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So you save up your tears

For the moments alone

Until the splinters you gather
Leave you glass-hard and numb

(H. 1991)
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Chapter 1
General Introduction

Although keeping secrets is

a

rather common phenomenon people engage in, it

has always been surrounded with mystery, and it has inspired writers, poets, and
philosophers over the centuries (Ellenberger, 1965). Every day we deliberately
keep information to ourselves during social interactions. for a host of reasons. Just

lying, secrecy is widely regarded as a social lubricant (Vrij, Nunkoosing,
Paterson, Oosterwegel. & Soukara, 2002). Estimates vary in that anywhere from
32% to 99% of respondents indicate having a secret (Frijns & Finkenauer. 2004:
Vangelisti, 1994), depending on the specific applied definition.
Frijns (2004) proposed a definition of secrecy that represents a synthesis of
the majority of the definitions of secrecy. and that views secrecy as a complex
social activity. According to this definition, secrecy is "an effortful undertaking
that demands that secret-keepers deliberately and actively engage in strategic
behaviour that keeps the secret information from the awareness of others" (Frijns.
2004. p. 2). Frijns thus conceives of a secret as a social, conscious, and effortful
phenomenon. Secrets are social since they are always being kept from somebody
else (i.e.. the secret-target) than the secret-keeper. whether it is just one person or
a large group. Secrecy also is a conscious process that is intentional and deliberate
because secret keeping requires the monitoring and screening of the (social)
environment to prevent disclosing information: the secret-keeper has to decide
which information to share. with whom and when. Finally, secrecy is effort.ftil
since it forces the individual to engage in strategic behavior to ensure that the
secret remains a secret for the secret-targets.
as

Main themes in secrecy research
Research and theorizing on secrecy is still in its infancy. Nevertheless. over
the last three decades research on secrecy has yielded important insights into the
processes that are involved in secrecy. Given the highly multifaceted character of
secrecy, it may come as no surprise that the study of secrecy is a multidisciplinary
endeavour. with contributions from sociology, cultural anthropology, social
psychology. clinical psychology, health psychology, and personality psychology.
Seminal work was done by Yalom (1970). who has identified the topics humans
are most inclined to keep secret (which will be described in Chapter 2). Even
thirty years later these topics remain the topics that are most frequently kept secret
(e.g., Kelly. Klusas, von Weiss, & Kenny, 2001, Wegner & Lane, 1995). Two
themes have dominated the psychological literature on secrecy: (1) the cognitive
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processes involved in secrecy, and (2) the effects

of secrecy on psychological and

physical well-being.
Cognitive processes involved in secrecy
Lane and Wegner (1995) proposed the most influential theory on how
secrecy uses cognitive resources. They found that when one keeps a secret, a
vicious circle is set into motion of thought suppression, followed by thought
intrusion, that leads to further efforts of thought suppression, et cetera. That is, an
individual attempts to suppress the secret thought to avoid an accidental slip of
the tongue. After all, if you do not think about your secret, you will be less likely
to talk about it. However, Wegner (1992, 1994) and Lane and Wegner (1995)
demonstrated that thought suppression surprisingly leads to an increase of those
thoughts, rather than a decrease. In their "preoccupation model of secrecy" Lane
and Wegner (1995) describe this process in detail, and how it ultimately may
facilitate psychopathological processes such as obsession with the information
one tries to keep secret. Their model is currently still the most influential and
most frequently studied in the exploration of the cognitive concomitants of
secrecy.

Associations of secrecy with well-being
The second main theme in secrecy research focuses on whether and how
keeping secrets affects one's psychological and physical well-being. For centuries
and across most cultures, humans have attributed a predominantly negative effect
of secrecy on one' s well-being (Van der Geest, 1994). Even today, the relation
between secrecy and well-being is predominantly thought to be a detrimental one:
Both psychologists and lay persons believe that keeping secrets negatively affects
cognitive and bodily processes that may eventually lead to mental and physical
illness (Finkenauer & Rimt, 1998: Lane & Wegner, 1995; Pennebaker, 1989).
A catalyst for research on the associations between secrecy and well-being
was the influential writing paradigm introduced by Pennebaker (1989) and others.
This research demonstrated that disclosure of a previously undisclosed traumatic
or bothersome experience led to dramatic improvement of various health indices.
The paradigm stimulated the design of studies that were not primarily directed at
the health benefits of disclosure, but rather investigated whether secrecy promoted
the development of health complaints. Indeed, in a 9-year longitudinal study,
Cole, Kemeny, Taylor. Visscher, and Fahey (1996) compared HIV+ gay men who
were open about their sexual preference, with HIV+ gay men who had not or only
very restrictively disclosed their homosexual nature to others. It was found that
individuals who were completely open about their sexual identity had a slower
disease progression compared to individuals who were only partially out of the
closet, and these latter individuals in turn had a slower disease progression
compared to individuals who had not shared their homosexuality with anyone.

GENERAL INTRODUCTION
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Several experimental, longitudinal, and correlational studies investigated
the effects of keeping secrets on bodily functions and well-being in general
(Bouman, 2003; Kelly & Achter, 1995), but they came up with mixed results.
Most studies corroborated the negative influence of secrecy on well-being. Other
studies, however, found well-being to be positively associated with keeping a
major secret (Kelly, 1998: Kelly & Yip, 2006).

Trivial versus major secrets

It is important to note that, in terms of how much

a secret means to
someone, the secret's type or category (e.g., sexual, offenses, personal failure,
etc.) is not the most important determinant. Rather, the extent of the negative
consequences one expects to face when the secret becomes public appears to
determine how serious one perceives his or her secret. In line with this, Kelly
(2002) suggests that the amount of energy an individual spends in trying to keep
the information away from others is what makes a secret trivial or major. Secrets
may concern a wide range of topics, ranging from sexual abuse in childhood to
caloric intake. Some people keep secret they had a voluntary abortion, others that
they eat meat. Consequently, secrets may vary from seemingly trivial events to
the most traumatic experiences. People decide to keep the information secret
because they somehow fear the consequences when the secret comes out,
independent of whether that fear is valid or not. The highly idiosyncratic way in
which individuals ascribe importance to any given event, limits ranking secrets
from small to major. What seems to be a trivial secret for one individual may
mean the world to another. This is indeed what we learned from listening to many
dozens of subjects for this research whose lives were dominated by keeping a
particular disturbing secret.
In addition to conducting interviews, we developed the Dutch-language
website www.geheimenvan.nl, to educate the general public on secrecy, allowing
them to anonymously post their secret. The more than 700 secrets that were
posted unambiguously show several recurrent themes that had already been
identified by Yalom (1970), but also that literally any kind of information can
become a secret for some individual at some point in time. With over a 100,000
unique visitors in 12 months, www.geheimenvan.nl also shows that people are
fascinated by each other's secrets.

Secrecy and self-conceal,nent
Many fundamental questions about secrecy are still unanswered. Examples
are why not all secrets negatively affect well-being. and why not for everybody
(van Heck & Vingerhoets, 2004). One of the most interesting and important
recently acquired insights suggests that the discrete process or act of keeping a
secret should be distinguished from being a secretive person (Kelly, 1998; Kelly
& Yip, 2006). Larson and Chastain ( 1990) introduced the trait of being a secretive
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person. also referred to as self-concealment (SC). SC refers to the stable tendency
to conceal information from others as opposed to secrecy as a function of
situational determinants. It is defined as the "predisposition to actively conceal
"
from others personal information that one perceives as distressing or negative
(Larson & Chastain. 1990. p. 440). Secrecy as a process and SC as a more stable
personality trait may have different consequences for well-being. Whereas SC is
negatively associated with well-being ( Kelly & Achter. 1995; Larson & Chastain.
1990: Pennebaker, Colder, & Sharp. 1990; Wallace & Constantine. 2005), Kelly
(1998) and Kelly and Yip (2006) suggest that keeping a major secret, when
controlled for SC, may be positively associated with well-being. Hence, if one
refers to secrecy. it is important to define secrecy as a trait (SC) or as the act of

keeping

a secret.

Aims of this thesis

The following six chapters illuminate different aspects of secrecy. its
assessment, and how secrecy affects people's subjective well-being (SWB). More
specifically, a major aim of the research was to evaluate the current assessment of
secrecy and the development of a new measure of secrecy that assesses its core
components. In addition. the focus is on how secrecy and SWB are related.
Outline of this thesis
This thesis is composed of three parts:
PART A: CHARACTERIZATION OF SECRECY
Part A introduces the reader into the research on secrecy. Chapter 2
provides a detailed overview of the scientific literature on secrecy. describing the
most important themes in past and current research. The chapter aims to shed
light on several aspects of secrecy, and to help the reader to place the topic in a
wider. more comprehensive scope.
PART B: ASSESSMENT OF SECRECY AND SELF-CONCEALMENT

The second part of this thesis consists of two chapters with a psychometric
focus. The aims of this part are twofold. First. in Chapter 3 the dimensionality of
the only currently existing questionnaire that assesses secrecy is scrutinized. This
instrument. the Self-concealment Scale (SCS: Larson & Chastain, 1990). was
assumed to measure the tendency to self-conceal negatively valenced personal
in formation. Although Larson and Chastain ( 1990) claimed that the SCS taps
three distinct aspects (SC. possession of a personally distressing secret. and
apprehension about disclosure), they did not explicitly design their questionnaire
to

measure

these

aspects.

Indeed.

several

studies

concluded that the

dimensionality of the SCS is unclear (e.g.. Cramer & Barry, 1999). limiting the
interpretation of the scale and. more importantly. limiting the insight into secrecy
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that could be gained. We therefore studied the dimensionality of the SCS using
two different statistical techniques: principal components analysis (PCA). and
Mokken scale analysis (MSA). MSA is a method from item response theory
(Embretson & Reise, 2000: Van der Linden & Hambleton, 1997), and offers
techniques for exploring and testing hypotheses about dimensionality. Like PCA.
MSA provides information on dimensionality. but unlike PCA, the measurement
model underlying MSA, which is the monotone homogeneity model, also
produces ordinal scales. This study aimed at determining the SCS dimensionality.
and provides an introduction into the application of MSA.
Based on the findings in Chapter 3, in Chapter 4 we developed and tested a
new multidimensional instrument to assess secrecy: the Tilburg Secrecy Scale-25
(TSS25). Knowledge about secrecy and SC has gradually accumulated in the two
decades after the development of Larson and Chastain's ( 1990) SCS. Much has
been learned about why people keep secrets. the mental processes involved in
secrecy, and the possible psychological, physical, and social consequences of
secrecy. Based on these results, five core dimensions of secrecy were identified.
These are the three dimensions originally proposed by Larson and Chastain
(1990): self-concealment, possession of a major secret, and apprehension about
disclosure, together with two new dimensions: cognitive preoccupation, and
social distance. The five dimensions refer to aspects of secrecy that are
conceptually distinct, and have a unique effect on the individual' s SWB. Using
four independent samples comprising a total of 1,284 participants and using PCA,
confirmatory factor analysis, and MSA, we constructed and evaluated in a series
of three studies several sets of items, which finally lead to the items used in the
TSS25. The TSS25 is an easy-to-administer. 25-item self-report measure that
assesses the five core dimensions of secrecy.
PART C: ASSOCIATIONS OF SECRECY AND SELF-CONCEALMENT WITH WELLBEING
In the final part of the thesis. the relations between secrecy, SC and various
indices of SWB are investigated. First, Chapter 5 studies the role of two important
potential confounders of the relation between SC and SWB. These potential
confounders, the higher-order Big Five personality constructs neuroticism and
extraversion, have been reported as the two most important predictors of SWB

(DeNeve & Cooper, 1998; Diener, 2000; Vittersp, 2001). Using structural
equation modeling of the data collected from two independent undergraduate
student samples, the study examined whether the negative association between SC
and SWB is spurious due to the associations of these two variables with their
possible common causes Neuroticism and Extraversion.
In Chapter 6 the relation between SC and SWB was studied. Although it
has repeatedly been shown that SC is negatively associated with SWB. to our
knowledge there is no literature addressing the role of emotion regulation as an
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explanatory variable for this relation. Hence, the aim of this study was to gain
insight into the style of emotion regulation associated with SC, and whether this
style may explain the relation between SC and SWB.
Finally, in Chapter 7 we report the results of a 5-year longitudinal study
using a large general population sample, investigating the long-term effects of SC
and keeping a major secret on SWB. Opposite to the general view held by lay
persons and psychologists, research by Kelly (1998) and Kelly and Yip (2006)
suggests that keeping a major secret may positively predict SWB, after the
influence of SC is accounted for. The objective of this study was to replicate the
findings of Kelly and Yip (2006), addressing the limitations of their study. The

use of a first-order autoregressive cross-lagged latent variable model allowed us
to test for the effects of SC and keeping a major secret on SWB over time.
In the general discussion of the thesis (Chapter 8), the main findings are
discussed. After a brief summary of each empirical paper, a critical evaluation of
the strengths and weaknesses of the current research is presented. Finally.
suggestions for future secrecy research are made.

PART A: CHARACTERISTICS OF SECRECY

Chapter 2
Secrets Uncovered:
An Overview of the Multidisciplinary Literature on Secrecy*

ABSTRACT
This review aims to provide a comprehensive and multidisciplinary overview of
the theoretical and empirical literature on secrecy. We first review how secrecy is
defined, and highlight the differences between secrecy and important related
constructs. We then provide an overview of methods used to investigate secrecy,
followed by a discussion on what people keep secret and the reason to keep
secrets. Further, research on the inter- and intrapersonal consequences of secrecy
is discussed, with an emphasis on the negative effects for somatic and mental
well-being. Subsequently the attempts to categorize secrets are dealth with and
new ideas to guide this research are launched. It is concluded that research on
secrecy is highly important because of the associated negative consequences for
well-being, but that several important issues about secrecy are still unresolved.
Future research should therefore focus on the core features of secrets.

' Wismeijer, A. A. J. & Vingerhoets, A. J. J. M. (2007). Secrets uncovered: An overview
of the multidisciplinary literature on secrecy. Manuscript submitted for publication.
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In 1998, in Hilvarenbeek in The Netlierla,ids, two criminals were assassined in
broad daylight as the result of a failed drug deal. Two young innocent bystanders

that witnessed the liquidation were murdered as well. The murder remained
unsolved for five years, until one of the murderers cominitted suicide, and
confessed everything in his diary. in his diary he wrote that the weight of the
secret had become too heavy, tliat he was obsessi'vely rimumaung over the
murder, and that he no longer could live with the secret.
This extreme example illustrates how heavy a burden a secret can
become. Yet, also small secrets have the ability to intrigue us. Secrets exercise a
certain attraction and excitement by the mere fact that they are not accessible, and
people go at great lengths in their attempts to reveal them. There is a strong
paradox in secrets: they create excitement but they can also cause resentment if
one' s partner keeps a secret. These two sides of the same coin are reflected in the
etymological origins of the word "secret". The english word "secret" originates
from the latin word "secretus", which is derived from "secernere" meaning "to
separate by means of a sieve". This origin refers to separation, which is exactly
what secrets do: they separate between those who know and those who don't.
Interestingly however, the etymological origin of the Dutch word "geheim" and
the German equivalent "Geheimnis" can be found in the word "heim", that means
home, private. This emphasizes the intimate and precious meaning of secrecy,
something that should be cherished and protected (van der Geest, 1994). This
contrast shows the dualistic nature of secrets: secrets communicate separation if
they are kept from others but at the same time they express intimacy if they are
shared with others (Finkenauer, 1998).
For centuries people have been fascinated by secrecy but the first
scientific endeavours on secrecy or concealment stem from the second half of the
1 gu, century when mainly psychoanalists, but also psychiatrists, started to show
scientific interest in secrets (Janet, 1893). They were later followed by
philosophers, psychologists, and sociologists (see Ellenberger, 1965 for a review).
It was not untill the introduction of Pennebaker's inhibition theory (1989), which
links the non-disclosure of distressing information with the increased risk of
somatic disease. that behavioral scientists embraced the topic. Although still not a
mainstream topic. Pennebaker' s theory proved to have a significant heuristic
value, by causing an avalanche of empirical and conceptual studies trying to link
non-disclosure with the development of pathophysiological processes. However,
these studies largely ignored the essence and the phenomenological aspects of
secrets.

The lack of theory-guided empirical research has backfired in the way
that we now dispose of empirical results that are difficult to understand and
sometimes even conflicting. For example, secrecy prevalence rates range from
32% to an astonishing 99% (Frijns & Finkenauer, 2004b: Vangelisti. 1994) and
secrets seem to affect somatic processes, yet not all secrets and not in everybody
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(van Heck & Vingerhoets, 2004). These confusing results might be caused by the
lack of a clear conception of what secrets are and thus which are the major
distinctive features that determine the effects for the well-being of the individual.
This lack of theory also prevents researchers from adopting a more standardized
method of working: some researchers studied traumatic secrets (e.g., Pennebaker,
Hughes. & O'Heeron, 1987), while others focused on more trivial secrets (Vrij,
Nunkoosing, Paterson, Oosterwegel, & Soukara, 2002). Some investigators
examined secrets in a clinical context (Hill, Thompson, Cogar, & Denman, 1993;
Kelly, 1998), while others directed their attention to a professional (Lovseth,
Aasland, & Gotesman, 2005) or an experimental context (Bouman, 2003). Some
studied secrets kept for a considerable time, while others focused on more recent
secrets or even experimentally induced secrets (Bouman, 2003). In short, a
heterogeneous pool of secrets has been studied in different populations with
different operationalizations and research methodologies, without a clear idea of
how these differences may affect the findings.
In the following we strive to provide an overview of the theoretical views
and empirical studies on secrecy. First, we outline what secrets are and what they
are not. Subsequently, we discuss how secrecy has been investigated. Then we
show what topics people tend to be most secretive about and discuss the theory on
why people keep secrets, followed by a discussion on the consequences of secrecy
for the individual. Finally, we present the available research on the categorization
of secrets.
Wliat are secrets?

The literature reveals a large diversity of definitions of secrets. For
example, according to Margolis (1974) secrecy is "purposefully denying others
personal information". Hillix, Harari, and Mohr (1979) define secrecy as "facts or
observations that are purposely restricted to certain people". Lane and Wegner
(1995) describe secrecy as "a form of deception because a person conceals
something from others that the person knows to be true (...), an active process that
uses cognitive resources and can be experienced as an emotional burden" (p.
237). Bouman (2003) defines secrecy as safety behavior that is functionally
equivalent to avoidance and neutralising behaviors, i.e.. as behavior which is
positively reinforced by the non-occurrence of undesirable consequences. This
view is particularly interesting as it suggests that once you keep something secret,
it becomes increasingly harder to share the secret and confront the possible
consequences, much like phobics who become ever more afraid of being
confronted with the object of their fear. Finally, Frijns (2004) more precisely
defines secrecy as "an effortful undertaking that demands that secret-keepers
deliberately and actively engage in strategic behavior that keeps the secret
information from the awareness of others" (p. 2). According to Frijns, a secret can
be seen as a social, conscious, and effortful phenomenon. Secrets are social since
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they are always being kept for somebody else (secret-target) than the secretkeeper, whether it is just one person or a large group. That is, one can have secrets
for one's partner, a small group of friends, many people or even for an imaginary
audience. However, one cannot keep a secret for oneself, so other social bodies
are always involved. Secrecy also is a conscious process that is intentional and
deliberate because secret keeping requires the monitoring and screening of the
(social) environment to prevent disclosing information: the secret-keeper has to
determine what information to share, with whom and when. Finally, secrecy is

effortful since it forces the individual to engage in strategic behavior to ensure that
the secret remains a secret for those "not in the know". Frijns (2004) argues that
this strategic behavior may be directed outwards (e.g., by trying to change the
topic of a conversation) or innerwards (by suppressing secret-related thoughts).
That is, secret keeping is an act during which one must be on the edge whenever
there is the potential for unwanted or inappropriate disclosure. Inventive recovery
tactics must be employed to do swift repair work in those instances when a slip of
the tongue occurres (Lane

& Wegner, 1995).

secrecy can be defined as conscious and effortful strategic
behavior that uses cognitive resources to restrict other people' s access to certain
In sum,

information. However, note that most definitions do not limit themselves to
personal information concerning the content of the secret Virtually anything can
become a secret: facts, feelings, observations, obsessions, objects, etc. Anything
that exists, either in the real physical world or in imagination can be chosen to be
kept secret.
Secrecy and related constructs
We have seen that secrecy refers to attempts to hide information from
others. The use of words such as "deliberate", "strategic", "denying personal
information", and "a form of deception" bears resemblance to concepts such as
lying, deception, and privacy. Secrecy is also often mistaken for the opposite of
disclosure. However, there are some important distinctions between secrecy and
these concepts.

Lying or deception is probably most closely related to secrecy. Lane and
Wegner (1995) regard deception as an "act of commission" whereas they label
secrecy as an "act of deceptive omission". That is: lying means deliberately
inducing a false belief in another person (Ford, 1996, 2004) whereas secrecy
involves preventing another person from knowing something that is true. As
Frijns (2004) points out, deception can also be used as a strategy to maintain
secrecy by actively attempting to prevent others from finding out about the secret.
For example, one might pretend not to be aware of someone's birthday in order
not to jeopardize the preparations for the surprise party. In this example,
deception is employed to maintain secrecy. One can resort to lying to keep
something secret, but not the other way around. Lying is therefore an instrument

OVERVIEW SECRECY LITERATURE

23

that should be regarded in the broader context of secrecy. Interestingly, Ekman
(1991) suggests that keeping a secret may be perceived by others as less
reprehensible than lying to them because secrecy is a passive process. Indeed.
Gesell (1999) found that secrets were rated as less immoral than lies although this
might not always be the case (see e.g. Kelly, 2002, pp.7-9). Secrecy and privacy
both imply restricted acces of others to personal information and therefore share a
degree of hiding. However, unlike privacy, secrecy refers to concealing the very
existence of the information while privacy refers to not explicitely make the
information public in detail (Margulis, 2003). Frijns (2004) noted that several
authors argue that the distinction between both concepts lies in the legitimacy of
witholding the information. This resembles the view of Warren and Laslett (1977)
that privacy and secrecy differ in the moral content of the concealed behavior.
The relevance of the hidden information to the targets plays an important role in
determining if information is secret or private: it is relevant to know if your
partner is affected with a sexually transmitted disease, but much less relevant
(albeit interesting) to know with whom s/he slept before knowing you. However,
it must not be assumed that, simply because private matters are less relevant for
others to know about, one might not fear negative consequences such as ridicule
once the private information is made public.
Interestingly, as Kelly (2002) righteously notes, what was private
information in one relationship can turn into secrecy in another, depending on
whether the current partner expects full disclosure. Imagine for example you had
many lovers in your life. If your partner is not interested in what you did before
meeting her/him, your former love life is private. However, if s/he voices her
disapproval towards people that had many sexual partners, then your former love
life is no longer a private matter but must either be disclosed or become a secret.
In our opinion, at the heart of the distinction between privacy and secrecy lies the
difference in the amount of (psychological and physical) energy that is spent in
order to keep the information hidden from others: privacy requires few if hardly
any energy (in that one is not constantly monitoring one' s thoughts and overt
behaviors to prevent leaking the information) while secrecy does.
Finally, secrecy is often regarded as the opposite of disclosure, since if
information is disclosed, it is no longer a secret (e.g., Buhrmeister & Prager.
1995). However, one may explain a certain event to others but leave out some of
the details. If this is done intentionally it would be secrecy (by means of
deception), but if details are forgotten or snowed under by more important
relevant information it would be non-disclosure, but not secrecy. Therefore,
secrecy and non-disclosure differ on whether something is left out actively and
intentionally or not. This is also apparent in Pennebaker's definition of secrecy as
the "active [intentional] inhibition of disclosure" (Pennebaker, 1989).
Given these conceptual differences, the term "secrecy" cannot be used
interchangeably with non-disclosure or privacy and caution must be taken when

24

CHAPTER 2

interpreting or extrapolating data from studies on privacy or (non-)disclosure
when one is actually studying secrecy.
Investigating secrecy

contradictio in terminisi how can
something which main characteristic is to remain hidden from others be studied?
Farber (2003a) puts forward three reasons why people may overcome the barrier
to disclose their secrets to researchers. In the first place, people have confidence
that when participating in a scientific study anonymity is completely assured.
Second, secrecy research profits from the so called "stranger on the bus"phenomenon: people are more inclined to share intimate personal details to
strangers who they do not expect to see again than to someone they are personally
related with. Finally, in most studies on secrecy participants are not directly asked
to disclose their secret in detail, but rather to categorize their secrets or to provide
information about the context and setting rather than explicitly going into the
details of the content. This makes the participation less threatening and increases
participation rates.

Studying secrecy seems like

a

Several strategies, depending on the research question, have been
followed to investigate secrecy. To assess what topics people are most secretive
about, the far majority of researchers adopted a cross-sectional research design,
by asking their respondents in a straightforward fashion to (anonymously) write
down their secrets, using mainly open-ended questionnaires (e.g., Finkenauer,
Engels. & Meeus, 2002; Frijns, Finkenauer, Vermulst, & Engels, 2005; Kelly,
Klusas, von Weiss. & Kenny, 2001; Norton, Feldman, & Tafoya, 1974;
Vangelisti, 1994). Others used the findings of some of these studies to compose a

list of most frequently held

secrets that respondents subsequently had to rate on
several aspects such as the degree to which they tried or would try to keep
thoughts on those topics secret (Wegner & Lane, 1995).
Experimental designs have been adopted to study the acute intra-personal
effects of secrecy. For example, Lane and Wegner (1995) experimentally tested
the cognitive consequences of secrecy, using several experimental research
paradigms. Respondents were asked to keep a word secret from the experimenter,
and subsequently were tested using a Stroop-type interference task to see if
suppressed words causes longer reaction times. In another study by Lane and
Wegner (1995), respondents were asked to give irrelevant answers to questions
about 24 topic words and keep their true response secret, followed by a 10-min
filler task. The participants were then asked to recall as many words as they could
from the list of 24 topics. In yet another experimental design, participants were
given a target word they had to keep secret while writing stream of consciousness
for several minutes. Upon completion. the participants answered several questions
about how much they suppressed their secret target word, how much they
unintentionally had to think about their secret target word etc.
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To study the long-term consequences of secrecy for psychological and
physical well-being, prospective designs (of up to nine years) have been used
(e.g., Cole, Kemeny. & Taylor, 1997: Cole, Kemeny. Taylor, Visscher, & Fahey,
1996; Frijns & Finkenauer, 2004b; Frijns et al., 2005; Kelly & Yip, 2006).
focussing mainly on determining whether having secrets at one time could predict
health complaints at a later time.
To the best of our knowledge, only one questionnaire, the Selfconcealment Scale (SCS: Larson & Chastain, 1990) has been specifically
developed to assess secrecy. The SCS measures the concept of Self-concealment
(SC) that is derived from the trait component of inhibition as studied by
Pennebaker (1989). SC is defined as the "predisposition to actively conceal from
others personal information that one perceives as distressing or negative" (Larson
& Chastain, 1990, p. 440). It is predominantly related to negative affectivity and
negative feelings towards the self but also includes actions or events. SC is a
valuable asset since a trait approach to secrecy may help to explain why people
try to keep personal, intimate information hidden from others, independent of
environmental circumstances (Cramer & Barry, 1999; Larson & Chastain, 1990).
The SCS includes three different facets of withholding personal
information: (1) tendency to self-conceal, (2) possession of a personally
distressing secret, and (3) apprehension of the revelation of concealed personal
information. These dimensions are reflected in items such as "I have negative
thoughts about myself that I never share with anyone" and "I have an important
secret that I haven't shared with anyone". However, Larson and Chastain did not
explicitly design their questionnaire to measure the earlier mentioned dimensions
and several studies (Cramer & Barry, 1999; Cramer & Lake, 1998; Ichiyama et
al., 1993; King, Emmons & Woodley, 1992; Wismeijer, Sijtsma, van Assen, &
Vingerhoets, 2007) have raised doubts regarding the hypothesized three-factor
solution. Recently, an improved multidimensional version of the SCS has been
developed (Wismeijer et al., 2007).
Are secrets really that secret?
Although secrets are nearly by definition surrounded by mystery, they are
generally not so exclusive and exceptional as one may think. Hillix et al. (1979)
for example found that we hear on average four secrets a week and that 75% of
their random sample heared one secret a week. Vrij et al. (2002) found that in a
sample of college students the average duration of a secret is not more than 29
months (although with a standard deviation of 41 months). Finally, approximately
66% of secrets are shared with at least one person (Hillix et al., 1979). These
results challenge the common belief that secrets are hardly disclosed and contain
information that is exclusively known by and accessible for the secret-keeper.
Nevertheless, in spite of this, there is ample evidence suggesting that a
large barrier exists to share secrets of an intimate or compromising nature. Several
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studies estimate that between 46% and 65% of long-term psychotherapy clients
deliberately left things undisclosed in therapy (Hill et al., 1993). Kelly (1998)
found that 40% of patients admitted they kept a secret for their therapist that was
relevant for therapy. In addition, 42% of a sample of psychotherapy clients
reported withholding information for their therapist such as violent or sexual ideas
or acts and types of drugs or medication used by the client (Weiner & Shurman,
1984). Finally, Newth and Rachman (2001) report that patients with an obsessivecompulsive disorder are extremely reluctant to tell the therapist the content of
their obsessions. Interestingly, the authors state that the patients' concealment of
the obsessions is so obvious that is has been overlooked by clinicians: a 'clinical
oxymoron'. This suggests that even in a "safe" and non-judging environment such
as the clinician' s office the reluctance to disclose one's secrets remains high. One
may imagine that this reluctance is possibly even higher outside the door of the
protected and encouraging clinician' s office.

The content of secrets
Above we argued that virtually anything can become a secret. Because of
the idiosyncrasy in what people keep secret, it is impossible to provide an
exhaustive overview of secret topics (Frijns, 2004). However, it is feasible to
examine if there are topics that are more secrecy-prone than others. Some authors
did so by asking people to confide their secrets anonymously, and by
subsequently ranking these secrets in order of frequency and extracting some
common themes from them. This has been done in different samples including
students (Norton, Feldman, & Tafoya, 1974; Wegner & Lane, 1995). families
(Vangelisti, 1994), children (Last & Aharoni-Etzioni, 1995), and psychotherapy
clients (Hill et al., 1993; Newth & Rachman, 2001; Pope & Tabachnick, 1994).
Seminal work was done by Yalom (1970) who found three themes to be

predominantly kept secret by people: (1) a conviction of personal inadequacy, (2)
a sense of interpersonal alienation, and (3) sex-related information.Basing
themselves on the literature, Lane and Wegner (1995) constructed a questionnaire
containing 50 secrecy-prone topics, ranging from trivial (such as eating rich food)
to important and highly personal (cheating on a lover, masturbation). They asked
237 students to rate on 5-point scales the amount they kept or would keep these
topics secret. From the 20 topics that were most frequently kept secret, eight were
sexually related (e.g., masturbation, sexual intercourse, adultery, etc.), eight
contained sensitive personal information (e.g., being in love, being lonely, doing
poorly at school, etc.), and four contained remorseful thoughts (e.g., a lie one told,
cheating in school). A subsequent factor analysis of these 50 items revealed four
underlying factors labelled, in order of secrecy, sorrows (mainly items that
measure failure and sadness), offenses (taboo violent and sexual acts), sins
(personal moral weakness), and worries (thoughts about things that could happen
to them).
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Vangelisti (1994) asked 214 students to anonymously write down the
issues they keep secret from or with their family. This resulted in 613 different
secrets that were eventually divided into 20 categories such as sexual preferences,
extramarital affairs, substance abuse, finances, etc. Factor analysis revealed three
main underlying dimensions: taboo topics (sexual preferences, extramarital
affairs, substance abuse etc), rule violation topics (drinking/partying,
disobedience), and conventional topics (thoughts about death and religion,
personality conflicts etc.).
Finally, studies with psychotherapy clients (Hill et al., 1993; Kelly, 1998)
showed that most secrets that were not revealed to the therapist were mostly
sexual in nature. Newth and Rachman (2001) found that in patients with an
obsessive-compulsive disorder, most secrets concerned violent thoughts and fear
to lose control of oneself.
A consistent pattern emerges in that the majority of secrets are negatively
valenced: secrets are mainly kept because they are regarded as shameful or
socially undesirable (Frijns, 2004; Hill et al., 1993; Kelly, 1998; Wegner & Lane,
1995) or may devalue the person in some sense. However, more reasons exist to
maintain secrecy, which we will discuss later.
Secrecy and protection
As stated earlier, protection is one of the most important reason for
secrecy (Norton, Feldman, & Tafoya, 1974). This protection may concern oneself,
another, or a relationship (Afifi & Guerrero, 2000). For example, Carr and Axsom
(1992) found that people talking to a physically disabled person reported feeling
uncomfortable when they were not allowed to suppress unwanted secret thoughts
about the handicap of that person during the social interaction. That is, secrecy
might sometimes provide temporary relief (Lane & Wegner, 1994). However, the
main reason for secrecy is to shield oneself against social dissaproval (e.g..
Wegner & Lane, 1995), embarrassment, and shame (e.g., Hill, Thompson, Cogar,
& Denman, 1993; Kelly, 1998). That is, one withholds information that is morally
condemned by others and that may lead to social rejection or punishment (Warren

& Laslett, 1977). By doing so, secrets provide a socio-protective function by
reducing or preventing negative feedback, social disapproval. and stigmatization
from others (Bok, 1989; Kelly, 2002; Kelly & McKillop, 1996; Larson &
Chastain, 1990; Wegner & Gold. 1995; Wegner & Lane, 1995). In this light it is
interesting to mention research on social pain theory. Social pain theory suggests
that social behavior and reactions to social exclusion in particular are regulated by
a general threat-defense system that prepares the organism for potentially harmful
situations (Herman & Panksepp, 1978; MacDonald & Leary, 2005; Panksepp,
1998). The interesting hypothesis is that these harmful situations are not limited to
physical situations, but can also be social in nature. This pairing of physical and
social threats may have developed because being separated from important social
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entities posed an enormous pressure on the survival of our ancestors with the
result that "evolution has equated exclusion with extinction, meaning rejection
may be treated as a mortal danger at the motivational level" (MacDonald &
Leary, 2005, p.214). Therefore, social pain theory regards physical and social
pain as managed by similar (psychological and physiological) systems, since both
kinds of pain share the same function of promoting adaptive approach or
avoidance behavior in response to threats in order to protect the physical and
social integrity. That is, both kinds of pain serve to increase the defensive distance
between the organism and the (social or physical) threat.
This theory may have an important implication for the theorizing on
secrecy. We saw before that the main reason for secrecy is to avoid negative
social consequences, i.e., social exclusion. In terms of social pain theory, and in
line with Bouman (2003), secrecy can therefore be seen as a strategy to increase
the defensive distance between the organism and the social threat that might lead
to exclusion. Secrecy helps to reduce or control the risk of being ostracized and
socially excluded. Since not only physical threats but also social threats may have
evolved to be perceived as life threatening, it is tentative to regard secrecy as a
mechanism that taps on archaic motivational structures that are evolutionary
linked to survival. This may explain the strong tendency people have to remain
silent about topics they fear may lead to dissaproval from others. It might also
explain why secrecy does not always have negative physical consequences. A
study by Cole, Kemeny, and Taylor (1997) suggests that in certain cases, secrecy
may even protect against negative health effects. They found that rejectionsensitive gay men who concealed their homosexuality, compared to rejectionsensitive gay men who reported being mainly or completely out of the closet, did
not experience a significant decrease in objective health status while those out of
the closet did. That is, the (anticipated) physical pain that is warded off by
concealing something potentially ostracizing may buffer the detrimental health
effects of concealment. This can only be the case if the perceived risk of social
exclusion is sufficiently physically demanding. We will discuss the consequences
of secrecy for well-being in more detail later.
A recent line of research, namely on the social sharing of negative
emotions may also bring forward some tentative hypotheses about why people
keep secrets. Research on the social sharing of negative emotions has shown that
people share negative emotions for various reasons such as venting, to seek
support or advice, to bond, to warn others or simply to entertain (Wetzer. 2007).
The precise nature of these negative emotions, determines what form of social
sharing will be employed. For example. when somebody experiences feelings of
anger, often venting is used, while an emotion such as regret is shared with others
to warn them not to make the same mistake. People thus have certain emotiondependent preferred responses when sharing negative emotions: when sharing
anger for example. one wants the receiver to confirm his her injustice or also to
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show hostility against the transgressor. When sharing regret, one usually aims to
receive advice or a de-dramatization from the receiver.
Sharing negative emotions seems most beneficial when there is
congruency between the reason why people share their emotions, which response
they hope to receive from the listener and which response they actually obtain.
Therefore, beneficial outcomes related to sharing negative emotions apparently go
beyond simple internal emotional recovery and include interpersonal aspects
(Wetzer, 2007).
It is tentative to suggest that secrecy may thus be the result of an
anticipated discongruency or mismatch between one's aims and the reactions of
others. The secret keeper may anticipate a mismatch between what s/he wants to
hear and s/he actually will hear. It is also possible that one is not willing to share
one' s secret because it is anticipated that there is no available social network at
hand, for example by a lack of people who have the quality to offer the preferred
responses.

