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Intrusive thoughts about negative events are core symptoms of several psychiatric disorders. Because current
instruments for the assessment of thought suppression are unsatisfactory, we developed and evaluated the
dimensionality and validity of a questionnaire that distinguishes between threemajor facets of thought suppres-
sion – intrusions, suppression attempts, and effective suppression – that affect psychopathology distinctly.
Participants (N = 784) divided over three age groups, 25 years and younger (n = 351), between 26 and
50 years (n = 202), and 51 years or older (n = 231), completed the Thought Suppression Inventory-Revised.
The data were analyzedwith sophisticated nonparametric item response theory. ExploratoryMokken scale anal-
ysis revealed a three-factor structure, whichwas affirmedwith confirmatory analyses. The Suppression Attempts
scale appeared to be aweak scale, specifically in the two older age groups. Since suppressionmost likely depends
on inhibitory ability – which declines with age – suppression attempts probably have increasingly variable
outcomes (i.e., failure or success), which complicates measuring this factor. Overall, our findings suggest that
three facets of thought suppression can be measured especially in younger individuals, but that for individual
measurements particularly in the older age groups the Suppression Attempts scale has to be used with caution.
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1. Introduction

Unwanted, intrusive thoughts about negative events are central to a
number of psychological disorders, such as obsessive–compulsive disor-
der (OCD; Julien, O'Connor, & Aardema, 2007), post-traumatic stress
disorder (PTSD; Ehlers & Clark, 2000; Shipherd & Salters-Pedneault,
2008), and depression (Wenzlaff, 2005; Wenzlaff & Wegner, 2000).
Such thoughts are also common in the daily lives of healthy individuals
(Brewin, Christodoulides, & Hutchinson, 1996; Clark & Rhyno, 2005;
Rachman& de Silva, 1978) and it is self-evident that people occasionally
attempt to suppress these thoughts. The extent to which individuals are
successful in doing this varies and likely differs with age; therefore
studying thought suppression in non-clinical individuals of different
ages could serve as a usefulmodel for pathological thought suppression.
However, current instruments for thorough assessment of thought
suppression are unsatisfactory, because questionnaire items do not
have simple structure or are unscalable. Thus, the current study set
out to develop an instrument that properly distinguishes between
t University, PO Box 80140, NL-
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three major facets that make up the process of thought suppression –
intrusions, suppression attempts, and effective suppression – in several
age groups.

The development of an instrument that encompasses all aspects of
thought suppression is especially relevant because in the last decade,
the idea that thought suppression is always ineffective and counterpro-
ductive has been challenged by numerous studies. These studies either
show that rebound effects – an increase of intrusive thoughts after sup-
pression – are inconsistent (Magee, Harden, & Teachman, 2012; Purdon,
1999), or that suppressedmemories can actually become less accessible
(e.g., Anderson & Green, 2001; Depue, Curran, & Banich, 2007; van
Schie, Geraerts, & Anderson, 2013; for reviews see Anderson &
Hanslmayr, 2014; Anderson & Huddleston, 2011). Interestingly, engag-
ing in thought suppression can also reduce the number of unwanted
memories that intrude into awareness (Benoit, Hulbert, Huddleston, &
Anderson, 2014; Levy & Anderson, 2012). Hence, the blanket term
‘thought suppression’ may long have been equated erroneously with
ineffectiveness (e.g., in models of psychopathology; Ehlers & Clark,
2000; Rachman, 1998), while evidently it can be effective in reducing
intrusive memories. Thus, if certain people are able to regulate negative
affect by effectively suppressing intrusive memories that evoke feelings
of fear, anxiety or anger, this could reduce psychopathological symp-
toms. Research on individual differences in thought suppression may
shed light on why some people are better in regulating unwanted
intrusive thoughts than others.
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Moreover, it is likely that thought suppression may change over an
individual's lifetime, as with age – at least some – inhibitory abilities
decline (Hasher & Zacks, 1988). Indeed, on a behavioral level older
adults experience more pro-active interference in memory than youn-
ger adults, which is exactly what one would expect if older adults are
less able to engage in inhibitory control (Biss, Campbell, & Hasher,
2013; Lustig, Hasher, & Tonev, 2001). Furthermore, decreased inhibitory
control hinders older adults from intentionally forgetting unwanted
episodic memories (Anderson, Reinholz, Kuhl, & Mayr, 2011). Hence,
age-related decreases in inhibitory control may therefore lead to
increases of intrusive, recurrent memories, which are core symptoms
of psychiatric disorders such as PTSD and OCD. To determine the exact
relationship between thought suppression and psychopathology, it is
essential to adequately measure all aspects of thought suppression.

