren 
wordt. Er is nog weinig bekend over de individuele verschillen in de inzet van deze twee 
emotieregulatie strategieën. Het doel in Hoofdstuk 8  was dan ook om patronen van 
situatieselectie en -modificatie te identificeren met behulp van een persoonsgerichte 
benadering. Daarnaast wilden we onderzoeken hoe sociale geremdheid met deze 
patronen samenhangt. De resultaten wijzen erop dat sociaal geremde mensen 
voornamelijk vermijdingsgedrag vertonen om hun emoties te reguleren. Hoewel 
antecedentgerichte strategieën over het algemeen beschouwd worden als adaptief, 
wordt vermijding in sommige situaties beschouwd als een niet-adaptieve vorm van 
emotieregulatie. Het vermijden van negatieve situaties kan er namelijk voor zorgen dat 
men angstig blijft voor een bepaalde situatie en dat de angst zelfs groter wordt.  
  
Hoofdstuk 9  had als doel om de kennis uit te breiden over cognitieve processen die aan 
sociale geremdheid bij volwassenen ten grondslag zouden kunnen liggen. We 
onderzochten daarom of sociaal geremde mensen een aandachtsbias zouden hebben 
in reactie op emotionele of afwijzende woorden. Hoewel we hadden gedacht dat een 
hogere score op sociale geremdheid samen zou hangen met een grotere bias voor A
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negatieve en afwijzende woorden, toonden onze resultaten juist aan dat mensen met 
een milde sociale geremdheid een bias hadden ten opzichte van afwijzende woorden. 
Het zou dus kunnen dat een milde vorm van sociale geremdheid juist gerelateerd is aan 
waakzaamheid voor afwijzende woorden, terwijl mensen met veel sociale remming in 
staat zijn om de betekenis van de afwijzende woorden te onderdrukken. Dit zou erop 
kunnen duiden dat er verschillende stadia zijn van emotionele verwerking voor 
verschillende niveaus van sociale geremdheid. 
 
Tot slot werd in Hoofdstuk 10 onderzocht hoe sociale geremdheid gerelateerd is aan 
de emotionele en fysiologische reacties tijdens het toepassen van de emotieregulatie 
strategieën onderdrukking en herwaardering. Voor dit experiment wekten we bij 216 
studenten verdriet op, door een zielige filmclip te laten zien. Na deze inductie van 
verdriet moesten de deelnemers hun ervaringen met verlies bespreken met een andere 
deelnemer. Terwijl ze dit deden, moesten de deelnemers zich aan bepaalde opdrachten 
houden: ze moesten hun emoties volledig onderdrukken of juist herwaarderen. Onze 
eerste bevinding was dat sociale geremdheid samenhing met een lichamelijke 
stressreactie voordat het experiment begon. Hieruit blijkt dat sociaal geremde mensen 
een hogere gevoeligheid hebben voor stress, en dat kan bijdragen aan stress-
gerelateerde gezondheidsrisico’s. Daarnaast vonden we dat beide emotieregulatie 
strategieën succesvol waren in het verminderen van verdriet, maar vooral bij mensen die 
een lage sociale geremdheid hebben. Met andere woorden, sociaal geremde mensen 
bleven verdrietiger na de emotieregulatie dan niet geremde mensen, wat zou kunnen 
duiden op meer emotionele angst tijdens sociale interactie bij sociaal geremde mensen. 
 
Conclusie Deel II 
Uit de resultaten blijkt dat sociaal geremde mensen de voorkeur hebben om 
vermijdingsstrategieën te gebruiken om hun emoties te reguleren. We kunnen daarom 
concluderen dat sociale remming samenhangt met niet-adaptieve emotieregulatie.  

  
CONCLUSIE 
 
Dit proefschrift laat zien dat sociale geremdheid bij volwassenen wordt gekenmerkt door 
gedragsremming, interpersoonlijke gevoeligheid en sociale terugtrekking, en dat het 
samenhangt met verhoogde emotionele en fysiologische reacties op sociale en 
emotionele stressoren. De onderliggende componenten van sociale geremdheid dragen 
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op een verschillende manier bij aan de gevonden resultaten, wat wijst op de 
aanwezigheid van subtiele individuele verschillen binnen het brede 
persoonlijkheidsconstruct sociale geremdheid. In de context van het dagelijks leven 
kunnen de fysiologische en emotionele reacties die samen lijken te gaan met sociale 
geremdheid een belasting op het stress systeem kunnen veroorzaken. Daarom moet de 
bijdrage van sociale remming en de onderliggende facetten aan stress-gerelateerde 
gezondheidsrisico’s nader onderzocht worden. 
 
Sociaal geremde personen kunnen in het algemeen een verhoogde dreiging van sociale 
situaties ervaren, en hebben daarom de neiging om vermijdingsstrategieën te gebruiken 
om met deze dreiging om te gaan. Het onderdrukken van emotionele expressie is een 
voorkeursstrategie van sociaal geremde mensen, en zij maken minder gebruik van 
herwaardering. Dit wijst op een niet-adaptieve emotieregulatie, die kan leiden tot 
verhoogde stressreacties. Echter, het gebruik van herwaardering zorgde ervoor dat 
sociaal geremde mensen meer positieve emoties ervoeren. Daarom zou het nuttig 
kunnen zijn regulatievaardigheden bij sociaal geremde personen te verbeteren door 
herwaarderingstechnieken en technieken voor vermijdingsreductie aan te leren. Het 
ontwikkelen en testen van een dergelijk trainingsprogramma is een belangrijk 
toekomstig doel van deze onderzoekslijn. 

 
 
 
  

A
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