Consequences of secrecy
In order to systematically discuss the consequences of secrecy, we will
distinguish between positive and negative and between intra- and interpersonal
consequences of secrecy. As positive consequences for intra- and interpersonal
functioning, one should think of the earlier mentioned protection and control
(Afifi & Guerrero, 2000), and of the use of secrecy for impression management

(Simmel, 1950). It is also a necessary condition for healthy ego independency
development (Margolis, 1974) and essential for the initiation and maintainance of
interpersonal relationships (Kelly & McKillop, 1996; Vangelisti, 1994).
However, a large body of empirical studies suggests that these benefits
come at a high price for the individual in terms of negative intra- and
interpersonal consequences (e.g., Frijns & Finkenauer, 2004; Lane & Wegner,
1995, Larson & Chastain, 1990, for a review see Smyth, 1998). Negative
interpersonal consequences of secrecy become evident when secrets are being
kept in a close relationship. While at first secrets increase the individual's
attractiveness (Kelly & McKillop, 1996; Olson, Barefoot, & Strickland, 1976;
Wegner, Lane, & Dimitri, 1994), in later and more intimate stages of the
relationship the secret-keeper's partner may feel left out, and become increasingly
distressed by this perceived lack of confidence (Finkenauer, 1998). In addition,
the negative intrapersonal consequences can manifest themselves in a host of
negative mental and physical consequences such as rumination, obsession with
the secret (Lane & Wegner, 1995), depression (Cramer, 1999; Larson & Chastain,
1990). and increased risk of somatic disease due to compromised
immunocompetence (Christensen et al., 1996; Esterling, Antoni, Kumar, &
Schneiderman, 1990; Petrie, Booth, & Pennebaker, 1995).
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Three models are relevant to investigate and explain the links between
secrecy and potential detrimental health outcomes. First, Pennebaker's inhibition
model (1989) focuses on the physical consequences of the non-disclosure of
traumatic events. In this model, sharing life events is considered naturally
occurring behavior (cf. Wetzer, 2007; Zech, Bradley, & Lang, 2002). Inhibition of
this natural tendency may be regarded as a minor stressor which nevertheless
places a burden on the person' s physiology, which may manifest itself by an
elevated blood pressure (Christensen & Smith, 1993), a compromised
immunocompetence (Christensen et al., 1996; Esterling et al., 1990; Petrie et al.,
1995), and increased skin conductance levels (Pennebaker et al., 1987). An
interesting finding in this respect is that HIV+ gay men who concealed their
homosexuality had a significantly lower CD4 count when they had an extensive
social network they left unused, compared to those HIV+ gay men who also
concealed their homosexuality but that did not have an extensive social network

to rely on (Ullrich, Lutgendorf, Stapleton, & Horowitz, 2004). That is, not
speaking up when the opportunity is there seems to be far more detrimental than
not speaking up per se. Due to the presumed chronic and long-term nature of
many secrets, the inhibition to share one' s

life events is thought to have a

cumulative effect, capable of inducing pathophysiological processes eventually
resulting in somatic symptoms (Pennebaker, 1989). Unfortunately, Pennebaker
did not elaborate on the precise mechanism behind this cumulativity claim.
In contrast to Pennebaker's inhibition model with its emphasis on the
possible physical consequences, the preoccupation model of secrecy proposed by
Lane and Wegner (1995) focuses mainly on the psychological sequelae of
secrecy. This model postulates that secrecy initiates intentional thought
suppression to prevent a slip-of-the-tongue or actions that might reveal the secret.
However, in his well-known white-bear paradigm studies, (1992, 1994)
demonstrated that intentional thought suppression led to the paradoxical
consequence of an increase rather than a decrease in intrusive thoughts about the
suppressed information or secret. Since these thoughts in their turn also have to be
suppressed, a vicious circle is initiated that might lead to an obsessive
preocupation with the hidden information that can eventually result in
psychopathology (Lane & Wegner, 1995). Results of a correlational study by
Cramer (1999), in which positive correlations between secrecy and depression of
.36 and .40 were found, point in this direction. However, these correlations might
also be explained by that depression may cause self-concealment.
Both the model of Pennebaker (1989) and the model of Lane and Wegner
(1995) implicitly assume the physical presence of secret-targets and overlook the
many moments that the secret-keeper is not surrounded by secret-targets. After
all, if there is no social network available or physically no secret-target near you,
there is no need to inhibit disclosure or to suppress your thoughts to prevent a slip
of the tongue. Grosso modo it is likely that secret-keepers are most of the time not
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surrounded by secret-targets, which means that the above mentioned models only
relate to the relatively sparse moments that the secret-keeper is indeed surrounded
by the secret-target and when there is an acute need for inhibition and thoughtsuppression. A model that is independent of the presence of secret-targets in the
physical proximity of the secret-keeper is based on the concept of perseverative
thinking (or "worrying"). According to this model, proposed by Brosschot and
Thayer (2004), perseverative thinking leaves the individual in a continuous state

of psychophysiological "action preparation" by continuously reactivating
cognitive schemata related to the initial stressor that asks for appraisal. That is,
perseverative thinking may continuously activate cognitive networks that, above a
certain threshold, can trigger a feed-forward process in which increasingly more
cues of the relevant event are perceived. As a consequence, "perseverative
thinking might convert the immediate psychological and physiological
concomitants of life events and daily stressors into prolonged physiological
activation, which in turn is necessary for the development of a chronic pathogenic
state" (Brosschot & Thayer, 1998, p.329). Although the study of perseverative
thinking is still in its infancy, the concept tentatively might be the missing link
between psychological factors and the chronic pathogenic state thought to be
causally related to the development of physical complaints (Brosschot & Thayer,
2004). To the degree that this concept of perseverative thinking equals rumination
on a secret as proposed by Lane and Wegner (1995), it may explain how secrecy
may be related to physical complaints: the excessive rumination on the secret that
accompanies secrecy may cause continuous reactivation of cognitive schemata
related to the secret, with prolonged physiological activation and the development
of physical complains as a possible result. This fusion of the models of Lane and
Wegner (1995) and Brosschot and Thayer (2004) may be helpful to understand
the mechanism behind Pennebaker' s (1989) cumulativity claim while
simultaneously being insensitive to the presence of secret-targets.
In conclusion, it thus seems that the individual secret-keeper may pay a
considerable price to obtain the advantages secrecy provides. However, the
picture is less clear-cut than it seems. Doubts have been raised about several
assumptions made by the theories on secrecy and secrecy-related health effects.
For example. the longevity of secrets may not be as extended as Pennebaker
( 1989) and Lane and Wegner (1995) assume. In addition, the exclusive
accessibility of a secret to the secret-keeper is also challenged (Frijns &
Finkenauer. 2004; Hillix et al., 1979). Moreover, Pennebaker's (1989) prediction
(that lies at the heart of his model) that sharing older undisclosed traumatic events
leads to a higher health improvement than disclosing more recent trauma' s could
not be confirmed in research (Smyth, 1998). Finally, empirical findings could not
always be replicated or contradicted each other. What might cause this confusing
state of affairs? The answer may lie in the fact that the literature regards all
secrets as qualitatively equal: simply information that one conceals from others
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(Frijns, 2004). As we will show in the next paragraph, this assumption is
argueable at best.

Categorizing secrets
Collapsing all possible secrets into only one category might not do justice
to the enormous diversity in secret topics. There are some good reasons to
distinguish between different kinds of secrets, since they may not have the same
consequences for the individual. After all, intuitively one would classify a secret
such as adultery qualitatively different from a secret as having financial problems
or witholding information about a surprise party. However, to date the literature
on secrets has treated all secrets alike, ignoring their vast heterogeneity, leading to
the conclusion that all secrets share the positive or the detrimental features
outlined above. Yet, this is a simplification that can be challenged. Why do we
withhold ourselves from sharing a lot of information, apparently without any
negative effects? For example, we are not expected to experience any negative
effects of the fact that we keep the details of our sex life with our partner or of our
financial situation hidden from others. The crucial question thus is, what are the
specific toxic elements of a secret? How can we distinguish innocent secrets from
potentially noxious secrets? And is this related to some specific aspects of the
secret, for example the urge to share a secret with at least someone, be it a
stranger, a priest in a confession boot, or in an anonymous letter to a magazine?
Although developing a categorization, not merely based on content,
clearly seems to have its merits, the literature on this topic is scarce. To the best
of our knowledge, the only documented effort is that of Finkenauer (1998), who
argued that secrets could be distinguished on the following two dimensions: ( 1)
the social accessibility of the secret and (2) the scope of the content. The social
accessibility of secrets refers to the number of people who have access to the
secret information, ranging from just the secret-keeper to a large group. That is, if
it concerns an individual secret (the former) or a shared secret (the latter). The
scope of the secret content refers to how detailed and specific the secret
information is. ranging from an isolated thought, feeling, specific knowledge, or
act to broad preferences or personality characteristics. Combining these two
dimensions subsequently lead to four typologies of secrets: specific or broad
individual secrets and specific or broad shared secrets. The results of studies
applying these two dimensions suggest that only individual secrets may be
harmful (in terms of physical and mental well-being). while shared secrets
generally are not associated with these disadvantages (Frijns & Finkenauer 2004a;
2004b). In contrast, shared secrets seemed to buffer the negative effects of
individual secrets by increased interpersonal competence, since being able to
decide who will and who will not be told about one' s secrets is a beneficial
quality in interpersonal behavior. Some of these differences in outcome may be
explained by the differences between shared and individual secrets. Findings from
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Frijns and Finkenauer (2004a) suggest that, compared to shared secrets,
individual secrets have a longer duration, a higher personal relevance, and the
content is considered (by self-ratings) as more serious in nature. However, these
authors found that of these differences, only the self-rated seriousness of the
secret had predictive value for well-being. These differences in consequences of
different types of secret suggest that developing qualitatively different typologies
of secrets seems warranted. Essential in this is to understand what is meant by a
serious secret.

Interesting work done by Davidoff (1996) on how people conceptualize
the severity of a disease may help us to obtain insight into what is meant with the
seriousness of secrets. By applying a combination of the medical model of disease
(incorporating etiology, anatomy, and pathophysiology) and the patient' s personal
experience of illness this author identified four separate aspects that relate to
disease severity: (i) distress (as caused by pain, anxiety, etc.), (ii) disability
(functional interference), (iii) seriousness (threat to life), and (iv) urgency
(immediate need for medical intervention). One can partially adopt this
framework to determine the seriousness of a secret by having the individual rate
his or her secret on the (anticipated) amount of emotional distress it may cause,
the degree in which having the secret interferes with performing daily duties (for
example by avoiding certain individuals or situations, by excessive rumination
that interferes with concentration, etc.) and to the extent in which the secret is
(life) threatening to oneself or others (e.g., knowing that somebody is planning a
physical assault to another person). Further research should determine if these
factors contribute to successfully predicting the pathophysiological potential of a
secret.

Conclusion
Secrecy is an interesting phenomenon that can be studied from very
different perspectives by several disciplines including psychology, sociology,
anthropology, and medicine. Virtually anything has the potential to become a
secret, from the most traumatic experience to the most trivial event: it depends on
how the individual judges that the information will be perceived by others. This
social nature is a hallmark of secrecy. Secrecy is an intentional, effortful, and
conscious process. Most secrets concern negatively valenced personal information
that the secret-keeper conceals from others in order to protect him/her for the
social consequences of revealing the secret. Secrecy can further provide power
and control, it provides a sense of self, and can be used to initiate and maintain
social relationships.

The literature has mainly focused on the negative effects of secrecy.
Indeed, there is compelling evidence that having certain kinds of secrets is
associated with reduced mental and physical well-being. However, it is important
not to regard all secrets alike since some are likely to be more harmful than others
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(like individual versus shared secrets, respectively). Currently, it remains unclear
what makes a secret beneficial or harmful for well-being. We feel that an
evolutionary psychological paradigm might be fruitful to guide this research. The
earlier in this paper discussed work of MacDonald and Leary (2005) is one
example of how evolutionary insights might lead us to a better understanding of
secrets and how these may affect (patho-)physiological processes.
Although the detailed hypotheses that have been empirically tested
regarding the relation between secrecy and well-being may suggest otherwise, we
still do not have even a basic understanding of many crucial aspects of secrecy.
For example, we do not know what secrets people have in various stages across
the lifespan. Do the quantitative and qualitative aspects of secrets vary with age?
Similar questions remain unanswered regarding gender differences in secrecy: do
men have more or less and different secrets than women? These questions must
be addressed if one wants to determine the specific impact of secrets on one' s
well-being.

Future research should also put more efforts in finding adequate ways to
categorize the secrets' contents. Although it is obvious that not all secrets are
alike in their detrimental potential, hardly any theoretical or empirical effort has
been done to come to a systematic classification of secrets that may be helpful in
future research to unravel the specific qualities of secrets that render them toxic.
This gap in our knowledge complicates a true understanding of the psychological
and physical consequences of secrecy. We call for longitudinal studies in which
respondents, in a non-threatening and completely anonymous fashion, are asked
to share their secrets and in which various both self-reported as objective
measures of physical and mental well-being are applied. In this way it can be
determined which individual secrets seem to have a detrimental potential and
which not.
In addition, it is of imminent importance to understand how secrets, of

whatever kind, can set in motion pathophysiological processes. Therefore we call
for experimental studies that attempt to establish the relation between
experimentally induced secrecy and (psycho-)neuroimmunological and
physiological processes. By carefully controlling and varying specific parameters
of the induced secrets, it might be possible to isolate those aspects of secrecy that
are physically harmful. Experimentally inducing secrets within acceptable ethical
limits is quite a challenge. Nevertheless, combined with (psycho)physiological
measures, it may be very helpful to obtain a better understanding of the
mechanisms by which secrecy exerts a long-term or even cumulative effect on

physiological processes.
In addition, an important issue that has been largely ignored in secrecy
research is the role of personality. Although there is a large consensus that
personality alters the individual' s perceptions of events, this view has not been
extrapolated to the field of secrecy. It seems reasonable to assume that personality
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moderates how individuals perceive certain kinds of information, which may
affect the decision to either withhold or share it with others. Personality may also
be relevant in determining what is the ratio of secrets that are "provoked" by an
individual and secrets that "overcome" a person. That is, do people actively and
maybe even purposefully create secrets (e.g., by having an extramarital affair) or
do secrets mostly concern events that are not actively pursued (e.g., being abused
in childhood)? And does this have different consequences for the individual's
well-being? It is therefore valuable to study whether certain personality traits
promote self-concealment, and whether this influence is direct or indirect since
specific personality traits may manoeuvre the individual into compromising
situations that subsequently call for secrecy.
We conclude by stressing that secrecy is a widespread phenomenon that
can be found in every aspect of daily life and in society at large. The suggestion
that it may have significant negative health effects makes it a topic that merits
further serious scientific inquiry.

PART B: ASSESSMENT OF SECRECY AND SELF-CONCEALMENT

Chapter 3
A Comparative Study of the Dimensionality of the SelfConcealment Scale Using Principal Components Analysis and
Mokken Scale Analysis*

ABSTRACT

Two methods for investigating the dimensionality of data from tests and
questionnaires are discussed and contrasted: the popular principal components
analysis (PCA) and the more recent Mokken scale analysis (MSA). First, the
theoretical similarities and differences between both methods are discussed. Then,
both methods are used to analyze data collected by means of Larson and
Chastain' s (1990) Self-Concealment Scale (SCS). The different results are
presented, and the instances are highlighted in which the methods complement
one another so as to obtain a stronger result than would be obtained using only
one method. Finally, we discuss the implications of the results for the
dimensionality of the SCS and provide recommendations for both the further
development of the SCS and the future use of PCA and MSA in personality
research.

' Wismeijer, A. A. J., Sijtsma, K., van Assen, M. A. L. M., & Vingerhoets, A. J. J. M.
(2008). A Comparative Study of the Dimensionality of the Self-Concealment Scale Using
Principal Components Analysis and Mokken Scale Analysis. Journal of Personality
Assess,nent, 90, 323-334.
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The decision to keep certain information secret often depends on situational
demands but personality and cultural and socio-economic factors may also be
relevant: Some people are more prone to secrecy than others. That is, some people
feel relief when they disclose highly personal information, while others avoid to
reveal the same information at all cost. As a consequence, part of secret keeping
can be understood in terms of stable personality traits (Larson & Chastain, 1990;
Pennebaker, 1989). A well-known trait in this context is self-concealment, which
is defined as the "predisposition to actively conceal from others personal
as distressing or negative" (Larson & Chastain, p.
Self-concealed
440).
personal information is a subset of private personal
conciously
accessible to the individual and actively kept from
information, that is
the awareness of others. It is negative in valence and, if disclosed at all, usually
confided to only a small number of persons because of its highly intimate content
(Larson & Chastain, 1990).
To measure self-concealment, Larson and Chastain (1990) developed the
Self-Concealment Scale (SCS; 1990). According to Larson and Chastain, the SCS
items refer to three different facets of withholding personal information: (a)
tendency to self-conceal, (b) possession of a personally distressing secret, and (c)
apprehension about disclosure. The reported psychometric properties of the SCS
such as internal consistency and test-retest reliability are satisfactory (Cramer &
Barry, 1999; Larson & Chastain, 1990) and the total scale score has repeatedly
been shown to correlate significantly positive with depression, anxiety, and

information that one perceives

physical discomfort (Ichiyama et al., 1993; King, Emmons, & Woodley, 1992).
Although Larson and Chastain (1990) claim that the SCS taps three
distinct aspects of self-concealment, they did not explicitly design their
questionnaire to measure these aspects. This leaves doubt with respect to the
interpretation of the dimensionality of the SCS. In fact, Larson and Chastain were
the first to report that the SCS could be viewed as bidimensional if Kaisers
eigenvalue-greater-than-1 criterion (Kaiser, 1960) was used, and as
unidimensional because the first factor explained the lion's share of the total
variance (i.e., 65 percent). Additionally, they argued that the second factor was
uninterpretable even after application of several rotation algorithms. More recent
studies using the SCS have all reported similar results (Cramer & Lake, 1998;
Ichiyama et al., 1993; King et al., 1992; VOgele & Steptoe, 1992).
In an attempt to confirm Larson and Chastain's ( 1990) proposed
unidimensionality of the SCS, Cramer and Barry (1999) designed two consecutive
studies using independent student samples. In the first study they assessed the
total-score reliability (estimated by means of Cronbach' s alpha) and explored the
SCS s factor analytic structure, and in the second study they analyzed the factor
structure by means of a confirmatory factor analysis and evaluated both the totalscore reliability and the retest reliability. Their conclusions were essentially the
same as those of Larson and Chastain: Exploratory factor analysis suggested two
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subscales, whereas confirmatory factor analysis and reliability analysis suggested
single-factor solution. Cramer and Barry (p.636) concluded that "whereas the

a

present study supported a unidimensional conceptualization, it does not preclude
researchers from adopting the multifactorial model". In other words, the
dimensionality of the SCS still remained unclear.
To determine the dimensionality of a scale, many statistical methods are

available of which principal components analysis (PCA) probably is the most
popular. PCA is an exploratory method that is used in situations in which little
prior knowledge is available about the dimensionality of the data. This situation is
typical of much test and questionnaire construction in personality research, and
questionnaire construction with respect to self-concealment is no exception.
Given the uncertainty about the true dimensionality of the data, a second opinion
provided by a conceptually different method may be very useful. Mokken scale
analysis (MSA; Hemker, Sijtsma, & Molenaar, 1995; Mokken, 1997; Sijtsma,
1998; Sijtsma & Molenaar, 2002) can be used for this purpose. MSA is a method
from item response theory (Embretson & Reise, 2000; Van der Linden &
Hambleton, 1997). Item response theory defines models for the measurement of.
for example, personality traits. These models put forward assumptions about the
dimensionality of measurement, and offer techniques to explore and test
hypotheses about dimensionality.
The aim of this paper is twofold: (a) to provide a theoretical introduction
to Mokken scale analysis and compare PCA with MSA, and (b) to apply PCA and
MSA to the Self-Concealment scale to scrutinze its dimensionality. Since our goal
is to compare techniques that can be used to explore a scale's dimensionality, we
do not compare the results of PCA and MSA to confirmatory factor analysis. In
confirmatory factor analysis, based on a hypothesis about the composition of the
scale, one specifies both the dimensionality of the scale and which items group on
the same dimension. In this study, however, we do not start from such explicit
hypotheses but instead explore the dimensionality and the item assignment to the
dimensions.
We start below with a description of the typical situation in which
personality questionnaires are constructed. Then we provide outlines of PCA and
MSA, enumerate the properties of both methods, and compare the methods with
respect to these properties. Subsequently, we apply both methods to the SCS data
and discuss the results, highlighting the instances in which the methods
complement one another so as to obtain a stronger result than would be obtained
using only one method. Finally, we discuss the implications of the results for the
dimensionality of the SCS and provide recommendations for both the further
development of the SCS and the future use of PCA and MSA in personality
research.
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Preliminary considerations on personality measurement
Ideally, the construction of a personality inventory rests on a wellestablished theory about the trait to be measured. However, for many traits such a
theory has not been well developed and sometimes a 'theory' consists only of a
set of intuitions and experiences that have yet not been articulated well enough to
have been exposed to rigorous hypothesis testing. Also, in the absence of a theory
test construction may lean heavily on the experience of other researchers and
existing questionnaires that have the status of 'try-out' instruments. Additionally,
it may be an open issue whether an existing instrument, even it is has been based
on sound theory, can be used in a population in which it has not been used before.
All these instances have in common that it is unknown or at least uncertain what
the test measures exactly and whether one or more traits are involved in driving
responses to the items. That is, whether the inventory induces responses that are
driven by one trait (hopefully the intended trait) or a multitude of traits.
Applied to self-concealment, it may thus be hypothesized that selfconcealment is a unitary trait that drives responses to the items from a
questionnaire such as the SCS, but because little is known about this trait it may
be difficult to select a collection of items that cover only this trait. Actually,
because of this uncertainty the researcher may have selected items that appear to
be good choices at first sight but that turn out to be ambiguous stimuli when the
data collected by means of these items are analyzed by means of PCA, MSA, or
another method. Because this particular outcome may not have been anticipated,
as is typical of exploratory research. the use of several statistical methods for
assessing the dimensionality of the data may shed a new and different light on the
trait structure. This may help to formulate hypotheses on the trait structure that
are tested in future research and to construct better measures for the trait(s).

PRINCIPAL COMPONENT ANALYSIS
Although quite well known, we will first explain PCA in some detail so
that it can be compared with MSA later on. Suppose a trait is measured by means
of rating scale items. These items typically consist of a statement, for example
about self-concealment, and following this statement a small number of boxes
that represent different ordered levels of endorsement with the statement. The
direction of scoring the items depends on whether the statement is positive or
negative with respect to the trait.
Let the questionnaire contain J items, and let each item be indexed

j= 1,...,J.If the number of ordered boxes in each item is m+1, we assign

scores

0. . . . . m such that a higher score reflects a higher trait level. Let X j

be the

random variable for the score on item j, and let xj be a value on this item; here,
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the scores are xj = 0,...,m . The total score is defined as the sum of the J item
scores:

j

X+ = I x j:
j=1

notice that the total score can vary from O t o J x m. High values for the total
score are assumed to reflect higher levels on the trait, but this assumption is only
correct if the items are all driven by the same trait that represents, in our case,
self-concealment. PCA may be used to investigate whether this assumption is
correct.
PCA basically does the following (see e.g., Gorsuch, 1983; Nunnally,
1978, for more details). A weighed sum of the J item scores, technically also
known as a linear combination, is constructed. This weighted sum is denoted by
Cl (subscript 1 indicates that this is the first weighted sum score and that others

will follow) and item weights are denoted by wjl (subscriptj says that this is the
weight for item j, and subscript 1 that it is the weight that is used to construct
Cl ). Then, we have that
J

Cl=·LW jlX j.
j=l

The weights w are sought such that the variance of sum score Cl is maximal
(given a constraint on the weights that serves to find a unique solution to the
problem; this need not bother us here). Weighed sum Cl is the first principal

After Cl has been determined, a second weighed sum (the second
principal component) is sought, this time taking the weighed sum of the residuals
of the item scores after their regression on Cl has been subtracted. This sum is
component.

denoted C2, and the use of the item score residuals ensures that the correlation
between the two principal components equals 0. Like the first time, the weights
are chosen such that the variance of C2 is maximal. Similarly, a third weighed

sum, a fourth, and so on,

are constructed. Typically, each next principal
less
variance
than its predecessor. The maximum number of
component explains
principal components that can be determined equals the maximum number of

items, J.

The J principal components together explain all the variance in the J
items; thus, the J principal components and the J items contain exactly the same
amount of information. However, PCA 'piles up' as much of the variance from
the items as possible in the first principal component, then it piles up as much as
possible from the remaining variance in the second principal component, and so
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on. Looked at PCA this way, it is a method to summarize as much information
from a set of items in as few principal components as possible.
Piling up as much information in as few principal components as possible
does not automatically result in well interpretable components. To obtain a
solution that is well interpretable, usually the first few, say, M, principal
components that explain much variance relative to the amount explained by one
item are subjected to further analysis. Several techniques may be used for
selecting these M principal components. One well-known method is a graphical
method proposed by Catell (1966), called the scree test. The scree plot shows the
amount of explained variance as a function of the rank number of the principal
component. What one usually sees in the plot is that these successive amounts
decrease rapidly (steep descent) and then tend to level off. M is determined by
retaining those principal components in the steep descent before the first one on
the line where the magnitude tends to level off. The scree plot requires subjective
judgement especially if the elbow is not sharp. Kaiser's eigenvalue-greater-than-1
criterion (Kaiser, 1960) is another well-known method. Here, the number M is
determined by the number of principal components that explain more variance
than the variance of one individual item. Unlike the scree plot, this is an objective
criterion but one that can easily lead to the selection of too many principal
components, and the result may be the overestimation of the dimensionality as
factors are sometimes split into bloated specifics (e.g., Kline, 1987; Rummel,
1970).

The analysis to which the M selected components are subjected next is
called rotation. Algebraically, rotation means that M principal components are
factoranalyzed rotated, in technical parlance - to obtain M new factors that are
better interpretable. Geometrically, rotation means the following. The J items can
be displayed as points in an M-dimensional orthogonal space. The M axes
represent the M principal components, and the coordinates of the items are the
loadings of the items on the principal components. These loadings are denoted by
ajc (c indexes principal components; c = 1, ..., M). Indeed, rotation means that
-

the axes are rotated around the origin into a new position while the items maintain
their position. So we obtain new axes, now called factors, and for each item a new
set of coordinates, which are their loadings on the factors. Rotation is done in
such a way that the resulting sets of loadings facilitate the interpretation of the
factors. Many rotation methods exist (e.g., Gorsuch, 1983, pp. 203-204). An
important distinction is between rotation resulting in orthogonal/uncorrelated
factors (these are the geometrical and algebraic interpretations, respectively) as
with Varimax rotation, and oblique/correlated factors as with Oblimin rotation.
PCA in combination with a rotation method is typically used for
exploring the dimensionality of a dataset collected by means of a personality
questionnaire. In the absence of pronounced expectations, the method provides
the most efficient summary of the data by means of principal components. The
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number of principal components retained for rotation is often determined by
criterions that are not perfect and invite some trial and error. Whenever
researchers believe that correlated factors are more realistic than uncorrelated

factors, oblique rotation is preferred over orthogonal rotation. While correlated
factors may more realistically reflect a trait structure, the interpretation of the
pattern of loadings may be more complicated due to conditioning on the
correlations between the factors. This means that the proportions of item variance
explained by each of the factors can no longer be added across factors, and that
squared (semi-) partial correlations are needed instead (cf, regression analysis).
PCA has gained enormous popularity among personality researchers (see,
e.g., the volumunous literature with respect to the Big Five; e.g., De Raad &
Perugini, 2002). This is probably due to its quick and easy applicability using one
of the standard statistical software packages. At the basis of much personality
research often stands a theory about the structure of the personality aspects of
interest, but the final structure of the questionnaire regularly is the result of PCA
plus rotation, or other factor analysis methods (e.g., Cattell's 16 PF questionnaire,
which allows measurement o f 16 bipolar dimensions of personality summarized
by five factors; Cattell, 1956-1957). The respondent is assigned sum scores on
each of the items sets that load on a particular factor and thus identify a particular
trait or an aspect of a more comprehensive trait. These scores can be weighed
sums of item scores with weights resulting from PCA plus the rotation method
used. However, because such weighed sum scores tend to correlate high in the
nineties with unweighed sum scores like
practical test use often the
unweighed sum scores are used. The resulting profile of scores is then used for

X ,in

personality diagnosis.

MOKKEN SCALE ANALYSIS
The Monotone Homogeneity Model
Assumptions of the Monotone Homoge,zeity Model
Like PCA, MSA can be used to identify one or more dimensions in the
data but, in addition to PCA, the method does this in such a way that the items
selected in one cluster satisfy a measurement model known as the monotone
homogeneity model (MHM; Mokken & Lewis, 1982; Sijtsma & Molenaar, 2002).
This model implies that the persons can be ordered on a scale using the items in a
selected cluster. Thus, MSA provides a method for dimensionality investigation
and a measurement model in one technique. MSA has been used frequently in
psychology (e.g., Michielsen, De Vries, Van Heck, Van de Vijver, & Sijtsma,
2004), but also in political science research (e.g., Van Schuur, 2003), marketing
research (e g., Paas & Molenaar, 2005) and social-medical research (e.g., Roorda
et al., 2005) for assessing the dimensionality of the data and constructing scales.
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The MHM is an item response theory model (Junker, 2001; Sijtsma &
Meijer, 2007; Sijtsma & Molenaar, 2002; Stout, 2002). Item response theory
models are based on assumptions that restrict relationships between items and
underlying traits. In particular, the MHM is based on two assumptions about the
dimensionality of the data, and one about the relationship of items with
underlying traits:
1. Unidimensionality; that is, all items measure the same latent trait
(denoted 0). An example is that all items measure self-concealment, assuming this
is a unitary construct. Unidimensionality is generally considered a desirable
property of measurement, primarily because it simplifies the interpretation of
answers to the items in a questionnaire;
2. Monotonicity; that is, the higher a respondent' s disposition on the latent
trait the more likely it is that (s)he obtains higher scores on the items measuring
that latent trait. For example, people who have a stronger tendency to self-conceal
(8) are more likely to obtain higher scores

on

positively phrased rating-scale

statements with respect to secrecy. More precisely, for item score X j

(e.g.,

X j = 0,...,4, for many rating scales) the mathematical function which expresses
this monotone relationship is called the item step response function (ISRF), and it
is given by conditional probability P(X j 2 x 1 0) . For x=0, the ISRF

everybody has one of
p(x j 2 0 1 8) equals 1 by definition, only expressing that
the five possible item scores. but for x 2 1 the ISRFs are assumed to be
monotone non-decreasing in the latent trait 0;
3. Local Independence: that is, an individual's response to item j is not
influenced by his or her responses to the other items in the same questionnaire.
This assumption rules out dependence among items due to an answer to one item
influencing the answers to the next items. This could happen, for example,
because respondents develop new ideas or personal hypotheses about selfconcealment from having answered previous items in the same questionnaire.
While developing such ideas as one goes through the questionnaire is not entirely
unlikely, psychometricians consider this a case of 'obtrusive' measurement,
which is considered undesirable.
These assumptions together define three desirable properties of a
measurement instrument. Many researchers will want their instrument to measure
one latent trait - unidiniensionality - and not an obscure or complicated mixture
of influences on item responses leading to uninterpretable measurement results.
Also, they will likely find it reasonable that a higher trait level increases the
probability that people obtain higher item scores monoto,iicity - and they may
also agree that respondents should preferably approach each new item
independent of the previous items so as not to deliberately construct a particular,
-

possibly invalid image of themselves - local independence.
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The three assumptions of the MHM together imply person measurement.

shown to fit the data well, then the total score X
can be used to order people on the latent trait 0. Due to the limited number of
items usually included in a test. this ordering is liable to random error. The MHM
also provides a method to assess the accuracy of this ordering. This method is
discussed later on. Ordinal measurement is important, because the practical use of

That is, if the MHM can

be

many tests and questionnaires requires that people can be ordered on a scale as in
'Mary has a higher level of self-concealment than Judy' and 'On average women
keep more secrets to themselves than men'.

The Monotone Honiogeneity Model and Principal Components Analysis
An important distinction between MSA and PCA is that the link between
underlying
the
traits and the item scores is less explicit in PCA than in MSA.
Mathematically, PCA is based on solving a problem in matrix algebra which finds
the J eigenvalues (corresponding to the percentages of explained variance of each
of the principal components) of the correlation matrix of the item scores. Because
it uses the inter-item correlations, PCA assumes that relationships between item
scores are linear. It is well known (e.g., Nunnally, 1978, pp. 141-146) that
correlations are heavily distorted as soon as the items have different distributions
of item scores, in particular when items have only a few (less than, e.g., five)
answer categories. Then PCA results in so-called 'difficulty' factors; these are
factors that are due to the differences between item-score distributions in addition
to what the items measure in common. This problem is absent when item-score
distributions are equal, but this is a rare situation and in fact one that is actively
avoided by test constructors when they seek the items to represent different
intensity levels with respect to the trait of interest. It is sometimes advocated to
use tetrachoric or polychoric correlations but it has also been noted that this
introduces other methodological problems (Van Abswoude, Van der Ark, &
Sijtsma, 2004).
The near absence of assumptions on the relation between items and
underlying traits - only linearity is assumed
means that PCA is mainly an
instrument to assess the dimensionality of the data. Thus, the outcome of a PCA
followed by some rotation logically results in dimensions, not in scales. Of
course, we know that the practice of test construction 'assumes' that a PCA also
results in scales, but the absence of assumptions that restrict relationships between
items and the underlying traits does, strictly speaking, not allow such conclusions.
Another interesting observation in this context is that PCA uses the eigenvalues of
the inter-item correlation matrix, thus assuming that the 1 's on the diagonal
represent true-score variance only. Thus, an implicit assumption of PCA is that
error variance is 0, an assumption that is usually seen as unrealistic and which is
not shared by factor analysis models.
-
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Fit and Misfit of the Monoto,ze Homogeneity Model to the Data
The MHM and its three assumptions seem to be intuitively appealing but
this does not mean that they are congruent with the true mental processes. Thus,
the data collected by means of a questionnaire may sometimes be
multidimensional, the relation between item score and latent trait may not always
be ,nonotone, and while filling out the inventory some respondents may feel
inclined to construct a particular coherent, perhaps also socially desirable image
of themselves that only partly reflects their true level of self-concealment. In other
words, other sources that drive item responses, like social desirability, might be
active thus introducing dependence among items in addition to that caused by the
trait of interest. This violation of local independence tends to manifest itself in a
multidimensional data structure (e.g., Stout, 2002).
Because there is always the possibility of a discrepancy between the
model on the one hand and the data on the other hand, it must be checked whether
a particular model indeed fits the data. If it fits, by implication the properties of
the model, such as an ordinal person scale, hold for the data. If it does not fit, a
useful alternative course of action is to investigate the possibility of
multidimensionality; that is, the alternative that several latent traits drive item
responses and that different sets of items can be identified each of which
measures a different latent trait.
The Monotone Homogeneity Model and the Rasch Model
Finally, it may be interesting to briefly compare the MHM to the Rasch
model (e.g., Embretson & Reise, 2000; Van der Linden & Hambleton, 1997),
which is a related and popular item response model. The simple Rasch model is
defined only for dichotomous item scores (yes/no, correct/incorrect; implying
only two different item scores), but generalizations to rating scale item scores also
have been proposed (e.g., Masters & Wright, 1997). For simplicity, we restrict the
comparison of the MHM and the Rasch model to dichotomous items.
Like the MHM, the Rasch model assumes unidimensional and locally
independent measurement, but unlike the MHM the Rasch model restricts the
monotonicity assumption to logistic curves with equal positive slopes (equal
discrimination, in technical parlance). Thus, the Rasch model is a special case of
the MHM (for dichotomous items): All logistic response curves with equal

positive slopes obviously are monotone (thus, the Rasch model is also an MHM
model, albeit a specialized one) but not all monotone response curves are logistic
let alone have equal positive slopes (thus, the MHM model does not imply the
Rasch model; the MHM is a more general item response model: see Sijtsma &
Molenaar, 2002, chap. 2).
An advantage of the more restrictive Rasch model is that persons can be
measured on an interval scale. This may be interesting in an educational
measurement context, in which different item subsets from item banks (i.e., large
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numbers of calibrated items all measuring, e.g., the same ability) are used to
measure achievement in different groups, thus afterwards necessitating the
equating of the different scales for comparing the performance of the different
groups. The disadvantage of the Rasch model is that requiring the items to all
have the same discrimination seriously restricts the likelihood that the Rasch
model will fit the complete data. This may even be too great a limitation in
achievement testing (in which different items may be relatively similar) and for
that reason other, less restrictive item response models are often used, like the 2and 3-parameter logistic models (e.g., Embretson & Reise, 2000). In personality
testing items are often intentionally very different so as to adequately cover the
personality trait of interest. Here, there is no reason to require response curves to
have equal positive slopes. Such a requirement would lead to the rejection of
many items that cover an interesting aspect of the trait, and have monotone
response curves, thus contributing to ordinal person measurement.