The White Bear Suppression Inventory (WBSI; Wegner & Zanakos,
1994) was the first instrument enabling the assessment of individual
thought suppression and its relation to psychopathology. However,
the WBSI seemed to lack a consistent factor dimensionality and
therefore highlights that thought suppression is not a unidimensional
construct; a substantial number of studies found that at least some of
the items capture another construct, namely intrusions (Blumberg,
2000; Höping & De Jong-Meyer, 2003; Luciano et al., 2006; Muris,
Merckelbach, & Horselenberg, 1996; Pica, Pierro, & Giannini, 2014;
Rassin, 2003; Rodríguez, Delgado, Rovella, & Cubas León, 2008; Schmidt
et al., 2009; Spinhoven&VanderDoes, 1999). Thismakes interpretation
difficult because it is unclear whether a low score implies successful
thought suppression, the absence of experienced intrusions, or both
(Blumberg, 2000; Rassin, 2003). This continuing debate on the
construct validity and the imperfections of the WBSI necessitated the
development of an instrument that overcame its shortcomings by
using separate scores for different constructs.

Contrary to the WBSI, the three-factor Thought Suppression Inven-
tory (TSI, Rassin, 2003) seemed to successfully differentiate thought
suppression (attempts) from intrusions, and from successful thought
suppression. In a student population, Rassin (2003) showed that intru-
sions were strongly related to general psychopathology and obsessive–
compulsive symptoms, while suppression attempts were not.2 Addi-
tionally, successful suppression on the TSI correlated negatively with
WBSI intrusions and suppression components, showing that the WBSI
– which was intended to measure suppressing thoughts – essentially
measures failed suppression. Thus, Rassin (2003) emphasized the inher-
ent bias of the WBSI and introduced the TSI as an alternative question-
naire for integral thought suppression.

Though the TSI was a first instrument to assess the complete con-
struct of thought suppression, it is not without flaw. Using sophisticated
tools from modern item response theory, Wismeijer (2012) revealed
that in an elderly population 8 out of 15 TSI items had unsatisfactory
psychometric properties. These items did not have a simple structure
or were unscalable (e.g., item 12 loaded equally on all scales ‘I am able
to suppress unpleasant experiences to the point that I hardly remember
them’). Consequently, Wismeijer proposed rephrasing or replacing of
these items.

Since the TSI proved to be psychometrically unsound and its gener-
alizability unclear, the goal of our study was two-fold. First, we critically
examined the TSI's items, developed new items, and rephrased old
items. This was done in order to create a valid revised questionnaire
that adequately distinguishes between thought suppression attempts,
successful thought suppression and unwanted intrusive thoughts. Sec-
ond, because thought suppression likely varies with age and since pre-
vious studies predominantly examined the psychometric properties of
the TSI with age-restricted samples (viz., students (mean age = 20.4,
2 Note that this lack of correlation might also be attributed to relatively large measure-
ment error – shown by the low reliability estimates (test-retest reliability = .43,
Cronbach's alpha = .64) – of suppression attempts in comparison with the other con-
structs (Furr & Bacharach, 2014).
SD = 2.5) and the elderly (mean age = 65.0, SD = 9.58); Rassin,
2003; Wismeijer, 2012), our study used a broad stratified quota sample
with individuals in the age range of 16 to 83 years. This allowed us to
examine if the psychometric properties of the TSI-Revised (TSI-R) are
widely supported by all subgroups, and not only by students, who are
a commonly examined group. Additionally, we hypothesized that, as a
consequence of reduced inhibitory control with age, older groups
experience less effective suppression and more intrusions. Following
Wismeijer (2012), modern test theory was used to explore the dimen-
sionality of TSI-R. Modern test theory offers rich and sophisticated
tools to scrutinize the psychometric properties by focusing on item
responses (Reise, Ainsworth, & Haviland, 2005).
2. Method

2.1. Participants

The majority of the 784 participants in our study indicated being
Dutch nationals (96.4%), while a minority had non-Dutch or dual na-
tionalities (3.6%), though all participants spoke Dutch. The majority of
our sample indicated their highest level of completed education was
at undergraduate or graduate level (71.3%), followed by vocational
training (17.0%), high school (10.3%), or another type of education
(1.4%). Participants were divided over three age categories to ensure a
divers sample; 25 years and younger (n = 351, mean age = 20.2
years, SD = 2.19, 28.5% male), between 26 and 50 years (n = 202,
mean age = 36.1 years, SD = 7.79, 33.7% male), 51 years or older
(n=231, mean age= 62.4 years,3 SD=7.61, 42.9%male). All subjects
that finished at least the TSI-R at the first testing timewere requested to
participate in the second testing period. Consequently, the samplemea-
suring test-retest reliability consisted of 427 subjects (25 years or youn-
ger: n= 82, mean age = 22 years, SD= 2.21, 32.9% male; between 26
and 50 years: n= 156, mean age = 36.7 years, SD= 7.87, 32.7% male;
51 years or older: n = 189, mean age = 62.7 years3, SD = 7.68, 43.1%
male). All subjects participated voluntarily.
2.2. Questionnaires