Evaluating tlie Fit of the MHM to Data
The investigation of whether the MHM fits the data well is often captured
under the name of Mokken scale analysis, previously abbreviated MSA (Sijtsma
& Molenaar, 2002). Researchers tend to narrow an MSA down to the application
of an automated item selection algorithm that serves to identify subsets of items
that each are driven by different traits and that each allow the ordering of people
with a user-specified degree of accuracy. We will also use this algorithm to
investigate the dimensionality of the data. In a separate subsection we also explain
the investigation of monotonicity so as to be able to evaluate the fit of the MHM
to our SCS data.

Investigating Dimensionality of Data
Scalability Coefficients. A typical MSA starts with the investigation of the
dimensionality of the data, and the identification of subsets of items that
constitute a scale of which the accuracy is controlled by the researcher. The tool
for this is the scalability coefficient for pairs of items, j and k, which is denoted as
H jk. Coefficient Hjk equals the ratio of the items' covariance and their
maximum covariance given the items' univariate score-frequency distributions
(Molenaar, 1997). This definition avoids the problems with respect to the
distorting effect of different item-score distributions on the inter-item covariances
alluded to previously and, as a result, an MSA does not yield artifactual 'difficulty
factors'.
Based on the item-pair coefficients, H jk, item coefficients, denoted as

Hj,are defined which express the degree to which an item is related to the other
items in the scale. Under the MHM, a stronger relationship expressed by a higher
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H j value means that the item

step response functions (ISRFs) are steeper. Thus,

a higher Hj value means that people with relatively low latent trait values and
people with relatively high latent trait values are better separated: Almost all
people with low trait values score low on the item, while almost all people with
high trait values score high on that item. This is seen as a desirable property of a
measurement instrument: Items that do not or only weakly separate people on the
scale of interest contribute only little to an accurate ordering.
Finally. the total-scale coefficient, denoted as H, expresses the degree to
which the total score X+ accurately orders persons on the latent trait scale 0.
Given a certain number of items, higher H values express a more accurate person
ordering which is, as we saw earlier, a desirable property of measurement
instruments.

Each of the item-pair, individual-item, and total-scale coefficients are
related as follows to the MHM. The MHM implies that each coefficient has a
value between 0 (minimum) and 1 (maximum) (i.e.,05 H j k,H j,H 5 1) , so
that negative values (i.e.,

Hjk,Hj,H<0) are

in conflict with the model. In

particular, negative H j values may lead to the identification and the rejection of
one or more items from the scale.
Definition of a Unidimensional Scale.The H jk, H j. and H coefficients are the

basis of the definition of a scale (due to Mokken. 1971, p. 184; also, see Sijtsma
& Molenaar, 2002, pp. 67-68). Unlike Mokken, in this definition we use item-pair
coefficient H jk instead of pm-correlation p jk (although formally this choice is
unimportant, but using H jk fits better in with the discussion thus far). Positive

item-pair coefficients Hjk are implied by the MHM, and negative values are

often interpreted as a sign of multidimensionality. For item coefficient H j we
introduce a positive lower bound denoted by c, which ascertains that items that
belong to a scale provide a contribution to the accuracy of person ordering that
exceeds this lower bound. Thus, lower bound c should be seen as a safeguard
against weak items that contribute little to accurate person ordering. Then, a scale
is defined as a set of items for which, given a value of c, the next two conditions
are satisfied:

> 0, all item pairs j, k; j #k; and
2. Hjkc>O,all items j=1:-I j
The researcher can control the lower bound c; and the higher c, the better an item
separates persons with low trait values from those with high values, and the more
accurate the person ordering given that number of items.
1.

H jk
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An important relationship between item coefficients H j and total-scale
coefficient H i s that min(H j )S H S max(Hj ) ; thus, by requiring that items
can only be admitted to the test if they have item scalabilities of at least c, the
researcher also controls the minimum of the H coefficient.
Choosing a minimal lower bound of c=0 poses almost no demands on
the scalability of the items except that all selected items have a positive H j. This
may result in a single scale with an unacceptably low total-scale H value because
several low-quality items have been selected which have H j s close to 0,
meaning that they hardly contribute to an accurate person ordering. Increasing the
lower bound c has the effect of admitting fewer items to the scale but the selected
items are better indicators of the latent trait.
Positive values of H are interpreted using the following rules of thumb. A
set of items is considered unscalable for practical purposes if H <.3 (e. g.,
Sijtsma, & Molenaar, 2002, p. 60); that is, although O S H< .3 agrees with the
MHM, from a practical point of view such low values suggest that person
ordering is inaccurate. Other rules of thumb are that .3 S H< .4 indicates a weak
scale,.4 S H< .5 a medium scale, and H 2.5 a strong scale (Mokken, 1971, p.
185; Sijtsma & Molenaar, 2002, p. 60).
Automated Item Selection. The dimensionality of an item set and the scalability
(expressed by H) for each item subset that represents a dimension, can be
investigated by means of the statistical package Mokken Scale analysis for
Polytomous items (MSP; Molenaar & Sijtsma, 2000). A lower bound value c for

Hjis chosen optionally (its default value equals 0.3). The algorithm used
sequentially clusters items. The items are selected one by one into disjoint
clusters, each of which is relevant for the assessment of a different latent trait.
The algorithm consists of three steps:
Step t. Select as starting pair the two items that have the greatest, positive
significant H jk value of all item pairs among the J items in the item pool, that is
also greater than the user-specified constant ( (0 5 c f l) . Hemker et al. (1995)
recommend trying several values for c, starting at c=0 and then using
increments of .05 in each step until c = .6 (or higher). The development of
clusters as c increases provides more insight into the scalability of the items than
the evaluation of item clustering for only one c value. Denote the starting pair (f,
ki).

Step 1'. From the remaining J-2 items, select the item, say, kz, that (a)
correlates positively with items j and ki; (b) has an
value with respect to

Hk2
items j and kl that is significantly greater than 0 and also greater than lower bound
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c; and (c) maximizes the H value of items j. ki, and k2 together given all possible
choices of a third item from the remaining J-2 items.
Step 3: Repeat Step 2 for the selection of a fourth item, say, k , from the

remaining J-3 items; and so on.
The formation of the first cluster of items stops if no more items remain that can
be selected so as to satisfy the requirements in Step 2. The items selected up to
that point constitute the first scale. If items remain that do not satisfy the
requirements in Step 2, the selection procedure goes on to find a second scale
from these unselected items using the same algorithm and, if possible, a third
scale, and so on. Items that cannot be selected in one of the clusters remain nonscalable. Instead of letting the algorithm select the starting pair in a cluster, the
researcher may define his/her starting set of at least two items, for example, if
theory would strongly suggest such a choice. See Van Abswoude et al. (2004) for
more information on scalability and dimensionality analysis in the context of item
response theory.

Investigating Monotonicity of ISRFs
Selecting items with item scalabilty values of at least c (i.e., H j k c)
will usually select items in scales of which the ISRFs tend to be monotone but for
smaller values of c the selection of items with small H j values may result in the
admission of ISRFs with serious non-monotonicities. An example of nonmonotonicity is depicted in Figure 1. Figure 1 shows the ISRFs of the SCS's item
10. The horizontal axis represents the scale' s restscore, i.e., the total score ( X+ )

minus the score on item 10, in eight different intervals. The vertical axis shows
the proportion P(X 1c, 2.x 1 8) for x=1 (highest curve) through 4 (lowest curve).
There is one small non-monotonicity for x=3 from restscore interval 7-8 to
interval 9-11. This non-monotonicity does not much impair this item's
contribution to the person ordering based on the total score all SCS items (the
item's scalability coefficient still is Hlo - 0·39 ).
ISRFs of items may show more serious violations of the monotonicity

assumption, which result in low H j values and little if any contribution of the

item to accurate person ordering. The combination of a positive item-scalability
coefficient and non-monotone ISRFs can be compared with a positive regression
coefficient in a linear regression model that is fitted to data from a non-linear
model: The positive sign of the regression coefficient does not imply that the
underlying model is linear, only that the relationship between the variables shows
a positive tendency.
Despite the positive H j value, non-monotone ISRFs may disturb the

ordering of persons using the test total score (Junker & Sijtsma, 2000; Sijtsma &
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Meijer, 2007). These non-monotonicities can occur with items that satisfy the
formal definition of a scale because item selection is based on scalability
coefficients exceeding lower bound c, and while this restriction alone already
excludes many items of which the ISRFs show serious non-monotonicities it does
not rule them out. Thus, an MSA also has to consider the monotonicity
assumption of the ISRFs. For this purpose, MSP offers the possibility to estimate
the complete ISRFs of an item from the data and to assess their monotonicity.
MSP shows the graphical display of the ISRFs, like those in Figure 1, and tests
observed non-monotonicities for significance.
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Figure 1. The four estimated ISRFs of item 10, for minimum group size of 150.
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Comparison of PCA and MSA using the SCS
We already mentioned three differences between PCA and MSA in
passing (also, see Scheirs & Sijtsma, 2001):
l. PCA is suited for dimensionality analysis, but it is not a measurement
model that implies particular scale properties. In practice, for each separate factor
the factor scores or the unweighed sum scores X are used to order people but

this ordering does not follow from assumptions on which PCA is based. On the
other hand, MSA is based on a measurement model (the MHM) and is aimed at
fitting this model to the data. In doing so, MSA therefore not only allows for
dimensionality analysis, but also investigates the fit of a measurement model to
the data. This also entails the investigation of the monotonicity assumption, and
an MSA sometimes also involves other analyses that were beyond the scope of
this study.
2. Because it is purely a computational technique, PCA always results in J
principal components for any set of items irrespective of whether these
components are deemed useful or not. On the other hand, MSA is based on
assumptions about trait dimensionality and relationships between items and traits.
These assumptions may either be supported or refuted by the data. In the latter
case, we have failed to construct a scale. The possibility to reject a set of items as
a measurement scale is an advantage of MSA that helps moving measurement and
theory building forward;
3. PCA can be based on tetrachoric or polychoric correlations, thus
avoiding artifacts in factor solutions (known as 'difficulty factors') by eliminating
undesirable effects of the difference in discrete item-score distributions on interitem correlations. MSA solves this problem by using the Hu coefficients which
normalize inter-item covariances against the maximum covariances given the
discrete item-score distributions (Michielsen et al., 2004; Van Abswoude, et al.,
2004).
Two additional important differences are:
4. PCA constructs a weighted linear combination of the J item scores by
considering the association of all J items simultaneously irrespective of whether
or not they are driven by the same trait. This almost always results in components
that do not reflect the dimensionality of the data, thus necessitating rotation of a
smaller number of components to obtain better interpretation. MSA selects items
one by one but this approach may result in suboptimal outcomes. This happens
when an item has been selected into a cluster because it fitted well together with
the items already selected (in terms of Hj ), but items selected in later steps had
the effect of reducing H j more and more until it was unacceptably low when the

final cluster was assembled (although this effect is known to be small in practice).
Of course, the researcher may then decide to remove this item after all.
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lower bound for c in MSA is done before the item

selection algorithm starts and strongly affects the outcome of item selection. For
example, a low c value admits many items to the same cluster even though they
are driven by different traits. Thus, several choices of c should be tried and
conclusions about dimensionality should be based on the pattern of cluster
outcomes that emerges as c increases. With PCA (and rotation), the choice of the
minimally acceptable factor loading a does not affect the computations but it does
affect the interpretation of the factor solution. Here, the decision about the
number of components to be retained and the rotation method to be chosen and
executed has to be taken prior to the choice of minimum a. A similarity with
MSA could be the following: Just as MSA will come up with several solutions for
different choices of c, different item clusters based on varying choices of a can be
tried in PCA. However, unlike MSA trying varying choices of a does not involve
new computations. Many researchers actually try different values of a in an effort
to find satisfying solutions for item clustering.
In the next section, a practical case will be presented using both PCA and
MSA to analyze test data. These data are collected by means of the SCS (Larson
& Chastain, 1990). This analysis will highlight differences and similarities of both
methods, and how they can be used to complement one another.

Method
Analysis Methods
First, SCS data were analyzed using PCA. Both the scree plot and the
eigenvalue-greater-than-1 criterion were used to determine the number of
components to be retained for rotation. Then, since little was known about the
self-concealment trait, both Varimax rotation and Oblimin rotation were used to
obtain factors that were well interpretable. Several choices of minimum loadings
were tried for this purpose, and the results were compared. Second, MSA was
used for two purposes. Initially, the automatic item selection procedure from MSP
was used to find the item clustering for several lower bound values c for
scalability, starting with c = 0, and increasing c with steps of 0.05 until c = 0.7.
Finally, after a decision had been made with respect to the dimensionality of the
SCS data, the monotonicity assumption was investigated at several levels of
precision, and a conclusion was drawn about the accuracy with which the scale(s)
order(s) persons accurately.
The Self-Concealment Scale
The SCS (Larson & Chastain, 1990) consists of ten positively phrased
items. Each item is evaluated on a five-point rating scale (0 = does not apply to
me; 1 = somewhat applies to me; 2 = moderately applies to me: 3 = strongly
applies to me; 4 = completely applies to me), with a higher total scale score (the
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of scores on all items of

the scale, X+ ) suggesting a higher level of selfconcealment. The ten items of the SCS are shown in the Appendix. The items
refer to the kind of information that the self-concealer keeps secret from others,
without explicitely referring to the content of that information. Some items
measure either the possession of secrets or the tendency to have secrets and the
emotional consequences of this tendency, some items refer to the way
respondents deal with social interactions while having a secret, and other items
focus on the perception self-concealers have of the consequences should others
know their secret.

sum

Study Participants
The sample consisted of 1503 participants representative of the Dutch
general population, of which 829 were males (55%) and 674 females (45%). The
mean age was 44.19 years (SD = 15.10), and age ranged from 16 to 85 years. All
participants were members of an internet-based telepanel and completed a
computer-administered test battery. There were no missing values.

Results
SCS Item descriptives
The mean total SCS score was 7.56 (SD = 6.91) for men and 8.10 (SD =
7.51) for women. This difference was not statistically significant, t(1501) = -1.45,
p = .15 (two-tailed). Table 1 shows the mean, SD, and skewness for all items, for
the total sample and for men and women separately.
Table 1

Item Descriptives for Total Sample a,id Men a,id Women Separately, and Results
of Two-Tailed t-Tests Comparing Scores of Men and Women
Total sample (n = 1503)
Item

Mean

SD

skewness

Males (n = 829)
Mean
skewness
SD

Females (n = 674)
SD
skewness
Mean

1

.82

1.25

1.34

.76

1.21

1.22

.88

1.29

1.23

2

.58

.95

1.73

.58

.93

1.44

.58

.97

1.82

3

1.11

1.12

.75

1.11

1.11

.73

1.11

1.13

.78

.65

1.10

1.69

.56

1.05

1.89

.75

1.16

1.48

4**
5***

1.43

1.19

.35

1.53

1.20

.23

1.31

1.18

.50

6*

.84

1.04

1.11

.79

1.01

1.20

.91

1.07

1.01

7

.44

.88

2.15

.40

.80

2.14

.49

.96

2.09

8

.73

1.20

1.51

.70

1.13

1.51

.77

1.28

1.48

9

.47

.92

2.06

.44

.87

2.15

.52

.98

1.94

10*

.72

.98

1.27

.67

.96

1.39

.78

.99

1.14

7.80

7.19

1.16

7.56

6.91

1.22

8.10

7.51

1.09

Total
score

'p<.05.-p<.01: -'p<.001
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Note that, although total scores did not differ significantly, men scored
higher on average then women on one item on tending to keep bad things for
oneself (item 5), and lower on three items (4,6,10).

Application of Principal Components Analysis to SCS Data
First, Cronbachs alpha for the 10 items together was .86. Such a high
value may indicate scale unidimensionality (Nunnally, 1978, chap. 8). PCA
yielded a first principal component which explained 46.1% of the total variance
(eigenvalue Xi = 4.6) and a second principal component which explained 10.3%
(12 = 1.0). The other principal components had eigenvalues smaller than 1. The
scree plot (Figure 2) shows a sharp bend as off 12, suggesting that only the first
component should be retained. The eigenvalue-greater-than-1 criterion identifies
two components to be retained, although it must be noted that the second
eigenvalue is only just larger than 1. These results agree with those reported in the
literature; thus, we consider both a single factor solution and a two-factor
solution.
Scree Plot SCS

4-

,

1
i

2 -

O

0

-

1-1

0-

1

2

3

4

5

6

78

9

10

Component Number

Figure 2. Scree plot of the SCS.
To interpret the one-factor solution we evaluated the corrected item-total
correlation for each item (Nunnally, 1978, chap. 8), that is, the correlation of each
item with the total score on the remaining nine items. The corrected item-total
correlations are shown in the first column of Table 2. The substantial corrected
item-total correlations (ranging from .45 to .70) support a single dimension. Since
we did not have a sound theoretical basis to expect either orthogonal or oblique
dimensions (Nunnally, 1978, chap. 12), the two-factor solution was studied by
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means of both Varimax (orthogonal) and Oblimin (oblique) rotation. These
rotation methods yielded comparable loading structures. Oblimin rotation yielded
factors that correlated .54. Table 2 (second and third columns) shows the factor
loadings after Oblimin rotation. The first factor was composed of six items with
loadings between .46 and .93 (and Cronbachs alpha = .84), and the second factor
was composed of four items with factor loadings between .65 and .84 (and
Cronbach's alpha = .72).
Table 2

Corrected Item-total Correlations (first column) and Factor Loadings after
Oblimin Rotation of Two Principal Components (second and third columns)
Item no.

corrected
item-total

Fl

F2

correlations
8 (secret so private I'd lie when asked)
9 (secrets too embarrassing to share)
1
(important secret not shared with anyone)

.64

.93

-.15

.70

.88

-.04

.62

.76

.01

4 (secrets tormented me)
.62
.65
.13
.59
2 (friends like me less)
.52
.25
7 (telling secret backfires, regret)
.52
.46
.23
5 (tend to keep bad things for myself)
.45
-.15
.84
.55
.09
6 (afraid to reveal without wanting)
.69
10 (negative thoughts about myself not shared)
.52
.10
.65
3 (many things about me I keep to myself)
.63
.26
.58
Note. Lowest and highest corrected item-total correlations (first column) are printed in boldface, as
well as the highest factor loading for each item ( second and third columns).

Application of Mokken Scale Analysis to SCS Data

Results for All Items Considered as One Scale. First, the ten items from
the SCS were considered as one scale. As can be seen in Table 3, the ordering of
the items according to scalability as measured by H j were comparable although
somewhat different for men and for women relative to the total group, and
between men and women. For both groups the H j coefficients were all greater

than .3. The total H coefficients were nearly equal for men and women: H = .43
for men and H = .44 for women (and H = .44 in the total group), indicating
medium scalability.
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Table 3
Mean Item Scores and Item H Values, for tile Total Group and for Men and
Women Separately
Item H
Men

Item No.

Total

Women

5

.37

.38

.37

7

.39

.42

.37

10

.39

.40

.38

6

.41

.41

.41

2

.44

.42

.46

1

.45

.42

.48

4

.45

.42

.48

8

.46

.45

.47

3

.47

.48

.47

9

.52

.50

.54

Dimensionality Analysis. Table 4 shows the results of automated item
selection for the entire group of subjects, starting with lower bound c=0 and
progressively increasing c with steps of .05 in each next analysis, until c = .70,
following advice from Hemker et al. (1995). For O C c S .35, all items were
selected in one scale. For c = .40, one scale with six items and another with three
items were formed, and one item remained unscalable. In the next step (c = .45),
the second scale lost one item and for c = .50, the first scale was reduced to four
items while the two items from the second scale were replaced by two different
items than in the previous steps. For higher c values, the second scale had
disappeared while the first further crumbled down to three, two and finally no
items.

Table 4
Selected Scales (Item Numbers Given) for c-values Tliat Increase in Steps of.05,

Their H-Values, and Unscalable Items
C
Scale
Scale
1

2

Unscalable

.00-.35
.40

1-10 (.44)
1-4,8,9 (.52)

6,7,10 (.44)

5

.45

1-4.8,9 (.52)

6,10 (.45)

5.7

.50

1,4,8,9 (.57)

3,5 (.52)

2,6,7,10

.55

1,8,9 (.62)

2-7,10

.60-.70
8,9 (.74)
1-7,10
Note. For men and women separately, approximately the same results were found.

The pattern of results made visible here resembles that which Hemker et
al. (1995) consider typical of a unidimensional scale: First, all items are in one
scale for small values of c (5 0.3), and then, as c grows more and more, this scale
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slowly starts to loose items until finally all items are unscalable. One could argue
that the appearance of the three-item scale when c = .40 is somewhat at odds with
the results of Hemker et al. and may warrant the existence of a second dimension,
albeit a weak one.

Investigating Monotonicity of Item Step Response Functions.
Monotonicity of the ISRFs was investigated by estimating for each item in the 10item scale the four ISRFs (for item scores at least equal to 1,2,3,4, but not 0
because then the ISRF equals 1 by definition), assuming minimum group sizes
(abbreviated 'minsize') of 150 and 50 respondents in two separate analyses.
These group sizes represent the minimum numbers of respondents used for
estimating a discrete point of the ISRFs. Each group consists of respondents with
the same 0 or neighboring 0 values, and can be considered homogeneous in this
sense. To estimate the ISRF for item score x o f item j, i.e.,

P(X j 2 x 1 8) , the

fraction is determined that has at least a score of x on the item in each
homogeneous group. Across adjacent groups, connecting these fractions gives an
estimate of the ISRF. Relatively large groups (e.g., minsize = 150) produce
accurate estimates of the ISRFs, but for wide intervals of 0. For example, if
minsize =150 then the ISRF is estimated for at most 10 intervals of 0, given the
sample size of 1503. Figure 1 depicts the ISRFs for minsize =150, resulting in 8
intervals of the restscore group of item 10, where the restscore is considered an
approximation of 0. Relatively small values (e.g., minsize = 50; at most 30 points
are estimated) produce less accurate estimates but show much more detail, thus
revealing possible violations more easily. Figure 3 depicts the ISRFs for minsize
=50, resulting in 17 intervals. Thus, there is a trade-off between accuracy and
bias: either one sees little of the ISRFs (meaning more bias) but what is visible is
also relatively accurate, or one sees more detail but what one sees is relatively less
trustworthy (smaller accuracy). In the latter situation, local statistical tests for
decreases in the ISRFs should protect the data analyst from drawing false
conclusions.
MSP scans each estimated ISRF for decreases. For each ISRF, each pair
of the J (J - 1) / 2 fractions in which the second fraction is smaller than the first
constitutes a potential violation of the monotonicity assumption. MSP controls for
chance capitalization in three ways: (a) by forming homogeneous groups of at
least minsize, instable proportion estimates are avoided; (b) by ignoring sample
violations of monotonicity smaller than a user-specified value (.03 by default), so
that small and unimportant oscillations are not counted; and (c) by testing each
decrease larger than the minimum value for significance at a user-specified
significance level (.05 by default; using a standard normal approximation to a

hypergeometric distribution).
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Figure 3. The four estimated ISRFs of item 10, for minimum group size of 50.

For minsize = 150, in 40 ISRFs (i.e., four ISRFs for each of the ten items)
one
only
sample violation of monotonicity greater than .03 was found. It had size
.06 and it was statistically significant (p = .03, one-tailed test). This violation
occurred in the ISRF forX10 2 3, that is, P(Xlo 2 3 1 8) . with 8 estimated from
the data using minsize = 150. Note that at this point the ISRF does not increase,
but decreases (see Figure 1). For minsize = 50, a total of 98 sample violations
greater than .03 were found. The smallest number (3 sample violations) occurred
with item 3, and the greatest number (22) occurred with item 5. Out of these 98
sample violations, six were significant. Two significant violations occurred with
item 1 (p-values were .03 and .04; in both cases the size of the violation was .16),
one with item 5 (p = .04; size was .17), and three with item 6 (p-values were .03.
.01, and .04; sizes were .18, .22, and .07). None occurred with the item 10
depicted in Figure 1. For reasons of comparison, Figure 3 shows the estimated
ISRFs of item 10 for minsize = 50. Comparing both figures one sees the accuracybias trade-off nicely illustrated.
An important question is what one should conclude on the basis of the
monotonicity analysis. It is advisable not only to look at detailed results but keep
in mind what the analysis is about in the first place. In order to construct a scale

60

CHAPTER 3

on which all individuals are ordered it is important to collect enough evidence on
the fit of the model to the data, and investigating the monotonicity assumption is
an important part of this fit investigation. In the data only 6 out of 98 violations
greater than .03 (i.e., 6. 12%) were found to be significant at a 5% level. This
nearly is the same result as one would expect under the null hypothesis that all 40
ISRFs are monotone. Also, inspecting Figure 3 and the graphs for the other nine
items (not provided here) shows that, despite the many decreases, the curves show
a strong tendency to increase with increasing latent trait value even though there
is no exactitude here. These observations are taken as convincing evidence of
monotonicity, and this supports the contention that subjects can be ordered using
the items of the SCS.

Discussion

The aim of this paper was twofold. First we wanted

to provide a

theoretical introduction to Mokken scale analysis and compare PCA with MSA,
and the second aim was to give an empirical example on how MSA can be
applied to determine scale dimensionality by using data on the SCS, a
questionnaire of which the exact dimensionality is still not unequivocally
determined.
Both PCA and MSA aim at determining the dimensionality of an item set.
In our study both methods resulted in different and complementary considerations
regarding the dimensionality of the SCS. Executing the PCA, both a single-factor
solution (all 10 items had high corrected item-total correlations) and a two-factor
solution (PCA followed by Oblimin rotation) were investigated. A strong factor
of six items and a second, albeit weak, factor of four items were found in the twofactor solution. We conclude that PCA / Oblimin favour the single-factor
solution: in particular the high correlations between the oblique factors (r = .54)
and the substantial corrected item-total correlations support a unidimensional
structure.
MSA provided a detailed analysis of the items' scalability and
dimensional structure. By progressively increasing the lower bound c for
scalability and thus placing stronger demands on the data structure, MSA
provided alternating ways of forming scales. Studying the pattern of cluster
outcomes with increasing lower bounds provides detailed information on the most
appropriate conclusion with respect to scalability and dimensionality. Overall, the
MSA results suggested a medium to strong unidimensional solution of six (for
.40 Sci.50 )t o four items (at c 2.50), respectively. This solution is centered
around the items 1,4,8, and 9 that explicitly refer to the possession of at least one
personally distressing secret and the reluctance to share this secret with other
people.
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The congruence between PCA and MSA with regard to a unidimensional
structure strongly suggests that the SCS is indeed unidimensional. Yet, there are
some important differences between the PCA and MSA results that show the
merit of applying MSA to determine dimensionality. First, PCA incorporated
items 2 and 7 in the first factor, even though the content of these items
(apprehension about social consequences following sharing secrets) is clearly
different from the other items of the first factor. MSA eliminated item 7 at c = .45
and item 2 at c = .50, revealing a strong scale could be formed only with the
elimination of these two items. Thus, although MSA reached a similar conclusion
regarding the SCS dimensionality as PCA did, it made clear that this single
dimension consisted of fewer items than suggested by PCA-plus-rotation. That is,
MSA uncovered a core of four items (items 8,9,1, and 4) whereas PCA-plusrotation suggested six items (items 8,9,1,4,2, and 7).
A second difference is that PCA does not produce a scale. On such a
scale, one would expect respondents who score low on items that measure a mild
behavioral expression of the trait to obtain a low position. That is, these
respondents are expected to have a small probability that higher scores are
obtained on items that measure more explicit expressions of the trait. In addition
to assessing dimensionality, MSA allows for scrutinizing the monotonicity of the
ISRFs, which not only enables constructing scales but also determining the
scale's reliable ordinal person measurement capacity. In the SCS, the ISRFs show
a strong tendency to increase with increasing latent trait value, suggesting the
SCS can adequately be used to order respondents. This is an important
conclusion, given that several authors have sought specific characteristics of
secrets that would be detrimental for physical or mental wellbeing, yet to no avail
(see e.g., Finkenauer, Engels, & Meeus, 2002). Given that the SCS can be used to
provide a scale for respondents, the SCS can adequately distinguish between high
versus low self-concealers. This distinction can then be used to analyze the
similarities or differences of the secrets that both groups of respondents have.
The results show that Larson and Chastain's (1990) original purpose to
a
design multidimensional instrument that measures self-concealment only partly
succeeded. From the three separate dimensions the SCS was designed to measure
(tendency to self-conceal, possession of a personally distressing secret, and
apprehension about disclosure), only a single dimension representing the
possession of at least one personally distressing secret and the reluctance to share
these secrets was found. At best, this dimension can be seen as a hybrid between
two from the three separate dimensions Larson and Chastain originally
envisioned.
In addition, maintaining a serious secret has emotional and cognitive
consequences such as increased levels of anxiety and depression (Larson &
Chastain, 1990; Pennebaker, Colder, & Sharp, 1990) and rumination or
perseverative thinking (Lane & Wegner, 1995) that must be addressed in any
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instrument that measures secrecy. The unidimensional character of the SCS
therefore seems not to do right to the multidimensionality of secrecy. We
therefore call for a revision of the SCS, for which our MSA results form a good
starting point. For example, the items with lowest scalability (in this case the
items 5 and 7) could be discarded.

Conclusion
We showed the merit of MSA as a complementary tool to PCA to
determine the dimensionality of an item set. MSA circumvents the problem of
difficulty factors often encountered by PCA by eliminating effects of the
difference in individual item-score frequency distributions (Michielsen et al.,
2004). Further, the detailed output provides a clear view on the items' scalability
that can not be obtained with PCA. Monitoring the emergence and breakdown of
the subscales at various lowerbound c levels offers a unique possibility to
determine which items to retain and which to discard. We therefore recommend
that MSA should be used more often in addition to traditional factor-analytic
methods like PCA. Finally, using both PCA and MSA we provide some
recommendations on how to improve the SCS as a scale to assess the general
tendency to conceal personally relevant information.

Appendix
Items of the Self-Concealment Scale (Larson & Chastain, 1990)
1. I have an important secret that I haven't shared with anyone.
2. If I shared all my secrets with my friends, they'd like me less.
3. There are lots of things about me that I keep to myself.
4. Some of my secrets have really tormented me.
5. When something bad happens to me, I tend to keep it to myself.
6. I'm often afraid I'll reveal something I don't want to.
7. Telling a secret often backfires and I wish I hadn't told it.
8. I have a secret that is so private I would lie if anybody asked me about it.
9. My secrets are too embarrassing to share with others.
10. I have negative thoughts about myself that I never share with anyone.

Chapter 4
Development and Testing of the Tilburg Secrecy Scale-25
(TSS25)*

ABSTRACT

Secrecy is a multidimensional concept. It includes cognitive, social, and
motivational aspects that differentially affect subjective well-being. In this paper
we describe the development of a 25-item self-report measure of secrecy, denoted
the Tilburg Secrecy Scale-25 (TSS25). Based on contemporary literature, we
distinguish five inter-related dimensions of secrecy: (1) self-concealment, (2)
possession of a major secret, (3) apprehension about disclosure, (4) cognitive
preoccupation, and (5) social distance. In three studies, we constructed and
assessed several sets of items, and finally constructed 5-item scales for each of the
five dimensions. We conclude that the five subscales of the TSS-25 have strong
psychometric properties, and that the TSS25 can readily be administered to the
general adult population to measure the core components of secrecy. Applications
in research and clinical practice are discussed.

' Wismeijer, A. A. J., van Assen, M. A. L. M., Sijtsma, K., & Vingerhoets, A. J. J. M.
(2008). Development and testing of the Tilburg Secrecy Scale-25 (TSS25). Manuscript
submitted for publication.
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Self-concealment (SC) refers to the stable tendency to conceal information from
others (Larson & Chastain, 1990). This trait may explain why people tend to keep
personal and intimate information from others (Cramer & Barry, 1999: Larson &
Chastain, 1990), independent of environmental circumstances. The concept of SC
is derived from the trait component of inhibition (Pennebaker, 1989). SC is
defined as the "predisposition to actively conceal from others personal
information that one perceives as distressing or negative" (Larson & Chastain,
1990, p. 440). Self-concealed personal information refers to a subset of private
personal information, consciously accessible to the individual and actively kept
from the awareness of others. It is negative in valence and, if disclosed, usually
confided to only a small number of persons because of its highly intimate content
(Larson & Chastain, 1990). Individual differences with respect to SC were
originally measured using the 10-item Self-concealment Scale (SCS; Larson &
Chastain, 1990). The literature on the SCS shows that the items represent an
ambiguous underlying trait structure. Moreover, the SCS covers only part of the
secrecy trait. The purpose of this study is to provide a more comprehensive
theoretical basis for the secrecy trait, and also an improved questionnaire called
the TSS25, which reflects this theoretical basis by means of scales that have
sound psychometric quality.

Clinical Relevance of SC

Until now, more than 35 studies have been conducted using the SCS.
predominantly in the fields of clinical psychological research (e.g., CepedaBenito & Short, 1998; Finkenauer, Frijns, Rutger, & Kerkhof, 2005; Kelly & Yip,
2006) and emotion research (e.g., King, Emmons, & Woodley, 1992; Potoczniak,
Aldea, & DeBlaere, 2007; Ritz & Dahme, 1996). The SCS was used to examine
the relationship of SC with subjective well-being, psychological adjustment, and
depression. In addition, SC has been related to concepts such as the likelihood of
seeking counseling, perfectionism, repression (Ritz & Dahme, 1996), social
evaluation anxiety (Endler, Flett, Macrodimitris, Corace, & Kocovski, 2002), and
rumination-like processes (Wismeijer, van Assen, Sijtsma, & Vingerhoets, 2008).
A consistent finding in all of these studies is that SC is negatively related to
subjective well-being, and positively related to maladaptive psychological
processes and physical symptoms. The robust and consistent negative association
between SC and subjective well-being indicates that SC is a personality
characteristic that merits to be studied in its own right.

Measuring SC
In their seminal work, Larson and Chastain (1990) proposed that the SCS
contains three aspects relevant for SC: (1) the tendency to keep things to oneself,
which is the trait of SC, (2) the possession of a personally distressing secret or
negative thoughts about oneself (POSS), and (3) the apprehension about
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disclosure (APP). Larson and Chastain (1990) did not explicitly design their
questionnaire to measure these three aspects. This leaves doubt with respect to the
interpretation of the dimensionality of the SCS. Larson and Chastain claim that
the SCS could either be viewed as bidimensional or unidimensional. More recent
studies using the SCS have all reported similar ambivalent results (Cramer &
Barry, 1999: Cramer & Lake, 1998; Ichiyama et al., 1993; King et al., 1992;
Vogele & Steptoe, 1992). For instance, Cramer and Barry's (1999) exploratory
factor analysis resulted in two subscales, whereas their confirmatory factor
analysis and reliability analysis suggested a single-factor solution. Cramer and
Barry (1999, p. 636) concluded that "whereas the present study supported a
unidimensional conceptualization, it does not preclude researchers from adopting
the multifactorial model". More recently, Wismeijer, Sijtsma, van Assen and
Vingerhoets (2008) also analyzed data collected by means of the SCS. Principal
Components Analysis (PCA) yielded two components, whereas Mokken scale
analysis (MSA; Sijtsma & Molenaar, 2002) resulted in a unidimensional 10-item
scale of medium strength (reflected by scalability coefficient H = .44; Cronbach's
a = .86). To summarize, the dimensionality of the SCS is still unclear.
The lack of clarity of the dimensionality of the SCS in particular and SC
in general may be attributable to two causes. First, Larson and Chastain (1990)
were the first to conceptualize and operationalize SC at a time when there was a
lack of theoretical and empirical literature on SC. As a consequence, the
conceptual domain of SC does not have clear boundaries with other, related,
concepts such as non-disclosure and secrecy. Later research on secrecy followed
which now allows us to better delineate the conceptual domain of SC (e.g., Lane
& Wegner, 1995; Wegner, 1992, 1994; Kelly, 1998; Kelly & Yip, 2006). Second,
and likely a consequence of the fuzzy conceptual boundaries of SC, the items of
the SCS did not adequately represent the conceptual domain of SC. For example,
the SC concept and the SCS do not clearly distinguish SC from a closely related
but quite distinct concept, which is secrecy. The difference between SC and
secrecy is that the former is a personality trait, whereas the latter is regarded as a
process (Kelly, 1998, 2002; Kelly & Yip, 2006). One is a self-concealer, whereas
one,nay keep secrets. Thus, one is a self-concealer by constitution, whereas one
may keep secrets due to situational forces without necessarily being a secretive

person.
SC and secrecy have empirically been shown to have important different
consequences for the well-being of the individual: SC is negatively associated
with well-being, whereas, when controlling for SC, keeping secrets is positively
associated with well-being (Kelly, 1998,2002; Kelly & Yip, 2006). Thus, SC and
secrecy must be studied in combination because they share the same core, which
is keeping information away from certain others, but they are also different from
each other in terms of origin (trait versus process) and effect on well-being. A
broad definition of secrecy should include SC because of their shared core,
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whereas a narrow definition of secrecy should exclude SC due to the differences
between both concepts. The original version of the SCS includes four items that
tap the possession of a secret (POSS). Hence, the SCS seems to measure secrecy
in the broad sense rather than only SC, but as a measure of secrecy in the broad
sense the SCS is inadequate because it does not include items referring to
essential cognitive processes that refer to secrecy. To our knowledge, no
psychometric instrument exists that aims at measuring secrecy in an integrative
way, nor one that explicitely distinguishes secrecy as a trait from secrecy as a
process.

Aims and Design of the Present Investigation
The current investigation reports on the development of a measure of the
core components of secrecy: the 25-item Tilburg Secrecy Scale (TSS25). The
research comprised of a series of three studies involving four samples including
1,284 subjects in total. The present study had two objectives.
First, we present a re-conceptualisation of secrecy that emphasizes its
multidimensional character and that is based on the contemporary literature on
secrecy. We hypothesize five core dimensions of secrecy: the three dimensions
proposed by Larson and Chastain (1990): (l) SC, (2) POSS and (3) APP, and two
new dimensions that have been studied in recent years: (4) Cognitive
Preoccupation (CP), and (5) Social Distance (SD).
Second, we develop a multidimensional self-report questionnaire that
measures these five dimensions of secrecy and that can readily be administered by
researchers and clinicians. Following the initial study on the SCS dimensionality
by Wismeijer et al. (2008), three new studies were carried out. The first two
studies used two independent samples, and focused mainly on the construction
and testing of new items. The third study aimed at selecting from the larger item
pool resulting from the first two studies the best items so as to create the final 25item set. The psychometric integrity of this 25-item set was investigated using

confirmatory factor analysis (CFA) and MSA.
The paper has four sections. First, we briefly review the contemporary
literature on secrecy, and propose the five core dimensions of secrecy. Second, for
each of the three studies we describe the research strategy and the data analysis in
chronological order. Third, we describe each study, including the samples,
methods and results. Fourth, we discuss the results and suggest avenues for future
research.

THEORY: RE-CONCEPTUALIZING SECRECY
Knowledge about secrecy and SC has gradually accumulated in the two
of Larson and Chastain's (1990) SCS. Much has

decades after the development
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been learned about why people keep secrets, the mental processes involved in
secrecy, and the possible psychological, physical, and social consequences of
secrecy. Most definitions of secrecy emphasize that secrecy (1) is a social
phenomenon because always other people are involved, (2) involves intentional
and conscious processes, and (3) requires active engagement in specific
behaviours (cf. Bok, 1989; Frijns, Finkenauer, Vermulst, & Engels, 2005; Kelly,
2002; Lane & Wegner, 1995). A measurement instrument that aims at assessing
secrecy must therefore include each of these aspects and, as a result, the
instrument is expected to be multidimensional with multiple scales that assess
each dimension separately. These dimensions are conceptually distinct, but
intertwined due to similar cognitive and emotional processes. Hence, dimensions
are expected to correlate positively. The five hypothesized dimensions of secrecy
are discussed next.

Self-concealment (SC)
SC is a personality trait; hence, the effect of SC on intra- and
interpersonal functioning and well-being can be assumed to be stable and
enduring. Further, Wismeijer and van Assen (2008) showed that SC is negatively
related to subjective well-being even when controlling for neuroticism and
extraversion, which are known to be the most important personality predictors of
subjective well-being (DeNeve & Cooper, 1998; Diener, 2000; Vitters0, 2001).
The relevance of SC for subjective well-being, and the way in which it differs
from the act of keeping a major secret, makes SC an important distinct dimension
of secrecy.
Possession of a major secret (POSS)
Individuals who possess a major secret have shared the secret with only a
limited number of people, perhaps even with no one. The possession of a major
secret may be seen independently from SC, to distinguish keeping secrets by
predisposition (SC) from keeping secrets as predominantly guided by a situational
cause. An important distinction between keeping a major secret and SC lies in the
possible consequences the secrecy has for the individual. Whereas SC is
consistently negatively associated with subjective well-being (Larson & Chastain,
1990; Wismeijer & Van Assen, 2008), keeping a major secret may have a positive
effect on one's subjective well-being (Cole, Kemeny, & Taylor, 1997; Vrij,
Nunkoosing, Paterson, Oosterwegel, & Soukara, 2002) because it may protect the
secret-keeper from social stigmatization and negative social evaluative feedback
(Bok, 1989; Kelly, 2002; Kelly & McKillop, 1996; Larson & Chastain, 1990;
Wegner & Gold, 1995; Wegner & Lane, 1995). Indeed, Kelly and Yip (2006)
found that keeping a major secret was positively associated with subjective wellbeing, after accounting for SC.
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Apprehension about Disclosure (APP)
Research has demonstrated that protection is one of the most important
reasons for secrecy (Norton. Feldman, & Tafoya, 1974). This protection may
concern oneself, someone else, or a relationship (Afifi & Guerrero, 2000). More
specifically, the main reason for secrecy is to shield oneself against social
disapproval (e.g., Wegner & Lane, 1995), embarrassment, and shame (e.g., Hill,
Thompson, Cogar, & Denman, 1993; Kelly, 1998). That is, one withholds
information that is morally condemned by others and that may lead to social
rejection or punishment (Warren & Laslett, 1977). Therefore, secrets serve a
socio-protective function by reducing or preventing negative feedback, social
disapproval, and stigmatization from others (Bok, 1989; Kelly, 2002; Kelly &
McKillop, 1996; Larson & Chastain, 1990; Wegner & Gold, 1995; Wegner &
Lane, 1995).
Cole, Kemeny, and Taylor (1997) found that rejection-sensitive gay men

who concealed their homosexuality did not experience a significant decrease in
objective health status whereas rejection-sensitive men who were out of the closet
did. Thus, the anticipated social devaluation that was warded off by concealing
something potentially ostracizing seemed to buffer the detrimental health effects
of secrecy. Individuals who are very sensitive to negative social evaluation by
others may be more prone to keep secrets and report relatively more benefits of
keeping secrets than low social-anxious persons who keep a secret. In order to
better understand to what extent individuals keep secrets because of fear for social
devaluation, and also to better understand how apprehension is related to health
effects, an APP subscale must be included in a multidimensional questionnaire
that intends to measure secrecy.
Cognitive Preoccupation (CP)
Keeping a secret is an active process, which requires effort and includes
overt and covert behavioral actions. The preoccupation model of secrecy
proposed by Lane and Wegner (1995) provides a theoretical model that clarifies
the cognitive processes involved in keeping secrets, and explains how these
cognitive processes may exert a long-term influence. This model postulates that
secrecy initiates intentional thought suppression to prevent a slip-of-the-tongue or
actions that might reveal the secret. However, in his white-bear paradigm studies
Wegner (1992, 1994) demonstrated that intentional thought suppression leads to
the paradoxical consequence of an increase of the frequency of intrusive thoughts
about the suppressed information or the secret. Consequently, these novel
thoughts also must be suppressed, and so on. This vicious circle might result in an
obsessive preoccupation with the hidden information that can eventually result in
psychopathology (Lane & Wegner, 1995).
Further, CP is closely related to rumination and worry (Ciesla & Roberts,
that
negatively affect subjective well-being. Thus, CP may have negative
2007)
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consequences for subjective well-being as well (Fresco, Frankel, Mennin, Turk, &
Heimberg, 2002; Verkuil, Brosschot, & Thayer, 2007). Hence, measuring the
degree to which an individual is cognitively preoccupied with keeping the secret
may validate the reported amount of emotional distress the individual experiences
due to the secret. Indeed, recent research (Kelly, 2002) shows that a secret is
characterized by the amount of energy an individual spends trying to keep the
information away from other people rather that its type or category (e.g. sexual,
offences, personal failure). Thus, CP can be regarded as a measure of the amount
of cognitive resources that are used for keeping the secret.

Social Distance (SD)
The extent to which a secret may be experienced as major or emotionally
demanding may also depend on the negative consequences one expects when the
secret is revealed. These negative consequences are determined by other people's
reactions and by these people's significance for the secret keeper. For example, it
may be more difficult to keep a compromising secret for a romantic partner than
for a vague acquaintance.
Some literature (Kelly et al, 2001) exists on desired features of
confidants, such as being able to keep a secret, showing understanding and not
being judgmental. Kelly and McKillop (1996) found that secret-keepers have to
feel certain that the confidant will not pass their secret to others. Farber (2003), on
the other hand, suggests that people are more inclined to share intimate personal
details with strangers they are not likely to meet again, than to someone closer in
their social circle. This is known as the "stranger on the bus"-phenomenon.
However, no research has explicitly studied the social context of the secret; that
is, the persons within a social network from which secrets are most likely kept.
For research purposes, it is therefore useful to assess to whom a respondent feels
more reluctant to reveal his/her secret. Does the repondent prefer to disclose to
his/her partner, or to people s(he) is unlikely to meet again? Anwering this
question will yield a better insight in the role of the social distance between
secret-keeper and secret-target. The social distance dimension also allows
studying the differential effects of keeping a secret from individuals who range
from close intimates to strangers.

EMPIRICAL STUDIES
General Research Strategy and Data Analysis
Item Selection
Study 1 and Study 2 were exploratory. In both studies, a rational-intuitive
approach was adopted to generate items using content analysis of the dimensions.
In Study 1,15 items were created, concentrating primarily but not exclusively on
the CP dimension. and together covering all five subscales. These 15 items and
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the original 10 items of the SCS were included in a new 25-item pilot version.
PCA (using SPSS 16.0) was used to investigate the dimensionality of this pilot
version in two independent student samples. For each factor of the 5-factor
solution, the items were retained that had their highest loadings on that factor, and
low loadings on the remaining four factors. Building on the results from Study 1,
Study 2 also entailed an important item construction phase, concentrating
primarily but not exclusively on the SD, SC and APP subscales, which resulted in
a pilot version containing 42 items. PCA and MSA (using the statistical package
Mokken Scale analysis for Polytomous items (MSP); Molenaar & Sijtsma, 2000)
were used for (i) checking whether the generated items measured the intended
dimension and (ii) retaining the best items for each dimension.
PCA and MSA

Wismeijer et al. (2008) explain that, like PCA, MSA can be used to
identify one or more dimensions in the data but that, in addition to PCA, MSA
does this in such a way that the items selected in one cluster satisfy a
measurement model known as the monotone homogeneity model (MHM;
Mokken & Lewis, 1982; Sijtsma & Molenaar, 2002). The MHM is a nonparametric item response model, which implies that persons can be ordered on a
scale by means of the total score on the items in a selected cluster. Thus, MSA
provides a method for dimensionality investigation and a measurement model in
one technique.
The investigation of whether the MHM fits the data well is often captured
under the name of Mokken scale analysis, which we abbreviated MSA (Sijtsma &
Molenaar, 2002). Exploratory MSA includes the use of an automated item
selection algorithm that serves to identify subsets of items driven by different
traits, such that each subset implies the ordering of persons that is accurate to a
degree that is controlled by the researcher. This control entails finding a balance
between selecting enough items in a cluster so that the attribute is sufficiently
covered, and selecting items that contribute to the accurate person ordering. Item
selection is based on optimizing scalability coefficient H; by choosing a lower
bound for H, denoted by c, the researcher exercises his/her control over the
selection process. Specifically, the higher c, the fewer items are selected into one
cluster but the selected items provide greater contributions to person ordering
using the total score on the selected items. More details and practical applications
can be found in Wismeijer et al. (2008) and Sijtsma and Molenaar (2002, chap.
5). Confirmatory MSA aims at establishing the psychometric quality of the five a

priori identified subscales. This is done by means of computing scalability
coefficients for each of these five subscales; see Wismeijer et al. (2008) for a
more detailed description.

The PCA and MSA analyses in Study 2 resulted in a 30-item
questionnaire that included the 25 items that were expected to be the best, and 5
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additional second-best items that were kept as stand-in. Study 3 used
confirmatory MSA and CFA (using AMOS 7.0; Arbuckle (2006)) to investigate
the quality of the 30 items. Based on the results of the confirmatory analyses, the
final factor model was created and fitted to the data. Cronbach' s alpha was
reported for the total scores on each of the five secrecy scales.

Study 1
Participants and procedure
Two samples completed a questionnaire consisting of 25 items. Both
samples consisted of social and behavioral sciences students from a Dutch
university. After having discarded from each sample four cases having missing
values, the first sample contained 303 undergraduate students (123 men (41%),
180 women (59%)), and the second sample contained 321 students (136 men
(42%), 185 women (58%)). The mean ages of the two samples were 21.74 (SD =
2.85) and 21.82 (SD = 2.16), respectively. The questionnaire consisted of the ten
items of the SCS and 15 new items. The questionnaire was part of a larger
questionnaire. Completing the larger questionnaire and analyzing the data was a
requirement for passing an obligatory course on questionnaire construction in the
academic years 2005-2006 (first sample, henceforth called '2006 sample') and
2006-2007 (henceforth called '2007 sample'). Each student was a member of only
one sample.
Restilts

Each line in Table 1 represents one item. Columns show which items
were used in the SCS and which items were used in each of the three studies. A
'+' indicates that an item was used in the column study, and '(rw)' indicates that
an item was rewritten in the column study. Blanks preceding '+' indicate that the
item was not included previously, and blanks following '+' or '+(rw)' indicate
that the item was not used in later studies.

After a content analysis of the original SCS items, we distributed these
items as follows among the secrecy dimensions (Table 1, SCS column): SC (2
items), APP (3 items), CP (1 item), and POSS (4 items). The item generation
phase in Study 1 concentrated on the cognitive preoccupation (CP) dimension,
which was assessed by only one item in the original SCS. Eight CP items were
added to the ten SCS items (one of the SCS items was rephrased), together with
one SC item, one APP item, three SD items, and two POSS items, making up 15
new items in total; see Table 1, the Study 1 column.
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Table 1. Items Used in Pilot Versions of the TSS25, and Item Factor Loadings of the Final 25-item
Version in the Study 2 and Study 3 Samples.
Scale

Items

SCS

Study

1

Study 2

Study 3

Item loadings

Study 2/Study 3
SC1

+

SC2
SC3
SELF-

CONCEALMENT
(SC)

+
+
+

SC4
SCS
SC6

+

+

SC7
SC8

+

+
+

+

SC9

+

Sclo

+

APPl

+

COGNITIVE
PREOCCUPATION
(CP)

POSSESSlON OF A
MAJOR SECRET
(POSS)

+
+

,735 /.770
.659 /.673
.846/.915

+

.712/.616

+ (rw)

+ (rw)

+

APP3

SOCIAL
DISTANCE
(SD)

.808/.698

+

+
+

APP2

APPREHENSION
(APP)

+

+

+

+

+

+ (rw)
+

APP6

+ (rw)
+ (rw)

+

+ (rw)

APP7
APP8
APP9
APP10
APPl 1
APP12
SD1
SD2

+
+
+

APP4
APPS

+

+
+

+

.654/.811

.726 /.742

.837 /.822
.717 /.778
.797 / .830

+
+
+
+
+

+
+

.555 / .504
.691 /.635

SD3

+

+

.757 / .626

SD4
SDS

+
+

+
+

.427 /.412
.367 / .565

SD6
SD7
SD8
SD9
SDIO

+
+

+

.791 / .790

+
+

CP1

+
+

CP2
CP3

+
+

+
+
+

+
+

CP4

+

+

+ (rw)

CPS

+

+

+

+
+

+
+
+ (rw)
+

CP6

+

CP7
CP8

CP9
CP10
Cpi 1
CP 12
POSSi
POSS2
POSS3
POSS4
POSSS
POSS6

POSS7

+

+

+
+
+
+

+

+
+

+

+

+ (rw)

+
+
+
+
+
+

.786 / .825
.834 / .808

.883 / .668
.746 / .911

+
+

+
+
+
+
+

.577 / .706
.719 / .843
.868 /.904
.793 / .827
·814 / .880

+

+

Note. The names of the scales are printed in the first column. The third column refers to the original SCS. Each
subsequent column refers to a different study. Each horizontal line in the table refers to a unique item. The +' -sign
indicates an item was included in the column study. Yrw) indicates a rewritten version of the item was included in the
column study. Only the items that are printed in boldface are included in the final version of the TSS25.
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A PCA on the data of the 2006 sample resulted in five components with
eigenvalues strictly greater than 1 (known as Kaiser's criterion; the eigenvalues
were 10.28, 1.87, 1.69,1.23, 1.02). The first component explained 41.1% of the
variance of all items, and the five components together explained 64.4%. The
scree plot was unclear whether four or five components should be appreciated.
These results were almost replicated using the 2007-sample data: The eigenvalues
of the first five components were 10.74 (42.9%), 1.95, 1.55, 1.20, and 0.97
(explaining 65.6% of the total variance). The scree plot identified five
components.
Given the uncertainty of whether four of five components had to be
extracted in the exploratory PCA, we considered both a four- and a five-factor
solution in both samples. We used Oblimin rotation to do justice to the expected
non-zero correlations between components. First, in the four-factor solution (2006
sample), two factors (CP and SC) could clearly be identified, and a third factor
consisted of mainly APP items. The fourth factor, however, was uninterpretable,
consisting of POSS, APP and SD items. In the 2007 sample, a clear SC factor was
found and a factor consisting of mainly CP items. The third factor consisted of
SD, POSS and APP items, and the fourth factor contained both SD and APP
items. We concluded that the latter two factors were uninterpretable, and therefore
rejected the four-factor structure in favor of the five-factor structure.
For the five-factor solution, the pattern matrix in the 2006 sample
supported the hypothesized five components, but the pattern matrix in the 2007
sample did not support the distinction between the APP and POSS dimensions.
Next, we selected the items that had a loading of at least .4 on the hypothesized
factor. Twenty items were selected in the 2006 sample, and 18 items in the 2007
sample; the 18 items were a subset of the 20 items. The distribution of the items
across the factors in the two samples was (a/b means a items in the 2006 sample
and b items in the 2007 sample): SC 3/3, APP 3/1, SD 2/2, CP 7/7, and POSS 5/5.
Sixteen of the 18 items in the 2007 sample were included in the next test
version, and two of these 16 items were slightly rewritten. The remaining two
items of the 18 items, which both belonged to the SD scale, were discarded
because the wording was assessed to be too complex. The seven remaining items,
four of which belonged to the original SCS, were also discarded.
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Study 2
Participants and procedure

The sample was a convenience sample drawn from the general
population. The principal author and four students distributed the questionnaires
among their social environment, at work, and in public places such as hospitals,
cafes and shopping mails. Subjects could complete and return the questionnaires
anonymously using closed boxes. In total 362 out of 500 subjects (72.4%)
returned the questionnaire. After having discarded 17 cases suffering from
missing values from the data, the data of 345 subjects were analysed, of which 99
were men (29%) and 243 women (70%); from three subjects (1%) the gender was
unknown. The mean age of the sample was 28.86 years (SD = 14.63). The
participants completed a questionnaire consisting of 42 items, 16 of which were
selected from the questionnaire used in Study 1, and 26 items were new.
Results

As all items tapping SD were discarded in Study 1. and too few items
were available for the SC (3) and APP (1) dimensions, Study 2 encompassed an
important item generation phase, which concentrated primarily on the SC, APP,
and SD dimensions. Twenty-two additional items were generated on the basis of
content analysis. The Study 2 column of Table 1 shows the distribution of the
items across the hypothesized secrecy dimensions: SC 10, APP 9, SD 7, CP 10.
and POSS 6. These items were inspired by frequent remarks or recurrent themes
in interviews held by the first author with secret-keepers, and by statements that
tapped processes described in the literature on rumination and thought
suppression.

A PCA on the data resulted in eight components with an eigenvalue larger
than 1 (these values were: 14.29,3.86,2.50,2.00,1.58,1.28,1.14,1.09). The first
component explained 34.0% of the total variance, whereas the first five
components explained 57.7%, and the first eight components 66.0%. The scree
plot suggested five components. The pattern matrix resulting from a direct
Oblimin rotation did not distinguish the hypothesized APP and POSS dimensions.
Instead, three APP items were classified as belonging to the POSS component,
and one POSS item was classified with the APP component. Next, items that had
a loading of at least .4 on the hypothesized component were considered possibly
good indicators and were retained. The numbers of possibly good indicators for
each dimension were (number of items selected [total number]): SC 10 [10], APP
6 [9], SD 6 [7], CP 8 [10], and POS 3[6]. Thus, 33 items were selected in total.
To aid the selection of the best items for each dimension, exploratory
MSA analyses were carried out with c starting at .3 and then increasing c in steps
of .05 (Sijtsma & Molenaar, 2002, chap. 5). At c = .3, two scales were formed.
The first scale was the SD scale consisting of the five items that had the highest
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loadings (all larger than .6) on the corresponding factor resulting from the PCA.
Except for three unscalable items, the second scale consisted of all other
remaining items. For higher values of c, the second scale was split into the four
other proposed secrecy dimensions. At c = .4, a separate scale for SC was formed.
This scale consisted of five items that also had the highest loadings (all larger
than .72) on the corresponding factor resulting from the PCA. At c = .6, separate
scales were formed for POSS, APP, and CP. The POSS scale consisted of four
items of which three were classified by PCA as belonging to POSS, and one to
APP. The APP scale consisted of five items, three of them classified by PCA as
APP, and two of them classified as POSS. Finally, the CP scale consisted of eight
items, each of which was also classified by PCA as a CP item. To conclude, PCA
and exploratory MSA suggested that good scales of at least five items could be
constructed for SC, SD, and CP, but the results of MSA and PCA did not agree
upon the classications of the POSS and the APP items.
Based on these exploratory analysis results, a 30-item set and a 25-item
set were selected for Study 3. We selected the best 30 items to minimize the
chance that, due to sampling errors, we erroneously discarded strong items that
might be useful after all for constructing the final 25-item instrument. Based on
the PCA and MSA results and content analysis of the items, the 30 items were
distributed across the various subscales as follows. The five items of the Mokken
SC scale were selected for the 25-item set, plus one additional item for the 30item set, which had a high loading (.69) on the corresponding factor obtained
from the PCA. For APP, six items were selected for the 30-item version: three
items of the corresponding Mokken scale and three items that were classified as
POSS in the PCA. For the 25-item version, one of the latter items was deleted.
The items selected for SD belonged to the corresponding Mokken scale consisting
of five SD items. MSA produced a cluster of eight CP items. The five best CP
items were selected in the 25-item set; these items were already clustered together
in the MSA at low values of c. Two additional CP items were also added for the
30-item version. Finally, six POSS items were selected for the 30-item version.
Four POSS items formed a Mokken scale. The two other items were classified by
the PCA as belonging to the CP component, but based on their content belonged
to the POSS dimension. One of these two items was deleted from the 25-item
version.
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Table 2.
H Values of Scales for the Five Dimensions of Secrecy and Self-concealinent for
the Data of Study 2 a,id Study 3.
SC
Study 2
Study 3

25-item
30-item
25-item
30-item

ep

SD

Cp

POSS

.59

.60

.33

.67

.63

.56

.59

.33

.60

.62

.58

.71

.32

.69

.76

.62

.73

.71
.52
.32
Note. In Study 2 and Study 3 SD consisted of the same five items.

The H values for the five scales for both the 25- and 30-item versions in
Study 2 are presented in the upper two rows of Table 2. SD had weak scalability
(H = .33), and the other scales had strong scalability (.59 S H S .67). Cronbach's
alpha' s for the final 25-items are shown on the main diagonal in Table 3 (before
the slash). Except for SD (a = .69), all alpha's are .85 or above.

Table 3.
Cronbach's Alpha's, Correlations between Factors, and Correlations between
Sum Scores for Study 2 and Study 3 for the 25-item version.
APP

SC

SC
APP
SD
CP
POSS

Cp

SD
-.092/-.069

***

.390-7.351
-.016/-.039

.85/.89

.120'/.047

.292-/.091

.69/.68

***

.421-7.379

POSS
...

***

.370-7.354
...
.640-7.652

.397-7.292
...
.703-7.803

.1127.143'

.000/.026

...

.349-7.334

.86/.85

...

...

.714-7.724-'
***

.234-/.210

-'

.668**'/.643

.89/.90
...

.781 "'/.883
.758-7.684
.87/.92
.445/.271
.143-7.032
Note. Study 2/Study 3. The diagonal represents Cronbach s alpha values. The numbers above the diagonal
represent the correlations between the subscales' sum scores. The numbers below the diagonal represent
the correlations between the factors. *p<.05, **p<.01, ***p<.001.

For validation purposes, a CFA was done on the data of both the 30-item
and the 25-item versions. The null-hypothesis of a perfect fit of a correlated fivefactor model to the population covariance matrix for the 30-item version was
rejected (%2 = 1201, df= 395, p < .001).The RMSEA was used as the main fit
index. RMSEA values are interpreted as follows: RMSEA smaller than .05
indicates good fit, ranging from .05 to .08 reasonable fit, .08 to .10 mediocre fit,
and larger than .10 poor fit (Byrne, 2001, pp. 84-85). Here, the RMSEA was
equal to .088 (90 % confidence interval ranging from .082 to .093). Hence the fit
of the model for the 30-item version was mediocre. Values of other commonly
reported fit indices, CFI, TLI, GFI, that were greater than .9 are interpreted as
adequate model fit (Hu & Bentler, 1999). Here, they were equal to .83,.86, and
.75, respectively.
The null-hypothesis of a perfect fit of a correlated five-factor model to the
population covariance matrix was also rejected for the 25-item version (%2 = 711,
if = 265, p <.001). The RMSEA indicated that the fit of the 25-item version was
better than for the 30-item version (RMSEA = .08,90% confidence interval
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ranging from .073 to .088). The values of the other fit indices were also larger and
indicated a mediocre fit; CFI = .88, TLI = .86, and GFI = .81. The correlations
between the factors are shown in the lower left half of Table 3 (before the slash).
The factors for CP, POSS, and APP correlated between .7 and .8.

Study 3
Participants and procedure
The sample consisted of social and behavioral sciences undergraduate
students, attending the academic year 2007-2008, at the same Dutch university
from which the students in Study 1 were sampled. After having discarded five
cases suffering from missing values the sample contained 315 students, of which
127 were men (40%), and 188 were women (60%). The mean age was 21.65 (SD
= 2.55). The questionnaire was part of a larger questionnaire, of which the
completion was a requirement for passing an obligatory course on questionnaire
construction. Students in this sample did not participate in the other studies.
Participants completed the 30 items that were selected in Study 2.
Results

Table 2 (last two rows) shows the H-values of the five scales of both the
25- and 30-item versions. The H-values for four of the five scales in the 25-item
version were higher than in the 30-item version. The APP dimension had equal Hvalues for both versions. Hence, Study 3 confirmed that in Study 2 we selected
the best five items for each dimension. Appendix A presents these 25 items. A
second validity check is to compare the scale H-values for the 25-item version in
Study 3 to those found for the 25-item version in Study 2; a considerably lower
value in Study 3 may indicate that the scale is more appropriate for some
subpopulations of the general population than for others. Table 2 shows that the
H-values in Study 3 only differ negligibly from those in Study 2. This suggests
that the items of the scales are interpreted equally among different subsamples of
the general population.
The validity of the scale was further corroborated by means of CFA.
Exactly the same factor models were estimated in Study 3 as in Study 2. The nullhypotheses of a perfect fit of a correlated five-factor model to the population
covariance matrix were rejected for both the 30-item version (%2 = 1202, df= 395,
p < .001) and the 25-item version (%2 = 703, df = 265, p < .001). The fit was close
to mediocre for the 30-item version (RMSEA = .081, 90% confidence interval
ranging from .075 to .086) and reasonable for the 25-item version (RMSEA =
.073,90% confidence interval ranging from .066 to .079). The values of the other
fit indices for the 25-item version were TLI = .90, CFI = .91, GFI = .85,
suggesting an adequate or close to adequate fit. The correlations between the
factors of the 25-item version are presented in Table 3 below the main diagonal
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(after the slash). Again, correlations between dimensions CP, POSS, and APP
were high: POSS and APP correlated strongest (.88).
Two additional analyses were carried out using structural equation
modeling. Anderson and Gerbing (1988) recommend testing the structural model
only after the measurement model is specified correctly. First, we improved the fit
of the measurement model with five correlated dimensions by adding covariances
between the measurement errors of items. After these additions the final fit of the
correlated 5-factor model is evaluated. Second, we tested the structural model, or
more specifically, tested whether secrecy does not have five but four dimensions.
In the first step, we checked if measurement errors of items within the
same scale covaiied in both Study 2 and Study 3. A highly significant covariance
in each study provides strong evidence that this covariance is present in the
population and is not due to chance. We added the covariance of measurement
errors of items within the same scale if its modification index was larger than 10
in both studies, where a modification index equal to 10 corresponds to a highly
significant covariance (p-value of approximately .001).
In both studies, two modification indices were larger than 10. Both
indices concerned a pair of items categorized in the POSS dimension.
Incorporating the covariances increased the final fit of the models for the 25-item
version of both studies considerably; for Study 2, %2 = 654, df = 263, p < .001,
and for Study 3, %2 - 631, df- 263, p < .001. Also the RMSEA values improved;
in Study 2, RMSEA = .075 (90% CI ranging from .068 to .082), and in Study 3,
RMSEA = .067 (90% CI ranging from .060 to .073). Both RMSEA values signify
reasonable fit. In Study 2, the value of the other fit indices also improved to .90,
.88,.83, and in Study 3 to .92,.93,.86. These fit indices also indicate reasonable
fit or close to adequate fit for the final five-factor model. Table 1 (last column)
reports for both studies the standardized factor loadings after improving the fit of
the measurement model.
Because of the strong correlation equal to .88 between the factors POSS
and APP, in the final step we tested if the APP and POS dimensions can be
distinguished, or if they can be assumed to assess the same underlying dimension.
The fit of the model equating the APP and POS factor was significantly worse
than the fit of the model incorporating all five dimensions; %2 - 71, df - 4, p <
.001. To conclude, although highly correlated, it may be useful to consider the
APP and POSS dimensions separately in secrecy measurement as they appear to
address different aspects of secrecy and self-concealment.

Discussion
When Larson and Chastain ( 1990) first introduced the concept of Selfconcealment (SC) together with the Self-concealment Scale (SCS), little literature
existed with the primary focus on secrecy. They proposed that SC consisted of
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three dimensions: (1) tendency to self-conceal (SC), (2) possession of a major
secret (POSS), and (3) apprehension about disclosure (APP). However, they did
not explicitely design their questionnaire to measure these three aspects, and
Suggested that the SCS was unidimensional. Several studies followed that
investigated the dimensionality of the SCS, but they did not lead to a definitive
conclusion whether the SCS consists of one or two dimensions (Cramer & Barry,
1999; Wismeijer, et al., 2008). The lack of agreement on the SCS dimensionality
may be attributable to the fuzzy conceptual domain of SC at the time of the
development of the SCS, and because the items of the SCS did not adequately
represent SC but, rather, secrecy in general. Hence, the aim of this study was to

develop

an easy-to-administer, paper-and-pencil self-report measure that
considers five core dimensions of secrecy. These dimensions are the three
dimensions originally proposed by Larson and Chastain (SC, POSS, APP), and
two new dimensions: cognitive preoccupation (CP) and social distance (SD). The
five dimensions refer to aspects of secrecy that are conceptually distinct, and have
a unique effect on the individual's subjective well-being. Using the ten items of
the SCS as starting point, new items were added, eliminated or re-written, until 25
items remained that adequately measured the five dimensions.
Exploratory PCA and MSA analyses in Study 1 and Study 2 revealed

three separate factors for SC, SD, and CP, but POSS and APP could not be clearly
identified as two separate factors. Adopting a four-factor structure, however, led
to uninterpretable factors.

Confirmatory MSA showed that four of the five factors had high
scalability coefficients H. Cronbach's alpha was high for each of these factors.
The SD scale was an exception with a noticeably lower H and alpha compared to
the other scales. CFA showed the five-factor model to have reasonable or close to
adequate fit. The correlations between the SC, POSS, and APP factors were
strong, in particular between POSS and APP (.88). However, an additional CFA
showed that the fit of a model considering both factors together as one was
significantly lower than when APP and POSS were considered as two separate
factors. This suggests that APP and POSS must indeed be considered as two
highly correlated, but conceptually separate factors.
The choice for the items pertaining to the final 25-item set was supported
by three findings. First, in two independent samples the scalability H values of the
five scales of the 25-item version were higher compared to the H values of the 30item version. Second, the H values for the 25 items found in the sample drawn
from the general population were replicated in the undergraduate sample. Finally.
CFA found in two independent samples that the fit of the 25-item version was
better than that of the 30-item version, and this fit was replicated in both studies.
These results suggest that we chose the most adequate 25 items from the list of 30
best items to measure the intended constructs.
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The weak scalability and low reliability of the SD scale is most likely the
result of the content of each SD item. Each item refers to a qualitatively distinct
(social) entity a secret can be shared with, such as a diary, acquiantances, or a
mental health care professional. The SD items do not measure a particular trait,
but rather to what or whom one is inclined to disclose his/her secrets. Therefore it
is unlikely that the correlation between the SD items is as strong as the correlation
between items within the other scales, which also explains the low correlations

between SD and the other scales.
We found evidence for the hypothesized five-factor structure, but the
factors were not as clearly separated as anticipated. In particular the POSS and
APP factors were strongly correlated, but CP also had strong correlations with
POSS and APP. A possible explanation for these strong correlations is that people
mostly keep secrets out of fear for negative feedback, social disapproval, and
stigmatization from others (Bok, 1989; Kelly, 2002; Kelly & McKillop, 1996;
Larson & Chastain, 1990; Wegner & Gold, 1995; Wegner & Lane, 1995). Hence,
it is difficult to keep a major secret without being apprehensive about disclosure
or without being preoccupied with the content of the secret. Therefore, even
though they are conceptually distinct, POSS, APP, and CP can be expected to
covary. Because individuals vary considerably with respect to apprehensiveness
or the degree of preoccupation, and how these conditions affect subjective wellbeing, it is important to assess each component separately. Research is needed
that critically studies how the factors are distinct, in particular POSS and APP,
and how the five factors are related to well-being.
The TSS25 can be used for research purposes and clinical purposes. For
example, the TSS25 is suited for investigating questions such as: (1) Is being
preoccupied with a secret more detrimental for subjective well-being than not
being preoccupied? (2) Does keeping a secret for one's romantic partner lead to
more preoccupation with the secret than when a secret is kept for acquaintances?
And (3) Does high apprehension about disclosure have negative consequences for
the individual when at the same time cognitive preoccupation is low? In clinical
practice, the TSS25 allows for distinguishing secrecy as a trait (SC) and as a
process (POSS). This distinction has been reported to have important differential
consequences for subjective well-being (Kelly, 1998; Kelly & Yip, 2006;
Wismeijer, van Assen, Sijtsma, & Vingerhoets, 2008) and is suggested to have
considerable impact on the therapeutic process and outcome.
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Appendix
Items of the TSS25
secret I think about a lot.
secret I have shared only with a few people.
I have a secret that is so private I would lie if anybody asked me about

1.