2.2.1. Thought Suppression Inventory-Revised
The Thought Suppression Inventory-Revised (TSI-R) is a revision of

the TSI (Rassin, 2003), a Dutch 15-item self-report instrument to mea-
sure successful and unsuccessful thought suppression. Items are scored
from 1 strongly disagree to 5 strongly agree indicating agreement with
statements such as ‘I havemany unpleasant thoughts’. Total scale scores
are calculated by adding item scores for each of the three scales inde-
pendently. Total scores range from5 to 25,with higher scores indicating
more intrusions, more suppression attempts, or successful suppression
(compared to non-successful suppression). for the revised version, TSI
items critiqued byWismeijer (2012) were either rephrased or replaced,
and several new itemswere added. Consequently, the TSI-R consisted of
21 items at the moment of testing (see Table 1, for TSI-R items)
2.2.2. White Bear Suppression Inventory
The WBSI (Wegner & Zanakos, 1994) is a 15-item self-report

questionnaire measuring thought suppression. Items are scored from
1 strongly disagree to 5 strongly agree and total scores vary from 15 to
75, where higher total scores reflect a stronger tendency towards
thought suppression. See Appendix A for reliability estimates (internal
consistency) of our three age groups for all questionnaires besides the
TSI-R.
3 Mean age was calculated based on 230 participants for the first testing time and on
188 participants for the second testing time; one participant did not report age, only age
group.



Table 1
Twenty-one translated items of the Dutch TSI-R.

Item Construct Description

1. Int I have thoughts, which I would rather not have.
2. Sup Att Sometimes I stay busy just to prevent having certain thoughts.
3. Eff Sup I am able to suppress unpleasant thoughts.
4. Int I have many unpleasant thoughts.
5. Sup Att I try to suppress certain thoughts.
6. Eff Sup I am able to put aside problems and worries.
7. Int I experience many emotions that are too intense to control.
8. Sup Att I try to think about something else, if I have an unpleasant

thought.
9. Eff Sup I am able to keep a problem out of mind until I have time to deal

with it.
10. Int I am often preoccupied with certain unwanted thoughts or

ideas.
11. Sup Att I try to put unpleasant thoughts out of mind as quickly as

possible.
12. Eff Sup I am able to suppress an unpleasant experience to the point that

it hardly comes to mind.
13. Int Some unwanted thoughts enter my mind without me being able

do anything about it.
14. Sup Att I try not to think of unpleasant events.
15. Eff Sup I succeed in controlling unwanted thoughts whenever it is

necessary.
16. Int I am unable to concentrate because certain unpleasant thoughts

dominate my mind.
17. Sup Att Sometimes I decide to keep certain memories out of mind.
18. Eff Sup I am able to stop unpleasant memories from coming to mind

whenever I want to.
19. Int My thoughts are often about the same unpleasant idea.
20. Sup Att Certain things I try not to think of.
21. Eff Sup I am able to put aside unpleasant thoughts and/or images

effortlessly.

Note. Int = Intrusion; Sup Att = Suppression Attempts; Eff Sup = Effective Suppression.
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2.2.3. Thought Control Ability Questionnaire
The Thought Control Ability Questionnaire (TCAQ; Luciano,

Algarabel, Tomás, & Martínez, 2005) is a 25-item self-report measure
that measures the ability to control unwanted thoughts. Items are
scored from 1 strongly disagree to 5 strongly agree. Total sum scores
range from 25 to 125, where high scores indicate more control over
unwanted intrusive thoughts.
2.2.4. Obsessive–Compulsive Inventory-Revised
The Obsessive–Compulsive Inventory-Revised (OCI-R; Foa et al.,

2002) is an 18-item self-report measuring obsessions and compulsions.
Items are from0 not at all to 4 extremely, and total scores range from0 to
72, where a higher score is indicative of more OCD related behavior.
Additionally, subscale scores can be calculated for six three-item
factors: washing, checking, ordering, hoarding, obsessing, and mental
neutralizing.
2.2.5. PTSD Symptom Scale Self-Report
The PTSD Symptom Scale-Self Report (PSS-SR; Foa, Riggs, Dancu, &

Rothbaum, 1993) is a 17-item self-report in which participants rate
how much they experienced DSM-IV specified PTSD symptoms. Items
are scored from 0 not at all to 3 five times per week or more, and higher
sum total scores (ranging from 0 to 51) indicate higher severity of
PTSD symptoms. Additionally, the PSS-SR consists of three clusters;
re-experiencing (4 items), avoidance (7 items), and arousal (6 items).
2.2.6. The Marlowe–Crowne Social Desirability Scale
The Marlowe–Crowne Social Desirability Scale (MC-SDS; Crowne &