I have

a

2.

I have

a

3.

CP
POSS
POSS

it.

4.

5.

I fear the possible negative consequences if I share my secret with
others.
I don't mind sharing my secret with people I know I will never see

APP

SD

again.

6.

7.
8.
9.
10.
11.

I have an important secret that nobody must know about.
I have a secret that often keeps me awake at night.
I don't mind telling my secret to a therapist or other professional who

POSS
CP
SD

I know will not pass it on.
I have a secret that I will absolutely never share with anyone.
If my secret were to get out, I wouldn't be able to look my friends and
family in the face again.

POSS
Mp

Sometimes I find mysel f thinking about my secret when I don't want

Cp

to.

15.
16.

I'm quite happy committing my secret to a diary that no one else will
ever read.
I keep my secret to myself because I am scared of the reactions other
people might have to it.
It's hard for me to talk to others about my feelings and thoughts.
If I shared my secret with my friends, they'd like me less.
I find myself thinking about my secret often, even when there is no

17.
18.
19.
20.
21.
22.

I have an important secret that I haven't shared with anyone.
I feel uncomfortable talking about myself.
I never talk about my deepest desires.
I don't have a problem talking about my secret with my partner.
I find it difficult to talk about myself with others.
If my secret came out into the open I would not be able to deal with

12.
13.

14.

SD
APP
SC

APP
CP

cause.

POSS
SC
SC

SD
SC
Nep

the consequences.

23.
24.
25.

I don't mind telling acquaintances about my secret.
I often try, consciously, not to think about my secret.
I usually don't share personal information with other people.

SD
CP
SC

PART C: ASSOCIATIONS OF SECRECY AND SELF-CONCEALMENT WITH WELLBEING

Chapter 5
Do Neuroticism and Extraversion Explain the Negative Effect of
Self-Concealment on Subjective Well-Being.9*

ABSTRACT
The present investigation empirically examined if the negative association
between self-concealment and subjective well-being is spurious because it results
from the associations of both variables with their common causes neuroticism and
extraversion. We concluded from applying structural equation modeling to the
data obtained from two independent student samples that neuroticism, but not
extraversion, explains part of the negative effect of self-concealment on
subjective well-being. More than 60% of the negative effect of self-concealment
on subjective well-being could not be explained by Neuroticism. Implications of
our findings for both research and clinical therapy are discussed.

' Wismeijer, A. A. J., & van Assen, M. A. L. M. (2008). Do neuroticism and extraversion
explain the negative effect of self-concealment on subjective well-being? Personality and
Individual Differences, 45, 345-349.
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Self-concealment (SC; Larson & Chastain, 1990) refers to the personality
characteristic to conceal information from others, as opposed to seeing secrecy as
a function of mainly situational determinants. The concept of SC is derived from
the trait component of inhibition as studied by Pennebaker (1989) and is defined
as the "predisposition to actively conceal from others personal information that
one perceives as distressing or negative" (Larson & Chastain, 1990, p. 440). Selfconcealed personal information is a subset of private personal information,
consciously accessible to the individual and actively kept from the awareness of
others. It is negative in valence and, if disclosed at all, usually only confided to a
small number of persons because of its highly intimate content (Larson &
Chastain, 1990). Since its introduction by Larson and Chastain (1990), the
concept of SC has been commonly applied, predominantly in clinical
psychological studies on anxiety and depressive symptoms as will be discussed
below.

Self-concealment as a predictor of subjective well-being
Several studies have shown that SC is positively associated with various
measures of psychological distress such as anxiety (e.g., Pennebaker, Colder, &
Sharp, 1990; Ritz & Dahme, 1996), depression (e.g., Kelly & Achter, 1995),
maladjustment (e.g., Kawamura & Frost, 2004), and overall psychological
distress (e.g., Cramer, 1999). Further, recently Wismeijer, van Assen, Sijtsma,
and Vingerhoets (in press) found SC to be negatively related with self-reported
life satisfaction, psychological well-being, health status, and positively with
fatigue.

Neuroticism and extraversion as predictors of subjective well-being
The Big Five personality factors Neuroticism (N), or emotional stability,
and Extraversion (E) are reported as the two most important predictors of
subjective well-being (SWB) (DeNeve & Cooper, 1998; Diener, 2000; Vittersp,
2001). In particular, N has been shown to be positively associated with anxiety
(e.g., Weinstock & Whisman, 2006), the experience of negative affect (e.g.,
Hutchinson & Williams, 2007), worrying (e.g., Muris, Roelofs, Rassin, Franken,
& Mayer, 2005), and a wide array of psychosomatic symptoms (Rosmalen,
Neeleman, Gans, & de Jonge, 2007). To conclude, N is negatively related with
SWB.
In contrast, E has been repeatedly shown to exert a positive effect on
SWB (Argyle & Lu, 1990; Spangler & Palrecha, 2004). For instance, Zelenski
and Larsen (1999) found that positive events triggered more happiness in
Extraverts than in Introverts. However, Vittersp and Nilsen (2002) have argued
that the predictive effect of E on SWB is considerably inflated if N is not
controlled for, and therefore stress that both N and E should be assessed and
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added simultaneously to any model that attempts to predict SWB, instead of one
or the other.

Neuroticism and extraversion as predictors of self-concealment
There is reason to assume N and E may predict SC, although no literature
exists that studied this directly. First, both SC and N reflect the experience of
negative affect and self-consciousness, and are associated with psychological and
psychosomatic complaints. Further, both high self-concealers (Wismeijer et al., in
press) and neurotics (Muris et al., 2005) tend to adopt a ruminative response style.
Finally, both constructs have been repeatedly shown to be negatively associated
with perceived social support (e.g., Cepeda-Benito & Short, 1998; Kelly &
Achter, 1995). Because of their similarities in content and effects, we hypothesize
that N has a positive effect on SC.
In contrast, we contend that E is negatively associated with SC. For
instance, social interactions form a vital positive source of stimulation for
extraverts, but seem to form a threat and negative source of stimulation for selfconcealers (Pachankis, 2007). As a result, extraverts actively look for and create
social situations to participate in, whereas self-concealers avoid them.
Do neuroticism and extraversion explain the negative effect of self-concealment
on subjective well-being?
The two previous subsections suggest that N and E are associated with
both SC and SWB. Since N is assumed to be positively associated with SC, and
negatively to SWB, N may be responsible for the negative association between

SC and SWB. The

same conclusion may hold for E, since E is negatively
associated with SC and positively associated with SWB. Hence, the negative
association between SC and SWB might be spurious and be explained by their
common causes N and E. If N and E are indeed the common causes, then there is
no (or a much smaller) association between SC and SWB after controlling for N
and E. This model is depicted by the arrows in Figure 1.
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Note. The arrows show the directions of causality of the hypothesized model. The left and upper
values correspond to the estimates for the first sample, the values in italics to the estimates for the
I.
***
p<.001. E= Extraversion; SC =
second sample. All tests are one-tailed; 'p<.05, p<.01,
Self-concealment; N = Neuroticism; SWB = Subjective Well-Being.

Figure 1. Hypothesized model and standardized estimates of parameters in the
structural model part for both samples.

However, it is also possible that part of the negative association between
SC and SWB cannot be explained by N and E. This is the case if (1) there are
aspects of SC that are related to SWB but are not related to N and E, or (2) if SC
has an opposite association with SWB than would be expected from both
variables' associations with N and E. Evidence in these directions indeed exists
for N and, to a lesser extent, for E. First, SC reflects avoiding negative social
evaluation (Larson & Chastain, 1990), whereas N focuses on emotional reactivity
in response to negative environmental stimuli (e.g., Larsen & Ketelaar, 1991).
That is, in contrast to N, social avoidance motivation represents a cardinal
component of SC, and this motivation can be expected to be negatively related to
SWB. Second, neurotics are known for over-reporting physical and psychological
complaints (Rosmalen et al., 2007), whereas self-concealers can be expected to
under-report these symptoms, since they tend to conceal personally distressing
information. Third, high self-concealers have a negative attitude towards seeking
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counseling and have negative expectations about counseling (Cepeda-Benito &
Short, 1998; Kelly & Achter, 1995). The inverse has been reported for N (Schaub
& Tokar, 1999), whereas positive attitudes towards and expectations about
counseling are positively related to well-being. Finally, extraverts generally tend
to have and convey to others a more positive image of themselves (Hurley, 1998),
which is a determinant of SWB, whereas self-concealers (who generally do not
have a positive self-image (Cramer & Lake, 1998) essentially also convey a more
positive image of themselves to others, but for fear to overtly discuss their flaws.
To conclude, we hypothesize that N and E will explain part of the
negative association between SC and SWB, but that, after controlling for N and E,
SC will still be negatively related to SWB because of the specific associations
between SC and SWB that cannot be explained by N and E.

Method
Participants and procedure
Two samples were considered. The two samples consisted of social and
behavioral sciences students from a Dutch university. The participants in the first
sample were 395 undergraduate students (134 men, 261 women), and in the
second sample 325 other undergraduate students (136 men, 189 women). The
mean ages of the two samples were 22.10 (SD = 2.59) and 21.83 years (SD =
2.15), respectively.
The scales measuring SC, N, E, and SWB (described below) were part of
larger questionnaires. Completing the questionnaire and analyzing the data was
one requirement for passing an obligatory course on questionnaire construction in
the academic years 2004-2005 (first sample) and 2006-2007 (second sample). The
students were told that their answers would be checked for missing, random, and
copied responses. If, for whatever reasons, students did not want to fill out the
questionnaire, they could pass the course by instead completing a test on the use
of SPSS to analyse questionnaire data. Since there were some differences between
both samples in the measures of N and E (wording and number of answering
categories), and SC (extra items were added), we did not combine the two student
samples into one larger sample. This also allowed us to replicate in the second
sample the results found in the first sample.
Measures

Self-Concealment. SC was assessed employing a Dutch translation of the
Self-Concealment Scale (SCS; Larson & Chastain, 1990; Wismeijer, Sijtsma, van
Assen, & Vingerhoets, in press). The SCS measures the tendency to keep
negatively valenced private and intimate information secret and consists of ten
items that are rated on 5-point adjectival scales (lowest score 1 means 'does not
apply to me', intermediate score 3 means 'moderately applies to me', highest
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score 5 means 'completely applies to me'). All items are positively worded with
respect to the construct of interest, thus higher ratings indicate higher SC. In the
second sample, the ten items of the SCS were embedded in a list that also
contained 15 new items on SC. Cronbach's alpha for the original ten SCS items
was equal to .82 and .84 in the two samples.

Neuroticisin and extraversion. N and E were measured using a Dutch
translation of Mowen's Personality Scale (Mowen, 2000). Mowen's scale consists
of 15 items, three for each of the Big Five personality factors. Mowen derived his
scale from Saucier's 40-item Five-Factor Model scale (1994), which is a brief
version of Goldberg's (1992) questionnaire. In the first sample, participants were
asked to indicate how one feels or behaves generally, using answer categories
'never' (score 1), 'sometimes' (score 2), and 'always' (score 3). The items used in
the second sample contained a personality description, and participants had to
indicate to what extent the description applied to her/him, using 5-point adjectival
scales (lowest score 1 means 'very much disagree', intermediate score 3 means
'not disagree and not agree', highest score 5 means 'very much agree'). The items
for E were all negatively worded, and were recoded such that higher scores
correspond to higher levels of E. The internal consistencies of N and E in both
samples were equal to (second sample between brackets) .68 (.78) and .85 (.85),
respectively.
Subjective well-being. SWB was measured using a Dutch translation of
the World Health Organization-Five Well-being Index (WHO-5; Bech, 1998). By
means of five items, participants were asked how they had felt in the last two
weeks, expressing their feeling using answer categories 'not at all' (score 0),
'sometimes' (score 1), 'less than half of the time' (score 2), 'more than half of the
time' (score 3), 'most of the time' (score 4), 'constantly' (score 5). Cronbach's
alpha for the WHO-5 was equal to .76 and.78 in the two samples.
Data analytic strategy
The means and standard deviations of the variables and the correlations
between the variables (after imputing missing values) are reported for both
samples in the preliminary analyses results section. We tested if the correlations
differed from zero. The measurements contained measurement error, in particular
the short scales using three (E and N) or five (WHO-5) items. To remove the
effects of measurement error from the consideration of the associations between
the latent variables SC, N, E, and SWB, we applied structural equation modeling
(SEM) of the covariance matrix, using the ML estimation procedure of AMOS
7.0. The SEM analyses were conducted in two steps, as suggested by Anderson
and Gerbing (1988). In the first step, the measurement model is specified and its
fit assessed; this is reported in the measurement model results section. In the
second step, a structural model specifying the causal relations between the latent
variables as hypothesized is fitted. Our hypothesis that the effect of SC on SWB is
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only partially explained by N and E is tested using the structural model; this is
reported in the structural model results section. The test was carried out using an
analogy of the methodology of Baron and Kenny (1986) for mediation testing.
That is, we asserted that N at least partly explains the effect of SC on SWB if (1)
SC is associated with SWB, (2) N is associated with SC after controlling for E,
and (3) N is associated with SWB after controlling for E. The same approach is
followed for E (swapping "N" for "E"). We also applied the Sobel test to test for
common causation. We first tested for gender differences in associations between
the variables by including an interaction with gender in each regression analysis.
Since the associations between the variables did not differ significantly between
men and women we only report the results on the total group.
Results

Preliminary analyses
Two participants from the first sample, and three from the second sample
had one missing observation on one of the items. For each missing, a score was
imputed by estimating the response using a regression analysis with the other
items of the corresponding scale as predictors, and by adding a random residual to
the response using MVA/regression of SPSS 14.0. Hence, the analyses were
conducted using all cases of both samples.
Table 1 shows the correlations between the four scales (upper right half), and
their mean item scores and standard deviations (last two columns) for both
samples. The results for the second sample are presented in italics. All
associations were in the expected direction, with the exception of the associations
between E and N and between E and SC in the second sample (p < .10).
Table 1

Correlations between Variables, and Their Mean Item Scores and Standard
Deviations
E
N
SWB
SC**
M
SD
***
**
Extraversion (E)

Neuroticism (N)

***

-.23
-.06

.13
.

***

**I

***

-.09

2.27

.45

-.09

3.56

.81

-.31

***

.17
...

.46

.80

2.90

.77

***

-.20
-*

***

-.37

-.24

2.93

77

2.08

.70

**I

**I

-.18

.17

1.72

2.44

**I

.j 8

-.44

.17

.23

-.15
***

-.29

-.31

-.04
Subjective
Well-being (SWB)
Self-Concealment

17**

***

***

2.12
77
Note. The latter two columns present the means and standard deviations of the mean item scores.
The upper right half of the correlation matrix contains correlations between the observed scales, the
lower left half contains the correlations between the latent variables as obtained by SEM. Results for
the second sample are printed in italics. for the first sample a normal font is used. All tests are one***
tai led: 'p<.05 , ** p <,01,
p <.001.

(SC)

-.05

.19

-.27
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Measurement model
The nulhypothesis of perfect fit of the measurement model was rejected

(%2 - 563.04, df = 183, p < .001 in the first sample, %2 = 436.83, df = 183, p <
.001 in the second sample). To improve the fit and to prevent misspecifications of
the measurement model to affect the estimates of the associations between the
latent variables, we made some changes to the measurement model. After
inspecting the modification indices, we decided to add four covariances between
the errors of four pairs of items, one of the WHO-5, and three of the SCS. The
covariance was only added if it concerned items of the same scale and, to prevent
mere data fitting, if its modification index was larger than 9 in both samples.
After adding the four covariances, the misfit of the measurement model decreased
substantially (%2 = 435.90, df = 179, p <.001 in the first sample, %2 = 327.89, df =
179, p < .001 in the second sample). The RMSEA of .06 (p = .009) for the first
sample indicates a reasonable to good fit (Byrne, 2001, pp.84-85), whereas a good
fit was found for the second sample (RMSEA = .05, p = .44). Values of the other
commonly reported fit indices CFI, TLI, GFI are .89,.87,.90, respectively, for
the first sample, and .94,.92,.91 for the second sample.
The correlations between the latent variables and their significance are
reported in the lower left half of the correlation matrix in Table 1. Except for the
nonsignificant correlations between E and SC in both samples, and between N
and E in the second sample, all correlations are in the expected direction and
significant at the .001 significance level. Applying Cohen's (1988) rules for
interpreting effect sizes, most effect sizes are small to medium, and one effect,
from N on SWB is large. Finally, and most importantly, the negative association
between SC and SWB satisfies the first condition of a possible common causation
of this association by N and E.
Structural model
Since the structural model of the latent variables has as many parameters
correlations between latent variables the fit of the measurement
(six)
and structural model is identical. The standardized estimates of the structural
model are depicted in Figure l; the measurement part of the model has been
omitted to make the figure more transparent. Estimates for the second sample are
presented in italics. There are two differences in the estimates for both samples; E
had an effect on SWB in the second but not in the first sample, and N was
correlated with E in the first but not in the second sample. However, these
differences had no effect on the conclusions of our analyses, as will become clear
as there are

below.
Our hypothesis that the relation between SC and SWB is at least partially
explained by N and E was tested using the estimates of the structural model. First,
after controlling for E, N had an effect on SWB (p < .001 for both samples) and
on SC (p = .02 for the first sample, p = .006 for the second sample). Hence the
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last two conditions for common causation were satisfied for N. Our hypothesis
that N could at least partially explain the effect of SC on SWB was confirmed by
the results of Sobel tests; z = -1.94 (p = .03, one tailed) and z = -2.39 (p = .01,
one tailed) for the first and second sample, respectively. Second, after controlling
for N, there was an effect of E on SWB in the second sample (p < .001), but not in
the first sample. Further, controlling for N, E had no effect on SC (p = .25 for the
first sample, p = .27 for the second sample). Since the last two conditions for
common causation were not satisfied for E, we conclude that E did not partly
explain the effect of SC on SWB.
Further, after controlling for N and E, SC still had a negative effect on
SWB in both samples (p = .04 for the first sample, p = .001 for the second
sample). Comparing the correlation between SC and SWB (-.18 and -.27) with
the direct effect of SC on SWB (-.11 and - .20) shows that 39% of the negative
effect of SC on SWB is explained by N and E in the first sample, and 26% in the
second sample.
Finally, latent N and latent E together explained 3.7% and 2.9% of the
variance of latent SC for both samples, respectively, which corresponds to a small
to moderate effect size (Cohen, 1988). Latent N, E, and SC together explained
20.6% and 21.8% of latent SWB, respectively, which corresponds to a large effect
size.

Discussion
Evidence from previous research had pointed out that N may have a
positive effect on SC and a negative effect on SWB. Further, it could be
hypothesized that E has a negative effect on SC and a positive effect on SWB.
Consequently, we expected that N and E at least partly explain the negative effect
of SC on SWB that is consistently reported in the literature. To our knowledge,
the present study is the first that aims to test if the relation between SC and SWB
is spurious, that is, whether it is a result of their associations with their common
causes N and E. It is surprising this has not been studied before since already in
their seminal paper Larson and Chastain (1990) commented that it is unclear if the
negative relation they found between SC and SWB was due to N.
The results of SEM applied to the data we obtained in two independent
student samples supported our hypotheses that, when controlled for E, N has a
positive effect on SC and a negative effect on SWB. However, contrary to our
expectations, after controlling for N, E had a positive effect on SWB in only one
sample. This suggests that N indeed attenuates the relation between E and SWB
as argued by Vitters0 and Nilsen (2002) and Vitters0 (2001). Further, after
controlling for N, E had no effect on SC in both samples, which suggests that SC
and E are only associated due to a common component with N. Finally, the most
important finding of this study is that, as expected, SC had a negative effect on
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SWB after controlling for N and E. This suggests that the capacity of SC to
predict SWB is not limited to the distress and anxiety component of SC,
components that are shared with N and are believed to possibly explain the
association between SC and SWB (Larson and Chastain, 1990). Hence we
conclude that N, but not E, explains part of the negative relation between SC and
SWB. In fact, more than 60% of the association between SC and SWB was left
unaccounted for by N and E together.
Our findings have implications for both research and clinical practice. We
would like to suggest that future research pays more attention to other
components of SC in relation to SWB than N (and E). Fruitful avenues might be
further studying the mere process of concealing private personal information, and
the social inhibitory processes (such as social anxiety) that are related to SC.
Insights into the conceptual domain of a construct is crucial to understand its
relations with other variables. Therefore, research is needed that will assess how
SC converges with and diverges from other relevant constructs, similar to how
Ritz and Dahme (1996) compared SC with repression and rationality/emotional
defensiveness.

Our results show that clinicians must be wary to attribute a clients'
reluctance to share personal details as simply one of the symptoms of anxiety or
psychological distress. Assuming that N or general anxiety is the cause of the
client's reluctance to share his or her intimate details could lead to an
underestimation of other issues that may be relevant for the therapy, since our
study shows that there is a unique negative effect of SC on well-being that is not
related to anxiety. We therefore suggest that when treating high self-concealers
the mere process of concealing must be addressed as well to facilitate the
therapeutic process. This view is along the lines of Kelly' s findings: whereas
Kelly' s (2000) self-presentational view on psychotherapy regards keeping some
secrets for the therapist as actually beneficial for therapeutic success, Kelly
(1998) and Kelly and Yip (2006) also found that SC predicts more symptoms of
psychological distress.
has certain limitations. First, both samples consisted of
social
science students, mostly Caucasian, which limits
undergraduate
generalizing to other populations. Second, the external validity of the present
study is limited because only self-report assessments were employed. Finally,
there were some small differences in the measurement instruments between both
samples. However, this also represents an asset in that we now replicated our first
study using an independent second sample in which we measured N, E, and SC in
a slightly different way. As our main conclusion of the first sample that the

Our study

negative effect of SC on SWB is not explained by E, and only partly by N, was
replicated in the second sample, this brings validity to our results.

Chapter 6
Is the Negative Association between Self-Concealment and
Subjective Well-Being Mediated by Mood Awareness?*

ABSTRACT
Previous studies found a negative relation between self-concealment and
subjective well-being. The goal of this study is to investigate if this relation is, at
least partly, mediated by mood regulation, that is. a preoccupation with one's
mood states (mood monitoring) and the inability to label these mood states
adequately (mood labeling). Using a Dutch student sample of 588 participants, we
replicated the negative association between self-concealment and subjective wellbeing, and indeed found that this relation was partly mediated by mood
monitoring and labeling. We conclude that self-concealment is associated with
maladaptive mood regulation, which is characterized by scrutinizing one's
negative moods without being able to label these and adequately act upon them.
Implications for clinical practice are discussed.

' Wismeijer, A. A. J., van Assen, M. A. L. M., Sijtsma, K., & Vingerhoets, A. J. J. M. (in
press). Is the negative association between self-concealment and subjective well-being
mediated by mood awarenessg Journal of Clinical and Social Psychology.
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Secrecy has long been associated with diminished well-being (e.g., Ellenberger,
1965). More recently, among others, Cole, Kemeny, Taylor, Visscher, and Fahey
(1996) demonstrated in a sample of HIV+ gay men that degree of concealment of
homosexual identity predicted disease progression. One must be careful however
to conclude that keeping secrets is detrimental. Kelly and Yip (2006), for
example, found that keeping a major secret was associated with better health
outcome, if one controlled for the influence of keeping secrets as the expression
of a personality trait. Kelly explicitly distinguishes between the tendency to keep
secrets as a personality trait, and keeping secrets that is also driven by situational
determinants (Kelly 1998; Kelly, 2002).
The best known personality trait that determines whether one chooses to
keep secrets is self-concealment (SC), introduced by Larson and Chastain (1990).
SC refers to the stable tendency to conceal information from others as opposed to
secrecy as a function of situational determinants. It is defined as the
predisposition to actively conceal from others personal information that one
perceives as distressing or negative" (Larson & Chastain, 1990, p. 440). Selfconcealed personal information is a subset of private personal information,
consciously accessible to the individual and actively kept from the awareness of
others. It is negative in valence and, if disclosed at all, confided to only a small
number of persons because of its highly intimate content (Larson & Chastain,
1990). This trait may explain why some people spend more effort trying to keep
personal, intimate information from others than other people (Cramer & Barry,
1999; Larson & Chastain, 1990), independent from environmental conditions.
One can keep secrets without having high scores on SC, but it is unlikely to score
high on SC without keeping secrets. That is, those with high scores on SC are
propelled to keep secrets in most if not all domains of their lives.
SC is associated with a host of maladaptive processes such as reluctance
to seek social support. and experiencing lower satisfaction with received social
support (Cepeda-Benito & Short, 1998; Kelly & Achter, 1995; Wallace &
Constantine, 2005). In addition, there is evidence showing that SC is positively
related to anxiety (e.g., Pennebaker, Colder, & Sharp, 1990), depression (Kelly &
Achter, 1995), and physical complaints, even after controlling for traumatic
events and self-disclosure (Larson & Chastain, 1990; Pennebaker et al., 1990).
The first aim of this study is to evaluate the claim that SC is indeed
negatively associated with subjective well-being. We operationalized subjective
well-being both at a physical level and a psychological level, the latter being
composed of three domains of life experience: self-reported subjective health
status, life satisfaction and psychological well-being. We further added a selfreport measure of fatigue to obtain a more comprehensive picture of subjective
well-being. In this paper, we refer to these four variables as "subjective wellbeing", except when the individual variables are specifically addressed. Our first
hypothesis (Hl) predicts that SC is negatively associated with self-reported
6,
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physical health, psychological well-being, and life satisfaction, and positively
related to fatigue. The arrows in Figure 1 that run from SC to the subjective wellbeing variables represent this hypothesis.
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Note. SC= Self-concealment, MM = Mood Monitoring, and ML = Mood Labeling.

Figure 1. Hypothesized path model showing that the relation between selfconcealment and subjective well-being is mediated by mood monitoring and
mood labeling. Signs are added corresponding to our one-tailed hypotheses.

It is still unclear, however, why SC is associated with poorer health
outcomes. To the best of our knowledge, there is no literature on the mechanism
responsible for the association between SC and subjective well-being. One
possible mechanism might be provided by the preoccupation model of secrecy
(Lane & Wegner, 1995). Notwithstanding the earlier mentioned important
conceptual difference between SC (trait) and secrecy (process) (Kelly & Yip,
2006), the preoccupation model of secrecy describes an interesting cognitive
phenomenon that may also partially hold for SC. The model postulates that the act
of keeping secrets initiates intentional thought suppression to prevent a slip-ofthe-tongue or actions that might reveal the secret. However, in his well-known
white-bear paradigm studies, Wegner (1992, 1994) demonstrated that intentional
thought suppression leads to the paradoxical consequence of an increase, rather
than a decrease, of the frequency of intrusive thoughts about the suppressed
information or secret, which, in their turn, also must be suppressed. This vicious
circle might cause an obsessive preoccupation with the hidden information that
can eventually result in psychopathology (Lane & Wegner, 1995). This theory can
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explain how keeping a secret may chronically affect the cognitions, and
ultimately the subjective well-being, of the secret-keeper.
An interesting question is whether a similar form of a forward feedback
loop mediates the relationship between SC and subjective well-being. One
possibility is that SC is associated with suppressing negative mood states. When
people see a person is experiencing a negative mood state, they tend to offer their
support, usually in the form of talking with that person about his or her problems.
However, SC is negatively related to help seeking behaviour, and, additionally,
King, Emmons, and Woodley (1992) found a positive correlation between SC and
ambivalence over emotional expression. Therefore, by suppressing the negative
mood states that one is experiencing, one may avoid that others detect these and
hence may avoid having to disclose these to others. Yet, if Wegner's (1992,1994)
earlier described "ironic processes of mental control" also hold for the
suppression of mood states, efforts to suppress one' s mood state will rather result
in an increase of attention directed towards that mood state.
The construct of mood awareness, introduced by Swinkels and Giuliano
(1995), specifically refers to the amount of attention directed towards one' s mood
states. Mood awareness consists of two independent components (Swinkels &
Giuliano, 1995): Mood Monitoring (MM) and Mood Labeling (ML). MM refers
to the stable tendency to scrutinize and focus on one' s moods, and implies a great
involvement in the mood state itself, to the point of the individual wallowing in it.
Mood Labeling (ML), in contrast, refers to completeness in understanding one's
moods and being able to adequately label or categorize them. Hence, the scrutiny
of mood states associated with MM should not be confounded with an increased
understanding of one' s mood state; it simply means that the individual is more
aware of being in a specific mood. More precisely, whereas MM is associated
with persistent vigilance for affect and affect changes that may lead to premature
and inadequate mood regulation, ML is associated with accuracy in recognizing
one' s mood states, which may facilitate choosing appropriate mood regulation
strategies (Van-Leeson, Totterdell, & Parkinson, 2006).
The second aim of the present study is to test if MM and ML mediate the
relation between SC and subjective well-being. We postulate that SC is positively
associated with an increased amount of attention directed towards emotional
states due to a forward feedback loop of mood suppression-mood intrusion. Thus,
our second hypothesis (H2) is that SC will be positively associated with MM.

Are there also reasons to suggest that ML is associated with SC?
Although to date no studies exist that investigated if and how SC is associated
with ML, there are some good reasons to expect that they are negatively related.
For example, SC is positively associated with reluctance to seek social support
(Potoczniak, Aldea, & DeBlaere, 2007; Yukawa, Tokuda, & Sato, 2007), which
impedes gaining insight into one' s mood states. That is, SC prevents benefiting
from a supportive social environment in terms of feedback that promotes
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understanding and reflecting on one' s own mood states. Although admittedly
speculative, our third hypothesis (H3) therefore posits that the relation between
SC and ML is negative (see Figure 1).
Further, MM can only mediate between SC and subjective well-being
when not only SC is related to MM, but MM in its turn is also related to
subjective well-being. MM is shown to be positively associated with negative
affectivity (Swinkels & Giuliano, 1995), thought suppression, adopting a
ruminative response style and ruminating over negative experiences (Evans,
Fassnacht, & Swinkels, 1999; King et al., 1992; Swinkels, Giuliano, & HelwegLarsen, 1996). The fourth hypothesis (H4) focuses on the replication of these
findings and it predicts that MM is negatively associated with self-reported
physical health, psychological well-being, and life satisfaction, and positively
associated with fatigue. The arrows in Figure 1 that run from MM to the
subjective well-being variables represent this hypothesis. Hence, hypotheses H2
and H4 explicate the steps from SC to MM and from MM to subjective wellbeing, respectively.

In addition, an individual who is adept at labeling his or her moods can
more quickly and easily turn his or her attention to other concerns such as the
mood's likely duration, how his or her moods are affecting others, etc. Successful
categorization of one' s moods sets the stage for acting on that mood, and hence
makes ML a successful positive emotion regulatory process (Swinkels &
Giuliano, 1995). Indeed, ML is associated with positive affective consequences
such as less social anxiety, lower negative affectivity subscale scores on the
Positive Affect Negative Affect Schedule (PANAS), and higher general life
satisfaction (Evans et al., 1999; Swinkels & Giuliano, 1995; Swinkels et al.,
1996). Further, ML is also positively related to seeking social support and being
satisfied with received social support (Swinkels & Giuliano, 1995). As positive
emotion regulatory processes facilitate subjective well-being (e.g., Gross & John,
2003), we contend in our fifth hypothesis (H5) that ML is positively associated
with self-reported physical health, psychological well-being, and life satisfaction,
and negatively associated with fatigue (see Figure 1).
If SC is indeed related to high MM and low ML, and MM has detrimental
effects on subjective well-being whereas ML has beneficial effects, the
association between SC and subjective well-being, may, at least partly, be
mediated by these processes. In hypothesis six (H6) we state that the detrimental
effect of SC on subjective well-being diminishes after controlling for MM. In
hypothesis seven (H7) we anticipate that the detrimental effect of SC on
subjective well-being diminishes after controlling for ML.
To summarize, in the present study we test the following seven
hypotheses:
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SC is negatively associated with self-reported subjective health status, life
satisfaction and psychological well-being, and positively associated with

fatigue,
SC is positively related to MM,
SC is negatively related to ML,
H4: MM is negatively associated with self-reported subjective health status, life
satisfaction and psychological well-being, and positively related to fatigue,
H5: ML is positively associated with self-reported subjective health status, life
satisfaction and psychological well-being, and negatively associated with
fatigue,
H6: MM at least partially mediates the effect of SC on self-reported subjective
health status, life satisfaction, psychological well-being, and fatigue, and
H7: ML at least partially mediates the effect of SC on self-reported subjective
health status, life satisfaction, psychological well-being, and fatigue.

H2:
H3:

Method
Participants
The participants were 588 social and behavioral sciences students from
Tilburg University in The Netherlands (209 were male (36%) and 379 (64%)
were female). The age distribution (M = 22.8, SD = 3.0) was skewed to the right
(3.64), with a minimum and maximum age of 19 and 55 years, respectively. Men
(M = 23.23, SD = 2.36) were on average slightly older than women (M = 22.61,
SD = 3.25) [t(586) = 2.44, p = 0.015, two-tailed].
Measures
Self-concealment was assessed using the Self-Concealment Scale (SCS;
Larson & Chastain, 1990; translated into Dutch by Finkenauer, Engels, & Meeus,
2002). The SCS measures the tendency to keep negatively valenced private and
intimate information secret and consists of ten items that are rated on 5-point
adjectival scales (lowest score 1 means 'does not apply to me', intermediate score
3 means 'moderately applies to me', highest score 5 means 'completely applies to
me'). An item example is "I have a secret that is so private I would lie if anybody
asked me about it." All items are positively worded with respect to the construct
of interest, so that higher ratings indicate higher SC. Cronbach's alpha for the total
score on the ten items was equal to .84.
Mood monitoring and mood labeling were measured with a Dutch
translation of the Mood Awareness Scale (MAS; Swinkels & Giuliano, 1995).
The MAS consists of ten items (four of which are negatively worded with respect
to MM and ML) that are rated on 6-point Likert scales (lowest score 1 means
'strongly disagree', intermediate scores 3 and 4 mean 'somewhat disagree' and
'
somewhat agree', respectively, and highest score 6 means 'strongly agree').
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After recoding the negatively worded items, higher ratings on the subscales
indicate more MM or ML. Examples of items are 'I' m usually "tuned in" to my
emotions' (ML) and 'I find myself thinking about my mood during the day'
(MM). Cronbach's alpha's for ML (five items) and MM (five items) were equal
to .77 and .83, respectively. There was no information on translation validity
available, but our reliability estimates were in the same range as those reported
for the original version of the MAS (Evans et al., 1999; Swinkels & Giuliano,
1995)

Subjective health state, life satisfaction, and psychological well-being
were measured using the Well-being and Perceived Health State (WPHS)
questionnaire (Reimus, Vingerhoets, Soons, & Korstanje, 2007). The WPHS
consists of 18 items (twelve of which are negatively worded with respect to the
construct of interest), ten of which are questions and eight of which are
statements. There are three distinct answer categories, all rated on 5-point rating
scales. Depending on the question, categories range from: 'not at all - very much',
never - all the time', or 'not so satisfied - very satisfied'. The items are divided
over three subscales: (a) subjective health state (eight items), (b) life satisfaction
(five items), and (c) psychological well-being (five items). After recoding the
negatively worded items, higher ratings indicate better subjective health state, life
satisfaction and psychological well-being. Item examples are 'I feel ill lately'
(health state); 'Do you find your life meaningful?'(life satisfaction); and 'The past
month I felt gloomy and down' (psychological well-being). Cronbachs alpha's
for subjective health state, life satisfaction, and psychological well-being were
equal to .82,.72, and .80, respectively.
Fatigue was measured using the Fatigue Assessment Scale (FAS;
Michielsen, De Vries, & Van Heck, 2003). The FAS is a 10-item questionnaire
(of which two items are negatively worded with respect to fatigue) that is rated on
5-point rating scales (lowest score 1 means 'not at all', intermediate score 3
means 'regularly' and highest score 5 means 'always'). After recoding, higher
ratings indicate more fatigue. Cronbach's alpha was equal to .81.
Procedure

The questionnaires were part of a larger questionnaire consisting of 173
questions in total, constructed by combining scales (mostly but not necessarily
pilot versions) that researchers from the Faculty of Social and Behavioral
Sciences wanted to test. Other scales included a prisoner' s dilemma, a scale to
measure psychological processes related to sports, etc. The participants were
students following a course on questionnaire construction. Filling out the
complete questionnaire was one requirement for passing the course. If, for
whatever reasons, students did not want to fill out the questionnaire, they could
instead complete a test on the use of SPSS to analyze questionnaire data. The
students were told that their answers would be checked for missing and random
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responses. They were also told that respondents being caught not seriously
completing the questionnaire, had to complete the test on the use of SPSS as well
to pass the course. In total 588 out of the 635 students who subscribed to the
course completed the questionnaire, yielding a response rate of 93%.
Statistical analysis
In the preparatory analysis subsection, the descriptive statistics are
reported of all variables. After checking for outliers, we examined differences
between men and women in both means and associations between variables. In
the mediation analysis subsection, we tested the hypotheses H 1 -H7. The
mediation analysis was carried out using the methodology of Baron and Kenny
(1986). The hypotheses H 1 -H7 followed exactly the four steps of mediation
analysis proposed by these authors. The hypotheses on (partial) mediation (H6
and H7) in step four of Baron and Kenny' s recommendations (1986) were tested
using the Sobel test (Sobel, 1982). We also report the proportion of the total effect
of SC that was mediated by the mood variables. All tests were carried out using
regression analysis. We either controlled for gender or, if the association between
the variables was different for men and women, we carried out the mediation
analysis for men and women separately.

Results
Preparator\; analysis
We checked for outliers by regressing each of the four dependent
variables (subjective health status, life satisfaction, psychological well-being, and
fatigue) on SC, ML, and MM, and then investigated both the Mahalanobis
distance and Cook's distance. In each of the four regression analyses, a case was
interpreted as an outlier if its Mahalanobis distance was larger than 16.26, which
is the 99.9th percentile of a Chi-square distribution with 3 degrees of freedom
(Tabachnik & Fidell, 2001, p. 68), or if its Cook' s distance was larger than 0.79,
which is the 50'h percentile of an F distribution with 3 and 585 degrees of freedom
(Neter, Kutner, Nachtsheim, & Wasserman, 1996, p. 381). There were no outliers,
hence all analyses were conducted using all 588 cases.
The means and standard deviations of all variables are reported in Table
1, for all respondents and for men and women separately. Each variable is the
total score on the items belonging to the corresponding scale. On average, men
scored significantly higher on subjective health status, psychological well-being,
and SC, and lower on MM. All effect sizes ranged from negligible to small
(Cohen's d equal to .08, .15, .09, .18, respectively; values of Cohen's d equal to
.2,.5,.8 are interpreted as corresponding to small, medium, and large effects,
respectively (Cohen, 1988)).
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Table 1
Means and Standard Deviation (between parentheses) of the Criterion and

Predictor Variables
Criterion variables
Subjective health status*
Satisfaction with life
Psychological well-being***
Fatigue
Predictor variables
Self-concealment*
Mood monitoring***
Mood labeling

Total sample

Men

Women

(n=588)

(n=209)

(n=379)

32.35
18.54
18.87
20.67

32.85
18.57
19.45
20.54

(4.48)
(2.89)
(2.82)
(4.34)

32.07 (4.52)
18.52 (2.61)
18.55 (2.84)
20.74 (4.84)

19.21 (6.64)
16.21 (5.08)

18.02 (6.40)
18.07 (4.68)
22.10 (3.61)

(4.52)
(2.71)
(2.86)
(4.66)

18.45 (6.51)
17.41 (4.90)
22.21 (3.69)

22.41 (3.82)

Note. Significant results of two-tailed Student's t tests for testing the mean difference between men
and women are shown with an asterix in the first column.

*p <.05.**p <.01.***p <.001.

The correlations between the scale scores are reported in Table 2. Except
the correlation between the two mood variables, all other correlations were
significantly different from zero, and their sign always corresponded to our
expectations. The effect sizes ranged from small/medium (r = .14, between ML
and subjective health status) to large (r = -.52, between fatigue and psychological
well-being; values of r equal to .1..3..5 are interpreted as corresponding to small,
medium, and large effects, respectively (Cohen, 1988)).

Table 2
Correlations Between Scales in Total Sample
SC
SC

MM

ML
***

**I

.20

MM
ML
Fatigue
Life satisf.
Psychw-b.
Health status

Fatigue

-.30

Life

Psych w-

satisf.

b.

***

***

-.30

.28
**I

-.01

-.26

***

**I

.14

.34
***

-.33

-I

-.33

-.45
***

.21

***

-.27
***

**I

***

status

***

-.32

-.24

.30

Health

***

-.52

.47'"

***

-.52
...

.28

-*

.49

*p <.05.**p <.01.***p <.001.

Finally, we checked if the effect of SC on MM and ML, and the effects of
SC and these mood variables on the four criterion variables, were different for
men and women after controlling for gender (reported p-values refer to two-tailed
tests). That is, we tested the interaction effect with gender while also including the
main effects of gender. Hence for each of the arrows in Figure 1 a regression
analysis was conducted with gender, the variable from which the arrow
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originated, and the interaction between these two variables, as predictors. A
significant interaction effect with gender indicated a different relation for men and
women between the predictor and criterion variable. The effects of SC, MM, and
ML were different for men and women for only one of the four criterion
variables, fatigue. The effects of SC (t(584) = -2.15, p =.032), MM (t(584) =
3.18, p =.002), and ML (t(584) = 2.12, p =.034) on fatigue were stronger for
women than for men after controlling for gender. Except for the effect of ML on
psychological well-being which was larger for women (t(584) = 2.44, p = .015),
the effects of each of the three predictors (SC, MM, ML) on each of the remaining
three criterion variables (i.e., life satisfaction, psychological well-being, and
subjective health status; see Figure 1) were not different for men and women.
Thus, we concluded that only for fatigue the mediation analyses needed to be
carried out separately for men and women. For the other three criterion variables
the data of men and women were pooled to increase the statistical power of the
mediation analysis. In all analyses we controlled for gender.

Mediation analyses
The first step was to test H 1 that there was an effect of SC on each of the

four criterion variables after controlling for gender. These effects are shown in
Figure 2 as the numbers between parentheses on the arrows of SC to each of the
criterion variables. Because our hypotheses were directional, the p-values of the
tests and all other tests in this subsection are one-tailed. The effects, expressed as
unstandardised coefficients, of SC on fatigue (.20, 1(585) = 7.02 .p< .001), life

satisfaction (-.13, t(585) = -7.71 ,p< .001), psychological well-being (-.15,
t(585) = -8.38,p< .001), and subjective health status (-.20, 1(585) = -7.06, p<
.001) were all significant, confirming H l. The nearly medium effect sizes
(Cohen' s f) were .13..10, .09, .09, respectively.' The effect of SC on fatigue was

.12 for men (t(207) = 2.73, p = 0.003, r = .19) and .25 for women (t(377) = 6.71, p
sizes: results not shown in Figure 2). Thus,
all results support H 1 that SC is negatively associated with subjective well-being
and positively associated with fatigue.
In the second step, we tested H2 and H3 that SC has an effect on the two
mood variables after controlling for gender. The effects on MM (.16, t(585) =

<.001.r=.327)(also medium effect

5.43, p <.001, f = .048) and ML (-.17, t(585) = -7.61. p < .001, f =.092) were
significant, and of small and medium size, respectively. For women, the effects
(not shown in Figure 2) of SC on MM (.15, t(377) = 3.97, p < .001, r = .200) and
ML (-.20, t(377) = -6.71, p < .001, r = .348) were significant and of small and
medium size, respectively. For men, these effects (not shown in Figure 2) were
.19 (t(207) = 3.72, p < .001, r = .250) and -.13 (t(207) = -3.25, p < .001, r =
.221), respectively. and both were of medium size. The gender-specific effects of
SC on the mood variables were needed below for carrying out mediation analyses
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on fatigue for men and women separately. To conclude, these results also support
H2 and H3 that SC is positively related to MM and negatively related to ML.
In the third step we tested H4 and H5 that each mood variable has an
effect on each of the four criterion variables, after controlling for gender, SC, and
the remaining mood variable. Both hypotheses were confirmed. The separate

effect of MM on fatigue was .26 (t(583) = 6.82, p < .001, f = .079), on life
satisfaction -.11 (t(583) = -4.95, p < .001, f = .042), on psychological well-being
-.23 (t(583) = -11.22, p < .001, f = .213), and on subjective health status -.26
(t(583) = -7.05, p < .001, f = .086) (also, see Figure 2).

Fatigue

255

MM

...

<< .'

- 0-

-

-I

.-

%-

ilo

I.

Life

.163

.113 1.zool
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-

I.

-

258

-·231
--
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-

---

=C-----7
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267
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well-being
221
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-
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--

-

--

-

-

Health

096*

status

Note. SC = Self-concealment, MM = Mood Monitoring, and ML = Mood Labeling. All p-values
<.001, unless indicated otherwise.
*p < .05.

Figure 2. Estimated path model showing that the relation between selfconcealment and subjective well-being is mediated by mood monitoring and
mood labeling.
The separate effect of ML on fatigue was - .27 («583) = -5.35, p < .001,

f = .049), on life satisfaction .10 (t(583) = 3.51, p < .001, f = .021), on

psychological well-being .22 (t(583) = 8.02, p < .001, f = .109), and on subjective
health status .10 (t(583) = 1.97, p = .025, f = .007) (also, see Figure 2). Except for
a small effect size for ML on subjective health status, and for a medium to large
effect size for MM on psychological well-being, the effect sizes were small to
medium. Note that the effect sizes of MM on each criterion variable were larger
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than the corresponding effect sizes of ML. Finally, for women the effects of MM

and ML on fatigue were .34 (t(375) = 7.31, p < .001, f = .142) and -.32 0(375) =

-5.05, p < .001, f = .069), respectively, and for men the corresponding effects
were .12 (1(205) = 1.95, p = .026, f = .019) and -.16 (t(205) = -2.08, p = .019,/
= .021), respectively.
To summarize, H 1 to H5 were confirmed; SC was negatively associated

with subjective well-being (H l), SC was associated with the mood awareness
variables (H2 and H3), and the mood awareness variables were associated with
subjective well-being (H4 and H5) after controlling for SC. Since all three first
steps of the mediation analysis were successfully taken, we carried out the last
step and tested H6 and H7 that the effect of SC on well-being was at least partly
mediated by the mood awareness variables. Both hypotheses were confirmed by
the results of the Sobel tests (Table 3). The second and fourth columns of Table 3
present the proportions of the total effect of SC that was mediated by each of the
mood variables. These proportions were obtained by dividing the indirect effect
of SC (product of numbers on arrows from SC to MM and ML, and from MM and
ML to the criterion variable in Figure 2) by the total effect of SC (number
between parentheses from SC to criterion variable). The sum of these proportions
is equal to the total mediated effect, which equals the direct effect (number on
arrow of SC to criterion variable) divided by the total effect of SC (number
between parentheses on this same arrow).

Table 3
Results of Sobel Tests and Proportions of Total Effects SC on Criterion Variables
Mediated by Mood Variables
Effect

Life satisfaction
Psychological well-being
Health status
Fatigue
Fatigue men
Fatigue women

Sobel z (p) for
labeling
-3.18 ***

-5.54***
-1.92*
4.38***
1.72*

4.13***
*p <.05. **p <.01. ***p <.001.

Proportion
mediated by
labeling

Sobel z (p) for

monitoring

Proportion
mediated by
monitoring

0.14

-3.66***

0.14

0.26

-4.89***

0.25

0.08
0.23
0.18

-4.66***
4.27***

0.22

1.72*

0.17

0.26

3.48***

0.20

0.21

The proportion of the total effect of SC that was explained by the mood
variables was lowest for life satisfaction (0.28) and highest for psychological
well-being (0.51). Both mood variables mediated the effect of SC to a similar
extent, except for subjective health status. However, SC had a lower effect on
MM than on ML, but MM had a larger effect on the criterion variables than ML,
resulting in an approximately equal product or mediated effect on fatigue, life
satisfaction, and psychological well-being. Finally, we note that the effects of SC
were partly mediated, since the direct effect of SC on the criterion variables after
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controlling for the mood variables was still significant. These direct effects were
.11 on fatigue (t(583) = 3.89, p < .001, f = 0.03), -.09 on life satisfaction (t(583)
= -5.29, p < .001, f = .05), -.07 on psychological well-being (t(583) = -4.56, p <
.001, f =.04), and -.14 on subjective health status (t(583) = 4.78, p < .001, f =
.04). For women, the direct effect of SC on fatigue was .13 (t(375) = 3.63, p <
001, f = 0.04), and for men it was .08 (t(205) = 1.68, p = .047, f = 0.01). Note
that all direct effect sizes were small after controlling for the mood variables and
gender.

Discussion

The first aim of this paper was to replicate earlier findings that SC is
negatively related to subjective well-being. These findings indeed were replicated.
For both men and women we consistently found significant moderate negative
correlations between SC and life satisfaction, psychological well-being, and
subjective health status and significant moderate positive correlations with
fatigue.
The second aim of this paper was to empirically examine the relation
between SC and MM, and between SC and ML. This relationship was not
investigated previously. As hypothesized, a significant positive correlation
between SC and MM was found. This Suggests that secretive persons are more
likely to scrutinize their mood states, which are predominantly negatively
valenced due to the negative content of the self-concealed information. One
possible explanation for this finding is that SC induces the use of an inwarddirected coping strategy rather than an outward-directed coping strategy such as
asking a confidant advice on one's own mood state. This explanation is consistent
with previous research. Cepeda-Benito and Short (1998) found SC to be
negatively associated with attitudes toward counseling and the tendency to seek
counseling. Further, Kelly and Achter (1995) found that self-concealers have
negative attitudes toward counseling when it was emphasized that the client had
to disclose personal information during counseling.
Keeping the distressing self-concealed information to oneself may lead to
ruminative behaviours (Evans et al., 1999; Nolen-Hoeksema, 1991) and to
repeatedly experiencing the accompanying mood states. To avoid attracting the
attention and unwanted help of supporting others (which would imply the need of
disclosure of the information), both the distressing information and the
accompanying mood states must be suppressed (Lane & Wegner, 1995).
However, suppressing this information and these mood states causes them to
become easily accessible and even more present in the awareness of the
individual. Consequently, as predicted by Wegner's ironic cognitive processes
(1992, 1994), the self-concealer may become immersed in these mood states. This
Suggests that, although Lane and Wegner's ( 1995) preoccupation model of
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secrecy primarily relates to secrecy rather than to SC, our results encourage the
further investigation of the extent to which the model may also hold for SC.
Also consistent with our hypothesis, we found a negative association
between SC and ML. Thus, the more secretive a person, the less well (s)he is able
to adequately label his or her mood states. This may be due to SC preventing the
development of adaptive coping skills such as learning from feedback from others
(Kawamura & Frost, 2004). Due to the absence of such coping skills, a selfconcealer has limited access to social support because (s)he may find the price of
social support, which implies disclosure of distressing personal information, too
high to pay (Cepeda-Benito & Short, 1998). Absence of social support results in
fewer opportunities to develop a better understanding of one' s mood states.
Giuliano (1995) showed that low levels of ML are associated with fewer reported
positive thoughts after a negative mood induction and more negative thoughts
after a positive mood induction. Hence, self-concealers run the risk of
experiencing more negative thoughts and fewer positive thoughts. This may be
reinforced by the frequent occurrence of environmental stimuli that remind the
self-concealer of the self-concealed information. Finally, lower levels of ML
prevent one to counter negative moods with controlled and strategic repair efforts
(Giuliano, 1995), rendering it more difficult for the self-concealer to change the

negative mood.
It thus appears as if SC predicts double trouble: Negatively valenced
mood states receive increased and continuous levels of attention, but a better
understanding of the nature and cause of these mood states is not attained. The
results are a limited deployment of adequate emotion regulatory processes
(Cepeda-Benito & Short, 1998), and a longer duration of the negative mood state

(Nolen-Hoeksema, 2000).
Interestingly, whereas men scored significantly higher on SC than
women, women scored significantly higher on MM than men, yet there was no
significant difference on ML. This corroborates earlier findings suggesting that
women are more vigilant about their affective states than men (Thomsen,
Mehlsen, Viidik, Sommerlund, & Zachariae, 2005), but that they are not
necessarily more successful than men labeling these affective states.
The final aim of this paper was to investigate whether the relation
between SC and subjective well-being was mediated by MM and/or ML. Both
variables indeed partly mediated the relation between SC and the health
outcomes; from 28% to 51% of the total relation was mediated by MM and ML
together. This finding is an important step in understanding how SC is negatively
related to subjective well-being, and emphasizes the influence of emotion
regulatory processes on this relation. The findings suggest that secretive persons
may report lower subjective well-being because they focus on their negative
mood states without being able to regulate them and change them into more
positive moods. These findings are consistent with the finding that negative mood
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states and ruminative response styles are negatively related to subjective well-

being (e.g. Diener, Suh, Lucas, & Smith. 1999; Nolen-Hoeksema, 2000).
Important in this maladaptive emotion regulation of self-concealers appears to be
the lack of (seeking) social support. Social support has repeatedly been shown to
promote subjective well-being by influencing emotions, cognitions and behaviors
(Cohen, Gottlieb, & Underwood, 2000; Gallagher & Vella-Brodrick, 2008). Lack
of social support for self-concealers thus may be an important element in the
negative relation between self-concealment, mood regulation and subjective wellbeing.
The findings of our study emphasize the importance of mood states in the
relation between SC and subjective well-being, and demonstrate that SC is not
only associated with adverse processes at a cognitive level (Evans et al., 1999,
King et al., 1992; Swinkels et al., 1996), but also at the level of emotions.
Therefore, theories that aim at explaining the relation between SC and subjective
well-being should take the tendency to direct attention towards one' s moods states
into account, and not just the salience of the secret thoughts, ruminative coping
styles or more proximal concepts such as the tendency to avoid seeking social
support.

One could argue that a third variable, most notably a higher order
personality construct such as Neuroticism (N), may explain the relation between
SC and subjective well-being. However, Wismeijer and van Assen (2008) report
empirical evidence that N does not explain the association between SC and
subjective well-being. In two student samples, they found a weak positive
association between SC and N, and a negative association between N and
indicators of subjective well-being. However, when N (and also Extraversion, the
second most important predictor of subjective well-being; Diener, 2000; but see
also Vittersp, 2001) was added to the regression model in which SC predicted
subjective well-being, the regression coefficient of SC decreased only little
leaving SC to be a significant predictor. This result indicated that N and E
explained only a small part of the association between SC and subjective wellbeing. We conclude that SC is an independent predictor of subjective well-being.
This conclusion merits the attention of researchers who study how inhibition of
expression may affect subjective well-being.
SC is an important construct for clinical practice. Patients experiencing
negative thoughts about themselves abound in clinical practice, and are liable to
conceal these thoughts from others, even from the therapist. Indeed, several
studies estimate that between 46% and 65% of long-term psychotherapy clients
deliberately left topics undisclosed in therapy (Hill, Thompson, Cogar. &
Denman, 1993; Kelly, 1998). Further, Kelly and Achter (1995) suggest that
subjects high on SC have a more negative attitude toward counseling because
they fear that counseling requires them to disclose personal information. Kelly
(1998) and Kelly and Yip (2006) found that when individuals keep a major secret,
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this may have a positive impact on their subjective well-being, which supports a
self-presentational view on secret keeping in counseling. This suggests that
therapists should not assume that the disclosure of major secrets by the client, and
perhaps also encouraging the self-concealer to self-disclose, invariably leads to
positive therapeutic outcomes. Instead, it may be beneficial that therapy adressess
the self-concealing client's mood regulation and coping style. For example, the
self-concealer may be educated how his or her secretiveness may provoke
ruminative thoughts, prolong negative moods, and how being secretive makes it
difficult to change these negative moods.
This study has three limitations. First, the relatively homogeneous sample
of university students does not allow for generalization to the general population.
However, since self-concealment is thought to be a stable and enduring trait, its
effects can be expected to be long-term and cumulative (Larson & Chastain,
1990). Therefore, it is likely that the use of a young sample has attenuated rather
than inflated the associations. Second, the correlational design of this study does
not allow distinguishing cause and effect. Therefore, the results do not allow the
definitive conclusion that SC causes psychological and physical discomfort, and
one should also investigate the inverse relation and the influence of third
variables. However, as SC is a personality trait and hence present since birth, it is
unlikely that physical symptoms cause SC. Third, the use of self-reported
measures of subjective well-being may have introduced response bias to our data,
in particular due to gender differences (Sigmon et al., 2005).
To conclude, the results show that SC is associated with maladaptive
mood regulation, that is characterized by scrutinizing one's negative moods
without being able to label these moods and adequately act upon them. This
inability has a negative effect on subjective well-being. Avoiding seeking social
support may play an important role in the causing the maladaptive mood
regulation. Future research may focus on characteristics of the self-concealer's
social network to examine the role social processes play in the relation between
SC and subjective well-being. Further, research may more specifically assess
thought suppression in combination with SC. Finally, longitudinal studies may
establish the predictive value of SC with respect to health problems, focussing on
possible underlying physiological mechanisms that may mediate between SC and
these health problems.

f

Footnote

'Values of Cohen' s
equal to .01, .15. .35 are interpreted as small,
medium, large effects, respectively (Cohen, 1988). Cohen'sf is considered as the
appropriate measure of effect size in hierarchical regression analysis. In
hierarchical regression analysis one assesses the effect of a variable controlled for
other independent variables.

Chapter 7
A 5-Year Longitudinal Study of the Relation between Secrecy
and Subjective Well-Being: The Differential Roles of Process and
Trait*

ABSTRACT
Secrecy has long been thought to have negative effects on subjective well-being.
However, some studies have challenged this view and found a positive relation
between keeping a major secret and subjective well-being when the stable
tendency to self-conceal was controlled for. The aim of this paper was to replicate
this finding using a 5-year longitudinal prospective study, including
1,011
subjects that were assessed at four different points in time. We indeed replicated
this finding and conclude that secrecy has a positive influence on subjective wellbeing when controlling for self-concealment. Further, self-concealment was found
to be negatively associated with subjective well-being over time. Finally, we
found that keeping a major secret inconsistently mediated the relation between
self-concealment and subjective well-being. We discuss implications for clinical
practice and future research.

' Wismeijer, A. A. J., van Assen, M. A. L. M., Sijtsma, K., & Vingerhoets, A. J. J. M.

(2008). A 5-year longitudinal study of the relation betiveen secrecy and subjective wet/being: the differential roles of process and trait. Manuscript submitted for publication.
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The relation between secrecy and well-being has long been thought to be a
detrimental one (Ellenberger, 1965). Both psychologists and laypersons believe
that keeping secrets negatively affects bodily and cognitive processes, which may
eventually lead to physical and mental illness (Finkenauer & Rimd, 1998; Freud,
1958/1913; Kelly & Yip, 2006; Lane & Wegner, 1995; Pennebaker, 1989).
Indeed there is evidence showing that secrecy is negatively associated with
subjective well-being (SWB) and health (SWB; see Kelly & Yip, 2006, for an
overview). For example, Cole, Kemeny, Taylor, Visscher, and Fahey (1996)
demonstrated that seropositive gay men who concealed their homosexual status to
a higher degree than other seropositive gay men experienced a more rapid disease
progression over a 9-year period. In particular. they developed a critically low
EDT lymphocyte level at an earlier stage, were earlier diagnosed with AIDS, and
died earlier.
The best-known personality trait that determines whether one chooses to
keep secrets is self-concealment (SC), introduced by Larson and Chastain (1990).
SC refers to the stable tendency to conceal information from others as opposed to
secrecy as a function of situational determinants. It is defined as the
"predisposition to actively conceal from others personal information that one
perceives as distressing or negative" (Larson & Chastain, 1990, p. 440). Selfconcealed personal information is a subset of private personal information,
consciously accessible to the individual and actively kept from the awareness of
others. It is negative in valence and, if disclosed at all, confided to only a small
number of persons because of its highly intimate content (Larson & Chastain,

1990). One can keep secrets without having high scores on SC, but it is unlikely
to score high on SC without keeping secrets. That is, those with high scores on SC
are propelled to keep secrets in most if not all domains of their lives. SC is
associated with a host of maladaptive factors such as reluctance to seek social
support, and experiencing little satisfaction with received social support (CepedaBenito & Short, 1998: Kelly & Achter, 1995; Wallace & Constantine, 2005). In
addition, there is evidence showing that SC is positively related with anxiety (e.g.,
Pennebaker, Colder, & Sharp, 1990), depression (Kelly & Achter, 1995), and
physical complaints, even after controlling for traumatic events and selfdisclosure (Larson & Chastain, 1990; Pennebaker et al., 1990). Hence, both
secrecy and SC appear to be negatively associated with SWB.
However, Kelly (1998; 2002) and Kelly and Yip (2006) argue that it is
essential to distinguish keeping a major secret (KMS) and SC. Or, more precisely,
between having a secret (secrecy as an act) and being a secretive person (secrecy
as trait). One is a self-concealer, who tends to have many secrets by constitution,
whereas one ,nay keep secrets due to situational forces without necessarily being
a secretive person.

The objective of the present study is to examine the associations between
SC and, in particular, KMS and SWB. Determining the relation between KMS
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and SWB is relevant for several reasons. First, this relation may validate or
discard the claim of folk psychology that keeping secrets is detrimental for one's
well-being. Second, although not everybody is a self-concealer, almost everybody
has secrets. Third, there is an ongoing debate on the importance of client and
therapist disclosure in therapy for therapy progress and outcome. Research has
shown that it is difficult sharing one's secret with somebody else, even in a
protected environment such as the clinician's office; between 40% and 65% of
therapy clients deliberately left information undisclosed in therapy (Hill,
Thompson, Cogar, & Denman, 1993; Kelly, 1998). Should lack of disclosure be
considered an undesirable situation, or may it represent healthy adjustment, which
is beneficial to the client?
This distinction between SC and KMS has been shown empirically to be
relevant for the prediction of SWB. In a study among therapy outpatients, Kelly
(1998) did not find a significant correlation between KMS and a measure of SWB
(the Global Severity Index of the Brief Symptom Inventory (BSI; Derogatis,
1993)), but she found a negative correlation between SC and SWB. When
controlling for SC and social desirability, however, KMS was positively
associated with SWB. Even when baseline SWB was accounted for, KMS had a
positive relation with SWB measured later in time, and SC had a negative relation
with SWB. In a more recent study using undergraduates, Kelly and Yip (2006)
found similar results. Again, they did not find a correlation between KMS and
SWB, while SC correlated negatively with SWB. However, when SC was
accounted for, KMS had a positive relation with SWB measured nine weeks later.
whereas SC had a negative relation with SWB measured nine weeks later. In
contrast to Kelly' s 1998 study, SC and KMS did not predict SWB nine weeks
later when also initial symptomatology was accounted for. To summarize, the
results of these two studies suggest that, when controlling for SC, KMS is
positively associated with SWB. In this paper, we focus on the Kelly and Yip
(2006) study rather than the Kelly (1998) study, because the Kelly ( 1998) study
was conducted in a non-clinical sample.
Kelly (1998) explained her finding that keeping a secret may positively
predict SWB using self-presentational theory. Self-presentational theory states
that people construct social desirable images of themselves (Kelly, 2000,
Schlenker & Weigold, 1992). Kelly pointed out that keeping secrets may facilitate
the construction of more desirable identity images, thus allowing the secretkeeper to see him/herself in a favorable light. The result may be an improved
SWB. An alternative but not mutually exclusive explanation is that secrets serve a
socio-protective function by reducing or preventing negative feedback, social
disapproval, and stigmatization from others (Bok, 1989; Kelly, 2002, Kelly &
McKillop, 1996; Larson & Chastain, 1990; Wegner & Gold, 1995; Wegner &
Lane, 1995). Indeed, Cole, Kemeny, and Taylor (1997) found that secrecy may
even protect against negative health effects. They demonstrated that rejection-
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sensitive gay men who concealed their homosexuality did not experience a
significant decrease in objective health status, while rejection-sensitive gay men
who reported being out of the closet did.
Figure 1 depicts the model proposed by Kelly (1998; 2002) and Kelly and
Yip (2006) according to which KMS may have a positive effect on one's SWB
after controlling for SC. The model implies that KMS mediates the relation
between SC and SWB in a way that the sign of the direct effect of SC on SWB
(negative) is opposite to the sign of the indirect effect on SWB via KMS
(positive). This kind of mediation is called inconsistent mediation (MacKinnon,
Fairchild, & Fritz, 2007). In this case it implies that the effect of SC on SWB
increases after controlling for KMS. The model is silent with respect to the
overall association between KMS and SWB. The sign of the overall association
depends on the size of the positive direct effect of KMS on SWB compared to the
size of the negative spurious effect resulting from the effects of SC on KMS and
SWB. Consistent with most empirical findings on the relation between secrecy
and SWB (e.g., Bouman, 2003; Cole et al, 1996; Lane & Wegner, 1995; Larson &
Chastain, 1990), we hypothesize that the overall association or correlation
between KMS and SWB is negative.

KMS

SC
-

V

SWB
Note. SC = Self-concealment, KMS = Keeping major Secret. SWB = Subjective Well-being.

Figure
KMS.

1.

Inconsistent mediation model of the relation between SC and SWB by

The positive association between KMS and SWB is opposite to the
predictions derived from the preoccupation model of secrecy (Lane & Wegner,
1995). This model postulates that the act of keeping secrets initiates intentional
thought suppression to prevent a slip-of-the-tongue or actions that might reveal
the secret. In his well-known white-bear paradigm studies, Wegner (1992, 1994)
demonstrated that intentional thought suppression leads to the paradoxical
consequence of an increase, rather than a decrease, of the frequency of intrusive
thoughts about the suppressed information or secret, which, in their turn, also
must be suppressed. This vicious circle might cause an obsessive preoccupation
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with the hidden information, which may eventually result in psychopathology
(Lane & Wegner, 1995). Hence, according to the preoccupation model, KMS
negatively affects SB after controlling for SC, which means that the sign of the
arrow from KMS to SWB is negative.
Moreover, the Kelly and Yip (2006) study has several limitations, which
may undermine their conclusion that KMS positively affects SWB. The first and
most important limitation is that the design of their study may not have allowed
the valid assessment of KMS. This may be explained as follows. Kelly and Yip
(2006) defined KMS as keeping a secret that "you have told very few people or
no one". Literally, they gave their respondents the following instructions: "People
sometimes keep major secrets or hide very personal information from others.
Please take a minute to think of any major secret you may be keeping that
involves you directly and personally. Think of a secret that you have told very
few people or no one" (Kelly & Yip, 2006: p. 1359). These instructions, however,
do not explicitly explain when a secret should be considered to be a niajor secret.
Three findings (Kelly & Yip, 2006) suggest that participants reported having a
secret but not necessarily a major secret. First, a surprisingly large 71% of their
undergraduate sample reported keeping a major secret. Second, these major
secrets had only a modest average distress rating of 5.69 (SD=2,64) on a scale
running from 1 ('not at all') to 9 ('extremely'). Third, nine weeks later 13 out of
the 99 participants could not remember whether they had reported keeping a
major secret at the beginning of the study. These findings are difficult to reconcile
with having a major secret. One may argue that if Kelly and Yip (2006) studied
secrets that were perceived by the secret-keepers as particularly distressing,
instead of a positive association KMS might have had a negative association with
SWB.
The second problem related to the assessment of KMS is that Kelly and
Yip (2006) measured KMS by means of only one item. One-item measurements
of constructs contain more measurement error than multi-item measurements.
Statistical techniques, such as structural equation modeling (SEM), allow for
controlling effects of measurement error. Kelly and Yip (2006) used regression
analysis but did not report having controlled for measurement error. Without such
control, results may have been biased.
The third problem is that Kelly and Yip (2006) assessed SWB in two data
collection waves separated by only nine weeks. Hence, it is plausible that there
was not enough time for the secret, major or not, to act upon the participant. In
addition, the used sample size was small (86 subjects), and consisted of a
homogenous group of undergraduate students. Their results can only be
generalized to the general population after their findings have been replicated in a
large sample, which is representative of the general population.
The aim of this study is replicating the Kelly and Yip (2006) study, also
addressing their limitations. More specifically, we used a sample consisting of
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over 1,000 respondents drawn from a group representative of the Dutch
population. In addition, we assessed SWB in four separate waves (denoted by TlT4) over a 5-year period. This allowed us to study the long-term effects of KMS
on SWB and the development of SWB over time. Further, we used three different
measures of SWB, which are health status (HS), life satisfaction (LS), and
psychological well-being (PW). Finally, we used SEM to control for
measurement error, and a first-order autoregressive cross-lagged latent variable
model to test for the effects on SWB over time. More specifically, we verified the
following alternative hypotheses:
H l:

H2:
H3:

H4:

H5:
H6:

H7:

four waves (T 1 -T4)
KMS is negatively associated with SWB at all four waves (Tl -T4);
SC is negatively associated with SWB at all four waves (T 1 -T4), after
SC is negatively associated with SWB at all

controlling for KMS;
KMS is positively associated with SWB at all four waves (T 1 -T4), after
controlling for SC;
the association between SC and SWB is mediated by KMS at all four
waves (Tl -T4);
SC is not associated with SWB at all four waves (T 1 -T4), after controlling
for KMS and previous SWB:
KMS is not associated with SWB at all four waves (T 1 -T4), after
controlling for SC and previous SWB.

Method
Participants

The participants in the present study were sampled from the Tilburg
University CentERpanel in the Netherlands. CentERpanel is a large panel of
households, which complete questionnaires at home every week through the
Internet. At the time of data collection, this panel consisted of 1,893 participants
and was representative of the Dutch population with respect to gender, age,
educational level, religion, residence, household composition, and household size.
This complete panel consisted of 1128 men (60%) and 765 women (40%). The
average age of men was 46 years (SD = 15.4), and of women 42 years (SD =
14.7). The sample used for this study consisted of the members that completed the
questionnaire at the start of the study in January 2001. This sample consisted of
1,011 subjects (53.41%), of which 578 were males (57.2%) and 433 females
(42.8%). The average age of men (M = 49.9, SD = 14.4) was higher than of
women (M =45.1, SD= 13.7. t -5.43. df= 1009, p < .001). Age ranged from 16

to 85 years.

SELF-CONCEALMENT AND KEEPING MAJOR SECRETS

115

Procedure
Every week the panel members voluntarily complete a questionnaire on
the Internet from their home. Each year, the respondents complete about fifty
questionnaires. Members only obtain financial compensation for the costs of
using Internet to complete the questionnaire. A household without Internet access
is supplied with a set-top box with which questionnaires can be completed using a
television screen as a monitor. After having completed the questionnaire the
respondents have the option to close the questionnaire, or to modify it at a later
time. They also have the option to stop the completion temporarily and to
continue at a later time. The respondents are guaranteed anonymity.
The questionnaires relevant to the present study were completed in four
waves; January 2001 (T 1 ), February 2002 (T2), September 2004 (T3), and May
2006 (T4). The panel members received the questionnaire on a Friday and were
asked to complete it within four days. After three days a reminder was sent'. At
Tl, 1,011 respondents completed the questionnaire, 876 respondents completed
the questionnaire at T2, 570 at T3, and 677 at T4. In total 355 respondents
completed the questionnaire at all four waves. Hence, missing data was a
considerable problem.
The questionnaires relevant to this study were embedded in a larger
questionnaire that consisted of two parts. The first part was a health monitor
consisting of 28 questions that assessed various aspects of health such as
subjective well-being, medical consumption and counseling behaviour. This part
included the instrument assessing HS, LS, and PW, and it was measured at each
wave. The second part contained at each wave different itemsets of varying
length, and included the instrument measuring SC and KMS. Due to
organizational restraints, SC and KMS were only measured at T l.
Measures

Self-concealment and Keeping a Major Secret. SC was assessed using the
Self-Concealment Scale (SCS; Larson & Chastain, 1990; translated into Dutch by
Finkenauer, Engels, & Meeus, 2002). The SCS measures the tendency to keep
negatively valenced private and intimate information secret, and consists of ten
items that are rated on 5-point adjectival scales (lowest score 1 means 'does not
apply to me', intermediate score 3 means 'moderately applies to me', highest
score 5 means 'completely applies to me'). An item example is "I have a secret
that is so private I would lie if anybody asked me about it." All items are
positively worded with respect to the construct of interest, so that higher ratings
indicate higher SC. The SCS has been reported to have good test-retest reliability
over a 4-week period (Larson & Chastain, 1990). Cronbach' s a for the 10-item
SCS in our study equalled .86.
KMS was assessed by means of one of the items of the SCS. This was
item 1: "I have an important secret that I haven't shared with anyone", and
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resembles the measure used by Kelly and Yip (2006). The remaining nine items
of the original SCS were used to assess SC. Cronbach's a for the remaining 9items was .85, and all corrected item-total correlations of this scale were .45 or

larger.

Subjective Well-Being. SWB was measured using the Well-being and
Perceived Health State (WPHS) questionnaire (Reimus, Vingerhoets, Soons, &
Korstanje, 2007). The WPHS assesses a respondent's perception of his or her HS,
LS, and PW during the past six months. The WPHS consists of 18 items, of which
twelve items are negatively worded with respect to the construct of interest. After
recoding the negatively worded items, higher ratings indicate better HS, LS, and

PW.
Health Status. HS refers to the ability to perform physical, social and professional
activities that are normative for healthy individuals. The scale includes items from
the Rand General Health Perception Questionnaire (GHPQ; Brook et al., 1979)
and consists of eight items, five questions and three statements. All eight items
were negatively worded. Three distinct 5-point Likert formats were used: (1) 'not
at all' - (3) 'a little' - (5) 'very much', (1) 'not true at all' - (3) 'I don't know' - (5)
'completely true'. and (1) 'never' - (3) 'sometimes' - (5) 'always'. An example
item is 'I feel ill lately'. Cronbach's a for HS equaled .89 at T 1, and .90 at T2
through T4. The lowest corrected item-total correlation for one item across all
four waves was .52.
L(fe Satisfaction. LS refers to respondents' evaluation of their lives in relation to
their goals, expectancies, norms, and interests. The contents of LS is broad,
incorporating the respondent' s physical health, psychological state, and the social
and physical environment of the respondent. The scale includes items from the
WHOQOL-100 (WHOQOL Group, 1993) and consists of five questions, all of
them positively worded. Two 5-point Likert scale formats were used: (1) 'not so
satisfied' - (3) 'rather satisfied' - (5) 'very satisfied', and (1) 'not at all' - (3) 'a
little' - (5) 'very much'. An example item is ' Do you find your life meaningful?'.
Cronbach's a equaled .79 at the first two waves, .81 at T3, and .82 at T4. The
lowest corrected item-total correlation was .47 across all four waves.
Psychological Well-Being. PW assesses the respondents' levels of depression,
negative affectivity and anxiety. It includes items from the CES-D (Radloff,
1977), and consists of five statements, four of which were negatively worded. A
five-point Likert scale was used, scores ranging from 1-5, meaning 1 ('never'), 3
('sometimes'), and 5 ('all the time'). An example item is "The past month I felt
gloomy and down'. Cronbach's a at Tl was .82, at T2.86 at T3.86, and .at T4
.87. The lowest corrected item-total correlation across all four waves was .49.
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Statistical analysis
Descriptive statistics and test results for gender differences are reported in
preliminary
analyses section. We used SEM of the covariance matrix by
the
means of the direct maximum likelihood (ML) estimation procedure of AMOS
7.0 (Arbuckle, 1996). The direct ML method effectively deals with missing cases,
and is superior to traditional methods like listwise deletion, pairwise deletion, and
(single) imputation (e.g., Bollen & Curran, 2006). The direct ML method uses all
data for the estimation of the parameters.
The SEM analyses were conducted in two steps. Anderson and Gerbing
(1988) suggested that in the first step the measurement model has to be specified
correctly, such that in the second step the causal relations in the structural model
can be tested correctly. We specified the measurement model and assessed its fit
in the first step; this is described in the measurement model subsection. In this
step, the latent variables corresponding to the constructs were allowed to correlate
freely. Since common fit measures, such as RMSEA, GFI, CFI, and TLI, cannot
be computed in the presence of missing data, we assessed and optimized the fit of
the measurement model using only the data collected at T l. After having
optimized the measurement model for the first wave, the model was then
extended to include all four waves. In the second step of our SEM analyses, the
structural model specifying the causal relations was estimated; this is described in
the structural model subsection. Gender was included in the structural model and
its effect on SC, KMS and SWB were tested. The structural model was used to
test our seven hypotheses; this is described in the testing hypotheses subsection.
The mediation analyses were done using the methodology of Baron and Kenny
(1986), and using Sobel tests (Sobel, 1982).

Results
Preliminary analyses
The frequency distribution of keeping a major secret was 63.8%, 12.7%,
10.6%, 7.1%, and 5.8% for scores 1 through 5, respectively. Using a cut-off score
of 4 (representing 'strongly applies to me'), 12.9% reported having a major secret
at T l. Table 1 shows the means and standard deviations of the variables used in
this study, for the total group and for men and women separately. With the
exception of SC for which the total score was based on nine SCS items (one may
recall the tenth item was used to measure KMS), for each variable the total score
is based on the items belonging to the corresponding scale. Men scored higher
than women on HS and PW at all four waves. Effect sizes were small; the
maximum Cohen's d equalled .36 for HS at the second wave, which is equal to a
small to medium effect size (Cohen, 1988).
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Table 1.
Item Descriptives for Total Sample and Men and Women Separately, and Results
of Two-tailed t-Tests Comparing Scores of Men and Women
Variable '
Total sample 2
Men 3
Women 4
**I

Age

9-item SCS
1-item KMS
***
HSi

47.86 (14.28)
16.01 (6.26)

1.79 (1.23)

49.94 (14.36)

45.08 (13.69)

15.91 (6.18)

16.13 (6.37)
1.79 (1.22)
31.54 (5.93)
31.44 (6.35)
32.57 (5.89)
31.89 (6.06)

1.78(1.23)
33.31 (5.30)
33.54 (5.16)
33.81 (5.27)
33.52 (5.79)

HS4

32.55
32.63
33.44
32.82

LSI

18.08 (3.11)
18.44 (3.07)

18.04(3.17)
18.38 (3.06)

18.14 (3.03)

LS1
LSA
LS4

18.17 (3.30)

18.13 (3.39)

18.28 (3.07)

HS."'
**
HS3

**I

pwi
2

pw,

***
...
*.

.*

J 44

(5.65)
(5.79)
(5.49)
(5.96)

18.51 (3.09)

18.16 (3.34)

17.97 (3.36)

18.41 (3.30)

20.74 (3.08)
20.90 (3.27)

21.14 (3.03)

20.19 (3.07)

21.31(3.15)
21.36 (3.20)

20.36 (3.36)

21.25 (3.26)

20.48 (3.42)

21.08 (3.19)
20.92 (3.34)

20.44 (3.07)

1

Significant results of two-tailed Student's t tests for mean difference between men and
Note.
women are indicated using asterisks (first column). 2 Total sample sizes equalled 1.011,876, 570.
3
and 677 respondents for the four waves. respectively. Total number of men equalled 578,499,400,
and 387 for the four waves, respectively. 4 Total number of women equalled 433,377.170. and 290
for the four waves, respectively.

**p <.01.

***

p < .001

Table 2 (upper right half) reports the correlations between the scale
Scores. The correlation between KMS and SC was .60, which corresponds to a
large effect size (Cohen, 1988). The correlations of SC with all SWB measures
ranged from -.23 to -.40, which on average corresponds to a medium effect size.
KMS correlated negatively with the SWB variables at Tl and T2, with
correlations ranging from -.09 to -.19, which corresponds to a small effect size.
With the exception of a negative association between KMS and HS at T3, KMS
did not correlate with the SWB variables at T3 and T4. All SWB variables
correlated positively over time. HS at T 1 correlated approximately .68 with HS at
T2, T3, and T4. For LS, the waves correlated approximately .77, and for PW the
waves correlated approximately .67. Correlations over time between the three
SWB variables ranged from .28 (r(HS 1,LS4)) to .58 (r(HSJ, PW3) and
r(LS3,PW3)).

Table 2.
Correlations Between the Variables
HS2
SC
KMS
HSt
***
**I
***
SC

-.28

.60

KMS

***

***

-.12

.75

HS2
HS3
HS4
LS
LS2
LS3
LS4
1

PW 1

PW2
PW3
PW4

-.14
-*

-.06

-.31

-.12

-.16
-.12'

-.31

-.44

**I

-.21

-.16

***
38'-

.44

.39

-*
.63

.51

***

***

-.37

.52

-.18

-.42

***

.45
.62

.44

.69

.47

.53

.74

.73
***

.60

***

.72
***

***

***

.60

***

.64

***

.79

.77

.58
***

**.

.57

***

**I

***

**I

.5()

.72"'

.64

.46

.60

***

***

.53

.41

...

.46

.58
-*

**I

***

**I

.42

***

***

***

.42

.57

***

.37

.52***
***

.53

.36

***

.57
***

.50

.51

***

***

***

***

***

.49

.83

***

***

.44

.74

***

.46

.45

.40

***

***

***

.59

.53

.53-'

***

.43

***

-I

***

.99

.52

***

.41

.36

***

.58

.51

At

.65
***

.51

***

***

***

***

***

***

***

.45

.79

.90

.46-' .62

***

.38
***

**I

***

.65

.41

.54

.39

.58

02

***
-I

***

-*

-I

04

.43-' .49

***

.49

.41
***

1.02

.80

.45

PW4**I
-.35

.*.
-.19

***

***

***

***

.55

.34

.43

***

...

***

***

***

***

-I

***

***

.40

.35

.94

.37
***

.52

.63
**I

***

.32-' .90 -'85
***

.28

.34

***

***

***

***

PW3
-.40-'

***

-.36
***

.74

.38

.38
-I

***

.45
**I

-.17

.38***

30

***

*¥*

.50

-.03

***

***

.47

.35

.63

-.21
***

.40
***

***

***

**I

-.41

.30

***

.02

***

.37

.31

***

***

**I

-.09"

...

.35***

.46

.36

***

-.39

...

.35

PW2

**I

-.26

.31

.33

**I

***

***

-I

.70

.67

.43

.35

***

-.36

**I

**I

***

-.33

***

**I

***

.36

.38

**

.33

.70

.63

PWl

LS4

LS3
***

**I

***

-*

***

-.15-*

.63

.73

.62

-.10

***

***

-I

***

.68
.73

.68

LS2
-.26

**I

...
-I

..*

***

-.36

-.03

.65

**I

-.21

-.11"

1

***

-I

I.

-.09

-.23

:13"*
.66

**I

***

-.25

HS4
LS
-*
-.25-' -.30

HS3

***

-.13

-.31

-.26

-I

***

HSt

-.23

.66

.75

Note.The upper right half contains the correlations between the observed variables, calculated using pairwise deletion.
The lower left half contains the correlations between the latent variables as estimated in the measurement model.
*p <.05.**p <.01.***p <.001.
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Measurement model
First, we optimized the measurement of each scale individually using the
data of T 1. Specifically, after having assessed the fit of a 1-factor model for each
scale, we added covariances between errors of items from a scale if the
modification indices indicated that this would increase the fit substantially.
Because the RMSEA is one of the most informative criteria on the fit of a
factor model (Byrne, 2001, p. 84), we report for each scale both the fit without
and with added covariances, using the %2 goodness-of-fit statistic and the RMSEA
as measures of fit. %2 is the most commonly reported measure of fit, and tests for
the difference between the actual and the implied covariance matrix. A large and
significant %2 indicates that the model and the data are not consistent with each
other (Keith, 2006). RMSEA is interpreted as follows: smaller than .05 indicates
good fit, ranging from .05 to .08 reasonable fit, 08 to .10 mediocre fit, and larger
than .10 indicates poor fit (Byrne, 2001, pp. 84-85). Using AMOS 7.0 we tested
the hypothesis that the model fit is at least good (RMSEA < .05 in the

population).

After having added covariances between three pairs of measurement
errors, the fit of the 9-item SCS increased from %2(27) = 397.5 (RMSEA = .12) to
%2(24) = 152.8 (RMSEA = .07). Similarly, for HS the fit increased from %2(20) =
286.6 (RMSEA = .12) to %2(17) = 119.3 (RMSEA = .08). After having added one
covariance, the fit of LS improved from %2(5) = 45.7 (RMSEA = .09) to %2(4) =
6.6 (RMSEA = .03). Also, the fit of PW improved from %2(5) = 130.2 (RMSEA =
.16) to %2(4) = 10.3 (RMSEA = .04).
Combining the measurement models of each variable resulted in a
measurement model with fourteen latent variables (SC, KMS, and HS, LS, and
PW at T 1 -T4), for which %2(333) = 1248.9 (p < .001). The fit of the measurement
model was reasonable to good; RMSEA = .052 and the hypothesis of a good fit of
the measurement model could not be rejected (p = .12, 90% confidence interval
ranging from .049 to .055). Other measures of fit for the measurement model
were GFI = .92, CFI = .93, TLI = .91; values close to .95 indicate good fit (Byrne,
2001, p. 83). An a priori estimate of the reliability of the single indicator for KMS
was required to identify the measurement model. Our a priori of the reliability of
the single indicator was .8, implying a correlation of .75 between the latent
variables KMS and SC.2
After the measurement model at Tl was correctly specified, we fitted the
measurement model to all waves. Because of the missing data, none of the fit
measures could be computed. However, AMOS 7.0 reports a function of the log
likelihood that allows for comparing and testing nested models. The value of this
function equaled 18,307.01(df-3,126).The estimated covariance matrix was not
positive definite; for example, one of the covariance estimates had a spurious
value implying an estimated correlation between LS at T2 and T3 equal to the

SELF-CONCEALMENT AND KEEPING MAJOR SECRETS

121

impossible value 1.02. The lower left half of Table 2 reports the correlations
between the latent constructs, and the significance of the corresponding estimated
covariances. The table shows a mean correlation equal to .92 between LS at
different time points. The correlations between the latent variables were mostly
larger than the correlations between the observed variables. Most important for
our purposes was that (i) SC was negatively correlated with all SWB variables at
all four waves, and (ii) KMS was negatively correlated with all SWB variables at

T 1, to all but LS at T2, to all but HS at T3, and only to PW at T4.

Structural model
The 91 covariances between all 14 latent variables in the measurement
model were replaced by 64 parameters in the structural model (see Figure 2). The
structural model contained as many parameters as the measurement model for the
relations of the SWB variables with SC and KMS, but was more parsimonious
with respect to the development over time of SWB. The structural model, called a
first-order autoregressive cross-lagged (latent variable) model (e.g., Bollen &
Curran, 2006), assumes that there are only direct effects of time T on T+1, and
not of T 1 on T3 and T4, and of T2 on T4. Hence, the structural model contains
(number of parameters between parentheses): a direct effect of SC on KMS (1),
direct effects of SC and KMS on each SWB (2 direct effects x 3 SWB variables x
4 waves = 24), the effects of the SWB variables at time T on the same variables at
time T+1 (3x3x3 = 27), and the covariances between the errors of the SWB
variables of the same wave (3x4 = 12).
The fit of the structural model equalled 18,507.49 which was significantly
worse than the fit of the measurement model /(27) = 200.49, p < .001) Since
the structural model was not more parsimonious than the measurement model
with respect to the effects of SC and KMS on SWB, which is the most relevant
part of the model, we continued with the structural model containing only SWB
effects of T on T+1. We included gender as a control variable because gender had
an effect on most SWB variables. An effect of gender on each of the 14 latent
variables was estimated. The fit of the structural model including gender equalled
18,584.26. This model was simplified by setting the effects of gender to zero at
waves later than T l, without significantly reducing the fit of the model to
18,599.21 /(9) = 14.95, p =.09). This means that all effects of gender on SWB
at later waves were indirect via SWB at the first wave. The final structural model
including gender is shown in Figure 2.

SC

KMS

GENDER

HS

LS1

pwl

H52

53

LS;

LS2

pw 2

p 3

SC4

LS4

p 4

Notr. SC = Self-ccincealment. KMS = Keeping a Major Secret, SWB = Subjective Well-being. HS = Health Status. LS = Life Satisfaction. PW = Psychological Wellbeing. HS I = Health Status at T L HS2 = Health Status at T2, etc. For simplicity, circles representing the prediction errors of latent variables are omitted from the
figure. covariances between prediction errors of variables at the same wave are here indicated by double arrows between the corresponding variables.

Figure 2. Unconstrained first-order autoregressive cross-lagged latent variable model to test for the effects of SC and KMS on SWB
over time.
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Testing liypotheses

four waves.
twelve
between
SC
and
the three
shows
that
all
correlations
Table 2 (SC column)
SWB variables at all four waves were significantly negative. Even after a period
of 5 years (T4), the correlations between SC and HS, LS, and PW equalled -.21,.31, -.37, respectively. These correlations correspond to a medium effect size for
HS and LS, and a small to medium effect size for PW (Cohen, 1988). Thus, we
conclude that H 1 is supported.
H2 stated that KMS is negatively associated with SWB at all four waves.
Table 2 (KMS column) shows that, except for one correlation that was not
significantly different from zero (with HS at T4), all other correlations between
KMS and SWB were negative. The correlations, mostly between -.10 and -.20,
correspond to a small to medium effect size. Thus, H2 is supported as well.
H3 stated that SC is negatively associated with SWB at each wave, when
controlling for KMS. To test this hypothesis, a model was fitted in which SC had
a direct effect on KMS, and SWB at time T was explained by SC, KMS, and
gender. The model for the associations between the variables and gender was
saturated since the errors of the three SWB variables were allowed to correlate.
This model was fitted for each wave separately. The estimates are shown in Table
3. The direct effects of SC on SWB are shown in the first row, and the direct
effects of KMS on SWB are shown in the second row. The total effect is the sum
of (i) the direct effect of SC on SWB and (ii) the product of the direct effect of SC
on KMS (.75) and the direct effect of KMS on SWB: total effect SC-SWB =
(direct effect SC-SWB + direct effect SC-KMS x direct effect KMS-SWB). The
estimates in Table 3 reveal a clear and consistent pattern with respect to H3: after
H 1 stated that SC is negatively associated with SWB at all

controlling for KMS and gender, SC had

a

negative effect on SWB at all four

waves. Hence, H3 is supported.

According to H4, a positive association was anticipated between KMS
and SWB at all four waves, after controlling for SC. With the exception of the
negative correlation between KMS and HS at T2, KMS was significantly
positively correlated with SWB at all four waves. Hence, H4 is supported.
H5 stated that the association between SC and SWB is mediated by KMS
at all four waves. Mediation exists if three conditions are satisfied (Baron &
Kenny, 1986): (i) SC correlates with SWB, (ii) SC correlates with KMS, and (iii)
KMS affects SWB after controlling for SC. The correlations in Table 2 show that
conditions (i) and (ii) were satisfied. The fourth row of Table 3 shows that
condition (iii) also was satisfied at three waves but not for HS at T2. The last row
of Table 3 shows the results of Sobel tests for mediation, and also that KMS
significantly mediated the association between SC and SWB.
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Table 3
Direct Effects of SC and KMS on SWB, and Total Effect of SC on SWB, and Sobel Testfor Mediation
HS...
LS
PWl
HS2
LS2
PW2
HS3
LS3
PW3
HS4
...
...
...
...

-.46

KMS

.22

-.57
***

I.

SCS
Total

-.30

Sobel

3.29

***

-.36

-.43
***

.25

..

.20
***

***

-.25

-.31

1.14

3.28

***

4.11

3.91

-.55
**

.08

.27
***

**

-.49

***

.28
...

_,31-'

-.63

...

-.42**

-.40
.*

-.24
./

2.87

.37-'
-.46
-.55-'
.....

./

***

**I

-.39
**

2.62

.18

.30

.27
***

-'

-.64"

-.59

.23
-I

PW4

LS4

1

1

SCS

**

***

2.90

3.46

.21

-I

.23

-I

-.30

-.24

-.41

*

***

-.37
*

**

2.48

2.23

2.94

Z
Note. SC = Self-concealment. KMS = Keeping a Major Secret. SWB = Subjective Well-being. HS = Health Status. LS = Life Satisfaction. PW =
Psychological Well-being. HS 1 = Health Status at Tl, HS2 = Health Status at T2, etc. p-values are 1 -tailed for SC, 2-tailed for KMS.

*p <.05.**p <.01.***p <.001.

Table 4
Standardized Estimates of the Final Structural Model
SC
Gender

SC
1-1

LS*.i
PW t_

KMS
-.02

.75***

KMS
HS

.04

HS

1

HS2

HS4

LS

1

LS2

LS3

LS4

-.53 ***

.14*

-.16*

.29***

-.15*

-.15*

.62***
.10

.72***

-.19***
.14

.73***

.01

.06

.06

-.12

PWl

-.60 ***

-.02

-.11

-.03

21***
69***

30***

.01

.03

.04

.33***

.06

.05

-.02

.06

.10*
1

HS3

-.19***

.95***
-.15**

.99***
-Ill

.99***
-.10

PW2

PW3

PW4

-.07

-,29***

-.02

.22 ***

-.03

.00

-.05

.ll*

.00

.70***

.78***

.77***

-.04

.00
-.04

Note. SC = Self-concealment. KMS = Keeping a Major Secret. HS = Health Status. LS = Life Satisfaction. PW = Psychological Well-being. HS 1 =
Health Status at Tl, etc. HS,-i indicates the effect of HS 1 on HS2, LS2, PW2, of HS2 on HS3. LS3, PW3. etc. *p < .05. **p < .01. ***p < .001
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The mediation was inconsistent, however, meaning that the direct effect
of SC on SWB after controlling for KMS was larger than the total effect of SC on
SWB. This can be seen in Table 3; for each SWB variable, the total effect (4th
row) is larger than the direct effect (2nd row). In conclusion, H5 is supported.
H6 and H7 stated that the associations between SC and KMS and SWB at
T2, T3, and T4 disappear after we control for SWB at the previous waves. The
results were not conclusive. Figure 2 depicts the final structural model, and Table
4 shows the standardized estimates of this model, and the results of the tests of the
corresponding unstandardized coefficients. For each SWB variable, each wave
correlated strongly with the previous wave (i.e., T2 with T l,T 3 with T2, and T4
with T3). As anticipated, most associations between SC and KMS and SWB
disappeared. However, 7 out of the 18 direct effects remained significant. SC was

still significantly associated with HS (at T2, T3, and T4) and PW (at T3). KMS

was still significantly associated with HS (at T2 and T3), and with PW (at T3).
With the exception of HS at T2 (with which SC was positively associated and
KMS negatively), all other SC correlations with SWB were negative and all KMS
correlations with SWB were positive. Hence, controlling for previous SWB
eliminated all effects of SC and KMS on LS, and almost all effects on PW.
However, the associations with HS remained significant. Thus, H6 and H7

receive only partial support.

Discussion

The aim of the present study was to replicate the study by Kelly and Yip
(2006) that showed that KMS positively predicts SWB later in time, after
controlling for SC. Using a prospective, 5-year longitudinal design, we found that
SC was negatively associated with SWB during each assessment, and this relation
also was found after having controlled for KMS. KMS was negatively related to
SWB, but after having controlled for SC this relation was positive. KMS
mediated the relation between SC and SWB. The mediation was inconsistent in
that the effect of SC on SWB increased after controlling for the effect of KMS.
Finally, we also found that, over a 5-year period, almost half of the relations
between SC, KMS and SWB remained significant predictors of SWB after
controlling for SWB at the previous wave.
The main conclusion of our research is that the association between KMS
and SWB was negative, but turned positive after controlling for SC, corroborating
the findings and model of Kelly (1998) and Kelly and Yip (2006). Our results
were obtained using a different measure for KMS, three different measures of
SWB, a larger and different sample (representative of the Dutch general
population), a considerably longer time span, and a different method of analysis
that controls for measurement error. The corroboration of the findings of Kelly
(1998) and Kelly and Yip (2006) constitutes strong evidence in favor of the self-
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representational view that suggests that hiding one's unfavorable aspects from
others may help one feeling better about oneself (Kelly, 2000).
How can we reconcile our results showing a positive relation between
secrecy and SWB with the literature that historically negatively linked secrecy to
SWB? The answer is given using the model depicted in Figure 1. The overall
effect of secrecy on SWB is negative because it consists of an indirect positive
effect of SC that is mediated by KMS, and a larger negative direct effect of SC.
Hence, the negative associations between secrecy and SWB and between KMS
and SWB, without controlling for SC, is misleading, and shows the danger of
considering secrecy as a unidimensional concept. As Kelly and Yip (2006)
suggested, past studies that found secrecy to be negatively associated with SWB
may have found quite different results if they would have controlled for SC.
Our study points out that the effect of KMS on SWB after controlling for
SC persists even after a period of five years. The longevity of the effect of KMS
on SWB after controlling for SC emphasizes that, although the effect is small to
medium, KMS may have considerable negative impact on SWB over time. It may
be noted that the effect of KMS on SWB appears to occur at the onset, when
someone starts keeping the major secret, and that differences in SWB associated
with KMS at the onset more or less persist over time.
The associations between SC and SWB were medium to large, even after
five years. This demonstrates that SC is an important determinant of SWB, which
is consistent with the literature (Kelly & Achter, 1995; Larson & Chastain, 1990;
Pennebaker, Colder, & Sharp, 1990; Wallace & Constantine, 2005; Wismeijer &
Van Assen, 2008; Wismeijer, Van Assen, Sijtsma, & Vingerhoets, in press;
Yukawa, Tokuda, & Sato, 2007). The detrimental effect of SC even increased
after controlling for KMS.
After controlling for SWB at the previous wave we found varying effects
of SC on SWB. For LS and PW the effect of SC disappeared for most time
intervals. Hence, there is only a direct effect of SC on SWB at Tl that persisted
over time, and the effects of SC on SWB at T2, T3, and T4 only were indirect
through SWB at T l. An explanation may be that SC does not cause less LS and
less PW, but that self-concealers perceive their LS and PW less positively. If SC
actually affects LS and PW, and not just the perception of LS and PW, one would
expect LS and PW to deteriorate over time as a consequence of the continuous
influence of SC.
Future research may aim to clarify to what extent SC directly and
indirectly affects LS and PW, and whether these effects are continuous and lead
to increasingly deteriorated LS and PW. On the other hand, SC negatively affects
HS at all four waves after controlling for previous SWB. This suggests that the
effect of SC is stronger on HS than on LS and PW. We could not think of
theoretical reasons why SC would indeed affect HS, but not LS and PW, after
controlling for SWB at the previous wave.
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Understanding the exact mechanism that underlies the effect of SC on
SWB is important, considering the large size of this effect. To date, the
mechanism is still not understood. Because we adopted a correlational design, one
cannot rule out the possibility that SWB causes SC instead of the other way
around as we assumed. Also, one could argue that third variables, most notably
higher order personality traits such as neuroticism (N) and extraversion (E) that
are reported as the most important predictors of SWB (DeNeve & Cooper, 1998;
Diener, 2000; Vittersp, 2001 ), explain the relation between SC and SWB.
However, Wismeijer and Van Assen (2008) report empirical evidence that N (but
not E) only mediated a small part of the relation between SC and SWB, and that
SC remained a significant predictor with a modest decrease of the regression
coefficient. Although this result does not exclude the existence of other third
variables, it shows that the two major determinants of SWB did not explain the
relation between SC and SWB.
Perhaps a promising mechanism of how SC negatively affects SWB may
be the lack of social support that self-concealers experience (Cepeda-Benito &
Short, 1998; Kelly & Achter, 1995; Wallace & Constantine, 2005). Social support
has repeatedly been shown to promote subjective well-being by influencing
emotions, cognitions and behaviors (Cohen, Gottlieb, & Underwood, 2000;
Gallagher & Vella-Brodrick, 2008), for example, by providing feedback about
one's problems or mood states. Self-concealers remain deprived of this
information that may yield insights into one' s functioning and help solve
problems. This may negatively affect SWB. Finally, Wismeijer, Van Assen,
Sijtsma, & Vingerhoets (in press) found that SC is associated with maladaptive
mood regulation, characterized by scrutinizing one's negative moods without
being able to label these and adequately act upon them. Future research may
further examine the role of social support and mood regulation in the relation
between SC and SWB.
The result that the detrimental effect of SC on SWB increases when KMS
is accounted for may have important implications for clinical practice. This result
suggests that the SWB of clients may be further compromised when they are
encouraged to disclose their major secret. Although the majority of selfconcealers may not have a major secret that significantly interferes with their
lives, self-concealers who have the courage to overcome their reluctance to seek
social support and go into therapy may have such a major secret. Being
encouraged to disclose one's major secrets is often an important aspect of therapy
(Hill et al., 1993). However, Kelly's (1998) and Kelly and Yip's (2006) findings,
as well as our current findings, suggest disclosing major secrets may have
negative consequences for SWB. Kelly (1998) suggested that, congruent with a
self-presentational view on therapy, hiding their unfavorable aspects from their
counselors may help clients feeling better about themselves, because it helps
creating a desirable identity image. Hence, therapists should be wary to assume
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that disclosure invariably leads to positive therapeutic outcome, even in a
protective and unconditionally supportive setting as the therapist's office.
It is not clear whether the findings are consistent with Lane and Wegner' s
preoccupation
model, according to which keeping a secret may lead to
(1995)
obsessive thoughts about the secret and hence reduced SWB. Lane and Wegner
(1995) did not explicitly study major secrets. Secrets that one is apprehensive
about disclosing may set the vicious circle of suppression-intrusion-suppression
into motion, without having to be a major secrets. However, we do not see how to
reconcile our results with the predictions by the model by Lane and Wegner, and
by Wegner' s (1992,1994) ironic thought processes.
In this study we did not assess the emotional distress surrounding keeping
the major secret. This makes it difficult to estimate how the participants reacted
emotionally to their major secret. Given the relatively low correlations between
KMS and SWB (between -.09 and -.21), we cannot discard the possibility we did
not measure secrets that were truly emotionally debilitating.
More research is needed to understand how SC and KMS relate to each
other, and how they affect SWB. In addition, it has now been sufficiently shown
that secrecy research must explicitly control for the difference between secrecy as
a trait and as a process by measuring both. To this end, Wismeijer, Van Assen,
Sijtsma, and Vingerhoets (2008) have recently developed a self-report inventory
that consists of a scale that assesses KMS separately from SC. This inventory also
measures one' s preoccupation due to keeping the secret, the apprehension for
disclosure, and a measure of the social distance between oneself and a possible
confidant (e.g., one's partner of an acquaintance). In addition, more research is
needed on how to operationalize KMS. Given the importance of KMS for SWB, it
is surprising that no literature exists on what elements should constitute KMS.
Based on our findings we conclude that the association between KMS and SWB
is weaker than often thought. KMS reduces the negative effects of SC on SWB,
and is capable

of doing so over a long period of time.
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Footnotes
See http://www.uvt.nlkenterdatalen/whatwedo/thecenterpanel/ for a
detailed description.
2 We analyzed a range of estimates for the reliability (Kline 2005, pp.
229-231) of KMS to evaluate the impact of the assumption on the tests of our
hypotheses. The reliability and the correlation between latent variables SC and
KMS are inversely related. A lower bound for the correlation between the two
latent variables is the corrected item-total correlation of the KMS-item in the 10item SCS. This correlation equalled .6, which would correspond to an impossible
reliability larger than 1. The results of the analyses to test our hypotheses were not
affected by our choice of a reliability in the interval .52 to 1. A reliability of .52
implied a correlation between the two latent variables equal to .93. Of all
combinations a reliability equal to .80 and a correlation equal to .75 seemed most
'

reasonable to us.

Chapter 8
General Discussion

Aims of the Thesis
The objectives of the present thesis were to get a better insight into
secrecy, and how secrecy relates to subjective well-being (SWB). In the first
empirical part of this research (Part B), we evaluated the Self-concealment Scale
(SCS; Larson & Chastain, 1990), which is the only currently existing measure of
secrecy (Chapter 3), and we subsequently developed a new instrument to measure
the core components of secrecy (Chapter 4). In the second empirical part of this
research (Part C) we studied the possible confounding influence of neuroticism

(N) and extraversion (E) on the relation between self-concealment (SC) and SWB
(Chapter 5). We also scrutinized the relation between SC and SWB and the role of
emotion regulation in this relation (Chapter 6). Finally, we report the findings of a
5-year longitudinal study on how SC and keeping a major secret (KMS)
differentially affect SWB (Chapter 7).

Part B: Assessment of Secrecy and Self-concealment
Main findings
Larson and Chastain (1990) intended assessing three different facets of
withholding personal information: (1) the tendency to self-conceal, (2) the
possession of a personally distressing secret, and (3) the apprehension of the
revelation of concealed personal information, but failed to include items assessing
each facet in their SCS. Indeed, it has been shown repeatedly that the SCS is
either two-factorial or even one-factorial. In Chapter 3, PCA and MSA suggested
a dominant first factor and a weak second factor, leading to the conclusion that
the SCS can best be considered a unidimensional scale measuring the possession
of at least one personally distressing secret and the reluctance to share the
secret(s). This result Suggests that the SCS can adequately be employed to order
respondents, and to distinguish high and low self-concealers. This distinction can
be used, for example, to analyze similarities or differences between these groups
and test the effects SC may have on SWB.
Based on recent research, Chapter 4 discusses the development of the
Tilburg Secrecy Scale-25 (TSS25), which is a new measurement instrument that
assesses the three components suggested by Larson and Chastain (1990), and two
additional components: cognitive preoccupation and social distance. Although the
five subscales were found to be correlated, sometimes rather high, we concluded
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that the five subscales have strong psychometric properties. Because the TSS25
only contains 25 items, the instrument is easy to administer.
Strengths and limitations
We consider a strength of the two studies on assessing secrecy that we
used PCA, MSA, and CFA next to one another to scrutinize the dimensionality
and scalability of the SCS and the TSS25. The simultaneous use of these methods
provides more-detailed information than the use of one statistical technique.
Another asset concerns the data used in both studies. We used a large sample
representative of the general population to explore the dimensionality of the SCS,
and four large independent samples (undergraduate students and a sample of the
general population) to develop the TSS25. Replication of the findings regarding
the TSS25 in different samples provides evidence for its dimensionality,

scalability and reliability.
A first limitation of the study on the TSS25 concerns the considerable
correlations found between the various subscales, and in particular between
possession of a major secret (POSS) and apprehension about disclosure (APP).
Such correlations raise questions regarding the hypothesized five-factor structure.
More evidence is needed to justify the existence of the separate scales, and in
particular of the POSS and APP scales. A second limitation is that we did not
establish norms. A third limitation is that we did not collect data to determine
whether the various subscales differentially predict SWB. This is particularly
important because of the subscales' considerable intercorrelations.
Recommendations for future research
Future research should be aimed at replicating the five-factor structure of
the TSS25, and should in particular scrutinize the POSS and APP dimensions to
determine if considering these two factors as separate is warranted. Further,
determining how each subscale predicts SWB is an important next step to validate
the TSS25. In addition, data must be collected to establish norms based on the
general population for the questionnaire's use in clinical practice. The TSS25 may
be employed as a research instrument to study the role and effect of disclosure
and secrecy in therapist-client interactions, and to examine which elements of
secrecy may be related to specific psychopathological symptoms.

Part C: Associations of Secrecy and Self-concealment
with Subjective Well-being
Main findings
In Chapter 5 we focused on N and E as possible confounders of the
relation between SC and SWB. The results showed that SC negatively predicted
SWB. Further, when controlled for E, N had a positive effect on SC and a
negative effect on SWB. In addition. after controlling for N, E had a positive
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effect on SWB (however, found in only one of the two studied samples) and no
effect on SC. Finally, N but not E mediated the relation between SC and SWB.
However, this was only a partial mediation, as more than 60% of the association
between SC and SWB was left unaccounted for by the combination of N and E.
Only 4% of SC was explained by the combination of N and E. We conclude that
the negative association between SC and SWB cannot be explained by their
common causes N and E, and hence is not spurious.
Via a vicious circle of thought suppression-thought intrusion-thought
suppression, the act of keeping secrets leads to cognitive preoccupation, which
may negatively affect SWB (Lane & Wegner, 1995). Chapter 6 examined whether
and how mood regulation mediates the relation between SC and SWB. To this
end we studied the relation between the amount of attention directed towards
one's mood states, which is also called mood awareness (Swinkels & Giuliano,
1995) and SC. Mood awareness consists of two independent components: Mood
Monitoring (MM) and Mood Labeling (ML). MM refers to the stable tendency to
scrutinize and focus on one' s moods, and ML refers to the adequacy with which
one is able to label or categorize these moods. We found that SC is positively
associated with MM, and negatively with ML. This suggests that the mood
regulation associated with SC is characterized by scrutinizing one' s negative
moods without being able to label these and adequately act upon them. To
summarize, even after controlling for N and E (Chapter 5) and MM and ML
(Chapter 6), SC remains a strong and independent predictor of SWB.
According to Kelly and Yip (2006), KMS positively predicts SWB when
controlled for SWB, whereas SC negatively predicts SWB. According to these
authors, earlier studies that found keeping secrets to be negatively related to SWB
(e.g., Cole, Kemeny, & Taylor, 1997) may have been liable to the confounding
influence of SC. In a 5-year longitudinal prospective study using four different
measurement occasions, Chapter 7 studied how SC and KMS predicted SWB,
controlling for each other's influence, and for previous SWB. Our main findings
corroborate Kelly and Yip' s (2006) results. SC was negatively associated with
SWB during each assessment over the five-year period. Further, KMS was
negatively associated with SWB, but after controlling for SC, KMS was
positively associated with SWB over time. In addition, most (but not all) relations
between SC, KMS and life satisfaction (LS) and psychological well-being (PW)
disappeared when previous SWB was controlled for. This suggests that the effects
of SC and KMS on LS and PW manifest themselves at the onset and then persist
over time, rather than having a continuous direct influence on LS and PW over
time. However, for health status (HS), the direct effects of SC remained
significant at all four waves, and of KMS at three waves. Finally, we
demonstrated that KMS inconsistently mediated the relation between SC and
SWB: the detrimental effect of SC on SWB increased when KMS was controlled
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for. This study therefore corroborates the negative influence of SC on various
measures of SWB.

Strengths and limitations
The studies in Chapter 6 and Chapter 7 both used structural equation
modeling (SEM). SEM allows for controlling for effects of measurement error.
This was important because the scales for several constract were short: in Chapter
7 we used a one-item measure for KMS, and in Chapter 6 we used a five-item
measure for SWB.
Two different samples were used to study the effects of N and E on the
relation between SC and SWB. In addition, SC, N, and E were assessed using
slightly different measures in both samples. The replication of the findings from
the first sample in the second sample lends support to our conclusions. However,
both samples consisted of undergraduate social science students, which limits the
generalization to other populations.
A limitation of the studies of Part C is the use of self-report measures.
Self-reported data are known to be sensitive to response bias and social
desirability, in particular due to gender differences (Sigmon et al. 2005).
Moreover, it is not known how self-concealers fill out self-reports. As they are
reluctant to disclose personal information, one cannot be sure that the
questionnaires are filled out honestly. However, one can imagine this may lead to
an underreporting of distress and physical complaints, and an overreporting of
SWB. Hence, this would more likely have attenuated rather than inflated our
findings.
Finally, although the study on mood regulation focuses on the
preoccupation model (Lane & Wegner, 1995) in which thought suppression and
cognitive preoccupation play a key role, we did not measure these variables
directly. Similarly, to operationalize KMS in the study on the mediating effect of
KMS on the relation between SC and SWB, we used one SCS item instead of
directly measuring KMS. No information was collected on how the participants
experienced their major secret in terms of emotional distress nor on how long they
had kept their secret.
Recomniendations for future research
Our studies provide insight into the relation between secrecy (both SC
and KMS) and SWB. However, more research is needed to clarify some
important issues. First, we call for more insight into the role of lack of social
support and rejection sensitivity in self-concealers' lower SWB. Rejection
sensitivity (i.e.. the tendency to anxiously expect and intensely react to rejection)
is thought to be one of the most important determinants of secrecy (Bok, 1989;
Cole, Kemeny, & Taylor, 1997), whereas lack of social support may be an
important mediator between SC and inflexible patterns of mood regulation.
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Further research is needed on how SC is related to ruminative processes.
and to the vicious circle of thought suppression and though intrusion, predicted by
the preoccupation model of secrecy (Lane & Wegner, 1995). It is important that
rumination, thought suppression, and thought intrusion are directly measured. For
example, instead of using by-proxy measures the White Bear Suppression
Inventory (Wegner & Zanakos, 1994) may be used to measure thought
suppression. In addition, it is interesting to study the role of cognitive
preoccupation and mood regulation in the relation between SC and SWB. Given
the negative relation between SC and SWB that has been consistently reported in
the literature and that we found in our studies, it is important to consider other
potential mediating variables such as social support. Finally, research is needed
that determines which elements or mechanisms of keeping a secret are toxic, and
which elements may have a positive effect on SWB.
A prospective, longitudinal study may be designed that uses both selfreport data and objective measures of well-being and disease. This design should
also include separate measures for SC and KMS to control for the confounding
effects of SC in the relation between KMS and SWB. One might then select a
group of participants that report having no major secret at the start of the study,
and follow these participants over the years and keep track of those who started to
keep a major secret. One may then compare individuals that have no secret, that
have an old secret, or that have a recent secret, and determine the effects on SWB.
This kind of research is needed to understand which elements of secrecy are
detrimental for SWB, and how this relation is mediated by both cognitive as well
as emotional processes.
Finally, the role of SC and KMS in clinical practice may be considered.
The debate on the importance of disclosure by both the therapist and the client in
the therapeutic process and for the therapeutic outcome may benefit from
understanding the role secrecy may play in therapy. Given that about half of the
clients keep information that is relevant for therapy secret for the therapist (Hill,
Thompson, Cogar, & Denman, 1993) suggests it is important to understand the
effect secrecy has on the therapeutic outcome. Does keeping a major secret for the
therapist indeed lead to better therapeutic outcomes, as predicted by selfpresentational theory (Kelly, 2002)? Or may other factors play a role such as the
match between the therapist and the client with regards to self-disclosure? Are
low self-concealers more likely to benefit from being encouraged to self-disclose
than high self-concealers? We conclude that more research on the role of SC and
KMS should be conducted in clinical practice, and that the TSS25 is an
appropriate instrument in this endeavour.

Chapter 9
Nederlandse samenvatting / Summary in Dutch

Dit proefschrift gaat over geheimen. De thema's die daarbij aan bod
zullen komen zijn het meten van geheimen en de relatie tussen geheimen en
subjectief welzijn. Het proefschrift bestaat uit drie delen. Het eerste deel (deel A)
bestaat uit een theoretische verkenning van geheimen (Hoofdstuk 2). Het tweede
deel (deel B) bevat twee empirische hoofdstukken (Hoofdstukken 3 en 4) over het
meten van geheimen. Tenslotte wordt in het laatste deel (deel C) de relatie tussen
geheimen en subjectief welzijn onderzocht. Dit deel bestaat uit drie empirische
hoofdstukken (Hoofdstukken 5,6, en 7).
Het literatuuroverzicht (Hoofdstuk 2) gaf weer hoe multidisciplinair het
onderzoek naar geheimen is. Onderzoeken uit de filosofie, sociologie, culturele
antropologie, en uit diverse deelgebieden van de psychologie werden aangehaald,
zoals uit de klinische psychologie, sociale psychologie, gezondheidspsychologie
en persoonlijkheidspsychologie. Het blijkt dat geheimen een socio-protectieve
functie hebben: zij beschermen mensen tegen sociale afwijzing of -uitsluiting.
Angst voor de negatieve reacties van anderen is dan ook de meest frequent
gerapporteerde reden om geheimen te hebben. Praktisch alle denkbare informatie
kan een geheim worden, al zijn er enkele terugkerende thema's die mensen eerder
geneigd zijn deze geheim te houden. Dit zijn gevoelens van persoonlijk falen,
informatie met betrekking tot seksuele activiteiten, en informatie over moreel
verwerpelijke activiteiten. De geheel idiosyncratische wijze waarop mensen hun
omgeving waarnemen en interpreteren maken het echter in beginsel onmogelijk
geheimen te rangschikken van triviaal naar zeer ernstig. Er zijn verschillende
onderzoeken gedaan naar de relatie tussen het hebben van geheimen en subjectief
welzijn. De consensus is dat het hebben van geheimen die men als belastend
ervaart negatieve consequenties kan hebben voor psychisch en lichamelijk
functioneren. Opmerkelijk genoeg echter toont recent onderzoek aan dat men zich
ook juist beter kan voelen wanneer men een geheim heeft dan wanneer men de
betreffende informatie met anderen zou delen. Het hoofdstuk maakt duidelijk dat
er behoefte is aan een overkoepelende theorie over geheimen die het onderzoek
naar geheimen stuurt, en die de veelheid aan data verspreid over de diverse
wetenschapsgebieden integreert.
In het eerste empirische hoofdstuk (Hoofdstuk 3) werd de
dimensionaliteit bestudeerd van het tot voor kort enige beschikbare instrument
voor het meten van geheimen, de Self-concealment Scale (SCS; Larson en
Chastain, 1990). Larson en Chastain hadden voor ogen om met de SCS drie
dimensies te meten: (1) de neiging informatie voor je te houden, (2) het hebben
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van een persoonlijk en emotioneel belastend geheim, en (3) angst voor de
onthulling van het geheim. Echter, verschillende studies met de SCS vonden dat
deze niet uit drie maar uit slechts twee of zelfs 66n dimensie bestaat. Met
gebruikmaking van Principale Componenten Analyse (PCA) en Mokken Schaal
Analyse (MSA; een techniek die afgeleid is van niet-parametrische item-response
theorie) is aangetoond dat de SCS het best beschouwd kan worden als een 66ndimensionale schaal, namelijk die het hebben van minstens 66n emotioneel

belastend geheim en de tegenzin om deze te delen meet.

In Hoofdstuk vier wordt de ontwikkeling van een nieuwe vragenlijst
beschreven die de vijf kerncomponenten van het hebben van geheimen meet: de
Tilburg Secrecy Scale-25 (TSS25). De vijf kerncomponenten zijn afgeleid uit de
literatuur, en bestaan uit de drie componenten van Larson en Chastain (1990): (1)
de neiging informatie voor je te houden (SC), (2) het hebben van een persoonlijk
en emotioneel belastend geheim (POSS), en (3) angst voor de onthulling van het
geheim (APP), evenals twee nieuwe componenten: (4) cognitieve preoccupatie
(CP) en (5) sociale afstand (SD). Met SD wordt de afstand bedoeld tussen de
geheimhouder en de entiteit met wie hij of zij het geheim het meest geneigd is te
delen, zoals de partner, familie of bijvoorbeeld een gezondheidszorgmedewerker.
In een serie van drie studies, en gebruikmakende van vier verschillende
steekproeven, werden uiteindelijk 25 items geselecteerd die deze vijf dimensies
adequaat representeren. De resultaten lieten zien dat de vijf schalen van de TSS25
sterke psychometrische eigenschappen hebben.
In de Hoofdstukken 5,6, en 7 is de relatie beschreven tussen SC en
subjectief welzijn (SWB). Ook zijn er verschillende potentiele medierende
variabelen bestudeerd die deze relatie zouden kunnen verklaren. In Hoofdstuk 5 is
met behulp van structural equation modeling onderzocht of de belangrijkste
predictoren van SWB, de "Big Five" hogere-orde factoren neuroticisme en
extraversie, de relatie tussen SC en SWB zou kunnen verklaren. Neuroticisme en
extraversie vertonen beide (omgekeerd) een samenhang met zowel SC als SWB.
Het bleek dat SC een negatieve voorspeller is van SWB, en dat Neuroticisme 40%
van deze relatie verklaarde. Extraversie medieerde de relatie niet. Latente
neuroticisme en latente extraversie verklaarden niet meer dan 4% van latente SC.
De studie wees dus uit dat de relatie tussen SC en SWB niet wordt verklaard door
neuroticisme en extraversie.
In Hoofdstuk 6 is onderzocht welke rol emotieregulatie speelt in de relatie
tussen SC en SWB. Wederom werd er een negatieve relatie tussen SC en SWB
gevonden. Daarnaast werd aangetoond dat SC positief samenhangt met het
monitoren of nauwgezet in de gaten houden van de eigen gemoedstoestand, en
negatief correleert met het kunnen benoemen en plaatsen van deze
gemoedstoestand. Deze stijl van emotieregulatie wordt in de literatuur in verband
gebracht met een verhoogde kans op piekeren, het ervaren van negatieve emoties
en minder vaardigheid in het ombuigen van negatieve stemmingen in neutrale of
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positieve stemmingen. Verder bleek dat deze vorm van emotieregulatie SWB
negatief beYnvloedt, en maximaal 51% van de relatie tussen SC en SWB
verklaarde.

Tenslotte zijn in Hoofdstuk 7 de lange-termijn effecten van SC en het
hebben van een geheim op SWB onderzocht. Kelly en Yip (2006) vonden dat het
hebben van een groot geheim SWB positief beinvloedt, indien gecontroleerd
wordt voor de storende invloed van SC. In eerder onderzoek naar de relatie tussen
geheimen en SWB werd niet gecontroleerd voor SC. Kelly en Yip stelden dat
deze studies wellicht wel een positief verband hadden gevonden tussen het
hebben van een groot geheim en SWB indien zij wel hadden gecontroleerd voor
SC. Het doel van de studie beschreven in Hoofdstuk 7 was om de
onderzoeksuitkomsten van Kelly en Yip te repliceren. Met een prospectieve,
longitudinale onderzoeksopzet waarvoor in een periode van vijf jaar op vier
momenten data werden verzameld, werd onderzocht of en hoe SC en het hebben
van een groot geheim SWB voorspellen. SC bleek een negatieve voorspeller van
SWB te zijn op alle meetmomenten. Ook het hebben van een groot geheim hing
negatief samen met SWB. Deze relatie werd echter positief indien gecontroleerd
werd voor SC. Tenslotte bleek dat de effecten van SC en het hebben van een
groot geheim op SWB in de meeste gevallen verdwenen wanneer werd
gecontroleerd voor het niveau van SWB van de vorige meetperiode. Hieruit blijkt
dat de effecten van SC en het hebben van een groot geheim indirect, in plaats van
direct, SWB beinvloeden, namelijk via het niveau van SWB van de vorige
meetperiode. Tenslotte is aangetoond dat het hebben van een groot geheim de
relatie tussen SC en SWB inconsistent medieert: het negatieve effect van SC op
SWB nam toe indien werd gecontroleerd voor het hebben van een groot geheim.
Het onderzoek van de relevante wetenschappelijke literatuur en de
resultaten van de eigen empirische onderzoeken laten de volgende conclusies toe:
1. Het onderzoeksgebied dat zich bezighoudt met geheimen staat nog in de
kinderschoenen en heeft baat bij een overkoepelende theorie die toekomstig
onderzoek aanstuurt
2. Tot voor kort bestond er geen multidimensionaal meetinstrument om de
kerncomponenten van geheimhouding te meten. Met de introductie van de
Tilburg Secrecy Scale-25 is deze leemte opgevuld.
3. SC is een consistente, krachtige, en negatieve voorspeller van SWB op
korte- en lange termijn. Deze relatie wordt niet verklaard door
neuroticisme, extraversie en het hebben van een groot geheim. SC hangt
samen met een emotieregulatiestijl die wordt gekenmerkt door het
nauwgezet in de gaten houden van de eigen gemoedstoestand, en het niet
kunnen benoemen en plaatsen van deze gemoedstoestand, welke SWB
negatief beinvloed.
4. Het hebben van een groot geheim beYnvloedt het SWB op een positieve
manier indien gecontroleerd wordt voor SC.
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APPENDIX I: LIST OF ABBREVIAT10NS

Appendix: I
List of abbreviations

APP
CP

Apprehension about disclosure

E

Extraversion

HS

Health Status

Cognitive Preoccupation

KMS

Keeping Major Secret

LS

Life Satisfaction

ML
MM
MSA

Mood Labeling
Mood Monitoring

N

Mokken Scale
Neuroticism

PCA

Principal

POSS

PW
SC
SCS

Analysis

Components Analysis
Possession of a major secret
Psychological Well-being
Self-Concealment

Self-Concealment Scale

SD

Social Distance

SWB

Subjective Well-Being
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Appendix: II
De emotionele belasting van geheimen: Gevolgen voor de somatische
gezondheid en implicaties voor de hulpverlening*

Samenvatting
Achtergrond: er zijn aanwijzingen dat emotioneel belastende geheimen mogelijk
een rol spelen als etiologische factor in het ontstaan van somatische klachten.
Doel: een overzicht geven van de empirische evidentie en theorieen over de
relatie tussen geheimen en somatische gezondheid en het bespreken van de
implicaties van deze voor de hulpverlening.
Metliode: samenvatting en kritisch beschouwing van peer-reviewed publicaties.
Resultaten: geheimen zijn gerelateerd aan een verhoogde kans op somatisch
dysfunctioneren, mogelijk vanwege het op gang brengen van pathofysiologische
processen. De beschikbare theorieBn bieden voldoende houvast om deze relatie
verder te onderzoeken.
Conclusie:

geheimen lijken pathofysiologische processen op gang te kunnen

brengen die somatische klachten kunnen veroorzaken. Voor de hulpverlening
impliceert dit dat er rekening moet worden gehouden met de mogelijke
aanwezigheid van een geheim dat wellicht deels de somatische klachten van de
patYent kan veroorzaken.
Recent bepleitte de Utrechtse korpschef Heijsman dat het wettelijk
verplicht zou moeten worden om DNA af te nemen van alle zelfmoordenaars, dit
"
onder het motto "zelfmoord is een drama, waar vaak een ander drama achter zit
("Volkskrant, 6 Januari, 2006). De expliciete gedachte daarachter was dat achter
zelfdoding mogelijk een misdrijf gepleegd door de betreffende persoon kan
schuilgaan. Twee voorbeelden illustreerden Heijsman's stelling: in beide gevallen
bleek de zelfmoordenaar ernstige delicten namelijk respectievelijk moord en
ontucht, gepleegd te hebben. Een interessante impliciete gevolgtrekking van
Heijsman's stelling is dat deze personen blijkbaar niet langer met hun geheim
konden leven en besloten zichzelf van het leven te beroven. Het blijkt niet
moeilijk om deze voorbeelden aan te vullen met andere gevallen zoals
bijvoorbeeld de zaak van de Hilvarenbeekse moorden. Bij dit misdrijf werden in
1998 naast twee criminelen ook twee toevallig passerende jongens
doodgeschoten, waarna de dader jaren later zelfmoord pleegde. In zijn
afscheidsbrief biechtte hij zijn daad op en verklaarde hij niet langer met zijn

geheim te kunnen leven.

' Wismeijer, A. A. J., & Vingerhoets, A. J. J. M. (2007). De emotionele belasting van
geheimen: Gevolgen voor de somatische gezondheid en implicaties voor de
hulpverlening. Tijdschrift voor Psychiatrie, 49, 383-388.
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Al zijn dit extreme voorbeelden, recent onderzoek heeft aangetoond dat.
afhankelijk van de gehanteerde definitie van wat een geheim is, tussen de 58%
(Frijns & Finkenauer 2004) en 99% (Vangelisti 1994) van de populatie een of
meerdere geheimen heeft, zij het hoofdzakelijk van triviale aard. Echter, een klein
deel van hen heeft geheimen die zodanig belastend zijn dat zij de gedachten van
het individu geheel in bezit nemen en een sterk negatieve invloed uitoefenen op
hun gemoedstoestand. Men moet dan denken aan geheimen zoals de juist
beschreven gevallen (seksueel misbruik of een moord gepleegd hebben), of
bijvoorbeeld een ernstig geweldsdelict gepleegd hebben, collaboratie in de oorlog,
seksueel misbruikt zijn in de jeugd, een verzwegen buitenechtelijk kind hebben,
of heimelijk een abortus hebben ondergaan. Ook kan aan minder extreme doch
zeer emotioneel belastende geheimen gedacht worden zoals overspel, het lijden

of drager zijn van een gen dat een ernstige ziekte kan
gevoelens
van inferioriteit ten opzichte van anderen ervaren.
veroorzaken, of
Daarnaast komt het voor dat sommige mensen hun diepere emoties of existentiele
twijfels veroorzaakt door bijvoorbeeld een scheiding of overlijden met niemand
willen delen. zelfs niet met iemand uit de naaste omgeving. In dit artikel word
getracht een overzicht te geven van de theoretische en empirische literatuur over
de relatie tussen geheimen en de (met name somatische) gezondheid. Verder
worden de implicaties hiervan voor de hulpverlening besproken.
aan een ernstige ziekte

Methode
Geraadpleegd werden de Medline, ScienceDirect, PsychINFO. en Web of
Science databases tot Juni 2006. Als zoektermen werden, in verscheidene
combinaties,
self-concealment,
gebruikt:
"secrecy",
"geheimhouding",
"disclosure", "inhibition", en "health". Een artikel werd relevant gevonden
wanneer het in een peer-reviewed journal gepubliceerd was, en wanneer
geheimhouding en lichamelijke en/of geestelijke gezondheid het expliciete
onderwerp was. De literatuurlijsten van deze artikelen werden verder nog
gescreend op andere mogelijk relevante publicaties. Ongeveer 50 artikelen
werden uiteindelijk gevonden, waarvan er 36 thematisch bruikbaar waren voor dit
artikel. Artikelen vielen af omdat zij slechts indirect een van de thema's van dit
artikel bespraken, of omdat geheimhouding niet voldoende duidelijk was
46

geoperationaliseerd.

Resultaten
Geheimen en de psychische en lichamelijke gezondheid.
Sinds lang worden geheimen in verband gebracht met negatieve gevolgen
voor de geestelijke en lichamelijke gezondheid. Beschavingen uit een ver
verleden zoals de volkeren van Mesopotamie (vanaf rond 4000 vC) of de
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Mexicanen (1800 vC) zagen een samenhang tussen het begaan van een zonde en
het ontstaan van ziekte. Het opbiechten van de zonde zou vervolgens genezing
brengen (Pettazzoni 1929, 1935,1936). Ook in de epische literatuur is de relatie
tussen geheimen en geestelijke gezondheid al vroeg beschreven. Een van de
eerste voorbeelden dateert uit 1785. In zijn novelle Theobald oder die Schw£inner
(1785), beschrijft Heinrich Jung-Stilling een waarschijnlijk waargebeurde situatie
waarin een meisje zonder resultaat wordt behandeld voor een depressie. De artsen
staan radeloos waarna de familie de hulp inroept van de plaatselijke pastoor. Aan
deze "vriendelijke, bescheiden en wijze" man bekent het meisje haar geheim,
waarna ze snel van haar klachten verlost is. Door de eeuwen heen zijn er
verschillende novelles en theaterstukken geschreven waarin de relatie tussen
geheimen en gezondheid, al dan niet als centraal thema, aan bod komt (zie voor
voorbeelden: Ellenberger 1965). De eerste wetenschappelijke beschouwingen
over het onderwerp kwamen met name uit de psychiatrische hoek, met studies van
Benedikt (1864), Janet (1893), en Jung (1962). De laatste twee decennia is de
interesse vanuit verschillende takken van wetenschap voor het onderwerp sterk
klinische
de
vanuit
nnet
name
psychologie, de
toegenonnen,
gezondheidspsychologie, en de psychiatrie.
Geheimen en de psyche.
Lane en Wegner (1995) stellen dat mensen met een geheim gedachten
daarover proberen te onderdrukken om zo te voorkomen dat zij het per ongeluk
openbaar maken middels bijvoorbeeld een slip of the tongue. Echter, een beroemd
experimenteel-psychologisch onderzoek (Wegner e.a. 1987) liet zien dat een
dergelijke poging tot gedachten-onderdrukking juist een paradoxaal effect
bewerkstelligt. In dit onderzoek werd aan proefpersonen gevraagd gedurende vijf
minuten niet aan een witte beer te denken. Ook al lijkt dit op het eerste gezicht
een makkelijke en triviale opdracht, na afloop bleek dat de proefpersonen juist
veel meer aan een witte beer dachten dan v66r het experiment. In vergelijkbaar
onderzoek werd gevonden dat mensen die een eerdere, verbroken liefdesrelatie
verborgen hielden voor de huidige partner meer frequent aan de vorige
liefdespartner dachten dan wanneer zij deze niet verborgen hielden (Wegner &
Gold 1995). Met andere woorden: hoe meer iemand bewust probeert niet aan een
bepaald onderwerp te denken, des te meer er aan gedacht wordt. Dit leidt tot een
vicieuze cirkel: men probeert een geheime gedachte te onderdrukken, waardoor er
juist nog meer aan gedacht wordt, met als gevolg dat die gedachten weer
onderdrukt moeten worden, etc. Uiteindelijk kan de persoon op deze manier
helemaal geobsedeerd raken door het geheim, met uiteindelijk psychisch nadelige
gevolgen. In de recente klinisch-psychologische literatuur wordt melding gemaakt
van personen die in zulke mate onder hun geheim leden dat zij
psychopathologische beelden ontwikkelden als depressie (Larson & Chastain
1990), gegeneraliseerde angststoornis (Frijns & Finkenauer 2004), pathologisch
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piekeren (Brosschot & Thayer 2004; Lane & Wegner 1995), of obsessief gedrag
gerelateerd aan de inhoud van het geheim gingen vertonen (Lane & Wegner
1995).

Geheimen en de sonia.
De vraag is voorts of dragers van dergelijke geheimen ook nog zodanig
onder de last van hun geheim kunnen lijden dat zij somatische symptomen gaan
ontwikkelen. Een aanzienlijke en snel groeiende hoeveelheid longitudinale en
experimentele studies wijzen inderdaad in die richting. Zo vonden Cole en
collegae (1996) dat seropositieve homoseksuele mannen die hun seksuele
geaardheid voor iedereen verborgen hielden een versnelde ziekteprogressie
vertoonden vergeleken met seropositieve homoseksuele mannen die wel vrij voor
hun geaardheid uitkwamen: de ziekteprogressie in de eerste groep was anderhalf
tot twee jaar sneller. Daarnaast liet onderzoek van een groep (niet HIV besmette)
homoseksuele mannen zien dat de mannen die hun seksuele voorkeur verborgen
hielden meer infectieziekten hadden (Cole e.a. 1996). Het is verder veelvuldig
experimenteel en in klinische settings aangetoond dat de invloed van het praten of
schrijven over belastende en stressvolle geheimen en gebeurtenissen in
vergelijking met het opkroppen van dezen in een verscheidenheid aan biologische
variabelen kan worden gemeten (zie bijvoorbeeld Lutgendorf e.a. 1994; Petrie e.a.
1995; en voor een literatuuroverzicht: Smyth, 1998). Het uiten van geheimen, in
de Angelsaksische vakliteratuur ook wel aangeduid als disclosure, gaatonder
andere gepaard met een toename van Natural Killer cel activiteit (Christensen e.a.
1996), een toename van de hoeveelheid antilichamen na een Hepatitis B

vaccinatie en een afname van de hoeveelheid CD4 (T helper) lymphocieten
(Petrie e.a. 1995), afname van Epstein-Barr antistof titers (Esterling e.a. 1990),
verbeterde longfunctie in astma patienten (Smyth e.a. 1999), en een verminderde
electrodermale activiteit (Pennebaker e.a. 1987) dat een veelgebruikte indicator is
van activiteit van het autonome zenuwstelsel.
Het lijkt dan ook aannemelijk dat geheimen ook hun weerslag hebben op
het functioneren van het lichaam. De inhibitietheorie van Pennebaker (1989) biedt
een plausibel mechanisme dat dit zou kunnen verklaren. Zijn
uitgangspunt is dat
mensen van nature willen praten over wat hen overkomt: hun belevenissen,
emoties, en gedachten. Herhaaldelijk is aangetoond dat het inhiberen van dit
natuurlijke gedrag een kortstondige fysiologische stress-reactie teweegbrengt,
zoals blijkt uit een verhoogde electrodermale activiteit (Fowles 1980; Pennebaker
1989: Pennebaker e.a. 1987), een toename van activiteit in de septale en
hippocampale regionen in het brein (Gray 1975), een afname van de vinger pulse
amplitude. en een daling van de hartslag (Gross & Levenson 1993). Omdat
geheimen in de regel langdurig van aard zijn, veroorzaakt dit gedurende lange tijd
veelvuldig korte stress-reacties die kunnen gaan cumuleren. Uiteindelijk kunnen
hierdoor pathofysiologische processen in gang gezet worden. De stijging van de
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catecholamine en cortisol niveau s in personen die tijdens experimenten gevraagd
werden hun natuurlijke responses te inhiberen lijkt er op te wijzen dat dit
mogelijk via een neuroendocrien mechanisme plaatsvindt. Daarnaast is recent
geopperd dat disinhibitie van sympatho-excitatoire neuronale circuits (die
normaal onder tonische inhibitoire controle van de mediale prefrontale cortex
staan) een belangrijke structurele alsmede functionele link vormt tussen
psychopathologie en het ontstaan van somatische aandoeningen (Thayer &
Brosschot 2005). Gedacht moet dan worden aan metabole, hemodynamische, en
rheologische abnormaliteiten die kunnen leiden tot hartziekten (Brook & Julius
2000). Ook is een samenhang aangetoond tussen een lage hartslag variabiliteit
(66n van de gevolgen van de disinhibitie van sympatho-excitatoire neuronale
circuits) en diabetes, osteoporose, arthritis, en verschillende soorten kanker
(Ershler & Keller 2000).
Het is overigens ook goed voorstelbaar dat een derde variabele, zoals
bijvoorbeeld de persoonlijkheidsdimensie neuroticisme, samenhangt met zowel
de neiging tot geheimhouding als predisponeert tot het ontwikkelen van
somatische klachten. Neuroticisme omvat, onder andere, trekken zoals sociale
wenselijkheid, vermijdingsdrang, en sociale inhibitie (Heaven & Shochet 1995;
Larstone e.a. 2002) waarvan verondersteld mag worden dat die samenhangen met
de neiging tot geheimhouding. Daarnaast is bekend dat neuroticisme samenhangt
met de rapportage van somatische klachten (Deary, Scott, Wilson 1997). Echter,
zoals eerder genoemd is in vele studies aangetoond dat wanneer iemand een
geheim deelt met een ander, dit dramatische verbeteringen in de somatische
gezondheid van de betreffende persoon kan veroorzaken. Dit effect is zelfs al
aanwezig wanneer het geheim aan papier wordt toevertrouwd zoals door het in
een dagboek te schrijven, of in brief die men nooit zal versturen. Met andere
woorden, met het opbiechten van het geheim verdwijnt de pathofysiologische
druk terwijl de persoonlijkheid vanzelfsprekend dezelfde blijft. Dit wijst erop dat
de relatie tussen geheimen en somatische klachten niet wegverklaard kan worden
door persoonlijkheid. Persoonlijkheid is desalniettemin een factor die een persoon
kan predisponeren tot het hebben van geheimen (Wismeijer e.a. 2006).
Geheimen in de gezondheidszorg
Kan deze nieuw verworven kennis omtrent geheimen een rol spelen in de
klinische praktijk? Geregeld krijgt men in de medische praktijk te maken met
patienten die medisch onverklaarbare klachten presenteren. Met name geldt dit
voor vertrouwensartsen en psychiaters die vaak patienten zien die intense en
emotioneel belastende situaties hebben meegemaakt. Daarnaast hebben
huisartsen, als poortwachters van de gezondheidszorg, een zeer breed spectrum
van consultatie en een dermate heterogene patientenpopulatie dat het niet
uitgesloten is dat bij een deel van hen de medische klachten samenhangen met de
aanwezigheid van een belastend geheim. Het is hier van belang zich te realiseren
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dat artsen of andere hulpverleners er niet blindelings van uit moeten gaan dat hun
professionele vertrouwenspositie per definitie voldoende waarborgt dat patienten
hun geheimen met hen delen. Recente onderzoeken hebben uitgewezen dat
ongeveer 50% van de ondervraagde patienten die langdurig onder behandeling
van een psychotherapeut waren, de geheimen die mogelijk aan hun psychische
klachten ten grondslag lagen voor hun therapeut verborgen hielden (Hill e.a.

2000; Kelly 1998).
Het verdient daarom aanbeveling als hulpverlener te letten op belangrijke
persoonlijke omstandigheden van de patient. Het is bekend dat emotionele
problemen en stoornissen somatische klachten kunnen veroorzaken. Echter, het
recente onderzoek naar geheimen toont aan dat er niet per se sprake hoeft te zijn
van duidelijk aanwezig en herkenbaar gestoord emotioneel gedrag (zoals
bijvoorbeeld excessief angstig of neurotisch gedrag, sterk defensief gedrag,
obsessief-compulsief gedrag, of borderline-beeld) om somatische klachten te
veroorzaken. Het eerder genoemde werk van Lane en Wegner (1995) maakt
aannemelijk dat mensen met geheimen juist met alle macht proberen gedrag dat
mogelijk het geheim verraadt uit hun gedragsrepertoire te bannen. Verder zijn er
aanwijzingen dat mensen die een neiging tot geheimhouding hebben hun eigen
emotionele gesteldheid bijzonder in de gaten houden, ook al kunnen zij die niet
goed onder woorden brengen (Wismeijer e.a. 2006). Als gevolg hiervan zullen zij
wellicht stabiel op de buitenwacht over willen komen, om geen speciale aandacht
te trekken.
Binnen het biopsychosociale model dat in de zorg wordt gehanteerd,
krijgen tot op heden met name aspecten als stress, coping, sociale steun, en
levensstijl de aandacht als het gaat om psychosociale risicofactoren. Het lijkt
logisch en voor de hand liggend om het hebben van een geheim hieraan toe te
voegen. Dit betekent dat wanneer patienten consult vragen voor hun klachten
(met een al dan niet duidelijke lichamelijke oorzaak) niet slechts gelet zal moeten
worden op de bekende psychosociale risicofactoren en bijvoorbeeld gemakkelijk
herkenbaar gestoord emotioneel gedrag van de patient. Ook moet rekening
gehouden worden met de mogelijkheid dat de patient lijdt onder een belastend
geheim dat samenhangt met de gepresenteerde klachten. De arts zou op
omstandigheden kunnen letten die het hebben van geheimen of het opkroppen van
emoties meer aannemelijk maken zoals bijvoorbeeld een scheiding, overlijden,
ontslag, financiele problemen, seksuele geaardheid, of verslavinginsproblematiek.
Ook kan de patient direct gevraagd worden of hij/zij met een probleem kampt dat

hij/zij moeilijk vindt om met anderen

te delen. Verder is er een Nederlandse
beschikbaar
van
een
vertaling
vragenlijst ontwikkeld door Larson en Chastain
(1990) die op niet-bedreigende wijze meet of een patient emotioneel-belastende
informatie bezit die hij of zij niet met anderen wil of kan delen.

Wat kan een hulpverlener doen als die weet dat een patient met een
belastend geheim rond loopt? De veelvoud aan onderzoeken die hebben
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uitgewezen dat disclosure positieve gevolgen heeft voor zowel de geestelijke als
de lichamelijke gezondheid suggereren dat de patient daarom aangemoedigd zou
moeten worden om het geheim met meer mensen te delen. Wil de patient zijn
geheim pertinent niet met anderen of met een professionele hulpverlener delen,
dan wijzen de resultaten van de bovengenoemde dagboekstudies er op dat het
wellicht heilzaam kan zijn wanneer de patient zijn probleem, geheim, of
belastende gebeurtenissen aan een dagboek toevertrouwt.

Conclusie
Het onderzoek naar geheimen staat nog in de kinderschoenen, alsmede
het onderzoek naar de gevolgen voor de gezondheid. Een eenduidig verklarend
model ontbreekt nog, en men is pas recent begonnen met het categoriseren van
wat mensen zoal geheim houden. Het is daarom des te opvallender dat. ondanks
het ontbreken van een volwassen theoretische basis en een heldere definitie van
geheimen, zulke consistente onderzoeksresultaten gevonden worden. Dit wijst op
een fenomeen dat serieus genomen dient te worden. Hulpverleners zouden
daarom beducht moeten zijn op de mogelijke aanwezigheid van een emotioneel
belastend geheim bij pati8nten.
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