Marlowe, 1960) is 33-item self-report instrument, which measures so-
cial desirable response tendencies. Items are scored dichotomously
(yes/no) and sum total scores range from 0 to 33; higher scores indicat-
ing social desirable response tendencies.
2.3. Procedure

Participants were recruited from volunteer research pools and the
nearby community via e-mail lists and snowball sampling. Contacted
participants were invited via e-mail to take part in a two-phase online
questionnaire programmed in Qualtrics (Qualtrics, Provo, UT). They
were requested to fill out all questionnaires in a quiet space or room
where they would not be disturbed. At the first time of testing partici-
pants provided demographical data (age, sex, level of education and
ethnicity), and filled out TSI-R, WBSI, TCAQ, OCI-R, PSS-SR and
MC-SDS (fixed order), which took approximately 25 min to complete.
After two weeks participants who at least completed the TSI-R were
requested to fill out the TSI-R a second time, which took no longer
than 5 min to complete.

2.4. Statistical analyses: the monotone homogeneity model

Like Wismeijer (2012), we used a nonparametric model stemming
from item response theory to assess the dimensionality and the scalabil-
ity of the data (for an introduction into nonparametric IRT, see Sijtsma &
Molenaar, 2002). Specifically, we applied one of the Mokken models to
the data, namely the monotone homogeneity model (MHM; Mokken &
Lewis, 1982). One advantage of using item response theory in exploring
the dimensionality of the data is that it enables us to take the measure-
ment level of the data into account. For the TSI-R, it is reasonable to sup-
pose that the psychological constructs – Intrusion, Suppression
Attempts, and Effective Suppression – have an ordinal measurement
level. Therefore, the MHM is particularly suited as it imposes only ordi-
nal restrictions on the data, while other models (e.g., 2PLM) might be
unduly restrictive (see Sijtsma & Molenaar, 2002, for an in-depth com-
parison of the NIRT models and parametric IRT models). Technically,
this implies that the item response function (IRF) that describes the
relationship between the item score and the underlying latent trait or
scale has to bemonotonously non-decreasing, meaning that the steeper
the IRF of an item, the better that item discriminates between different
scale values and the better the item fits into the scale. Therefore, one
might say that an adequately discriminating item measures the under-
lying latent trait well. In turn, in an exploratory setting, the interpreta-
tion of the latent trait is determined by well discriminating items, just
like this is done by using high factor loadings to interpret the factors
in a principal component analysis.

Mokken scale analysis (MSA) offers some sophisticated tools to
investigate scalability of items of a polytomous item set and the
unidimensionality of those items (Hemker, Sijtsma, & Molenaar,
1995). First, the H coefficient (Loevinger, 1948) of a scale gives
information about the scalability of a set of items as a scale. Concurrent-
ly, H scale coefficients express model fit, where H has a maximum of 1.
Values between .30 and .40 are considered to be aweak scale, values be-
tween .40 and .50 constitute a medium scale, and values from .50 are
interpreted as a strong scale (Mokken, 1971, p.185). A strong scale
implies that the items constitute a uniform set and that these items
are good in discriminating different values on the latent trait. The H
coefficient can also be determined for individual items, the Hi

coefficients. These show the scalability of individual items within a
scale. According to Mokken individual items require Hi of at least .3. The
higher the Hi, the steeper the IRF of an item (i.e., better discriminability).

Furthermore, MSA can be used to assess the assumption of monoto-
nously non-decreasing IRFs by testing whether decreases on some
part(s) of the scale are significant. These tools enable us to explore the
scalability of items on a more appropriate and sophisticated way then
would have been possible when using exploratory factor analysis,
such as principal component analysis.

MSA can be used in a confirmatory and exploratory way. In an
exploratory approach we wish to explore the dimensionality of the
data since 8 of 15 original TSI items were adjusted according to the
recommendations of Wismeijer (2012), new items were added, and
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becausewe use a different (viz., broader) population. In the exploratory
analyses we will search for scales that consist of items that have at least
weak scale quality (Hi N .3). Following Wismeijer (2012) as much as
possible, the items 1, 4, 7, 10, 13, 16, and 19 should fit in the Intrusion
scale, the items 2, 5, 8, 11, 14, 17, and 20 in the Suppression Attempts
scale, and the items 3, 6, 9, 12, 15, 18, and 21 should fit in the Effective
Suppression scale. Subsequently, in confirmatory analyses we wish to
cross validate the dimensionality (i.e., scales) that resulted from the ex-
ploratory analysis. To accommodate both exploratory and confirmatory
analyses, we split the dataset in two by assigning the even rows to the
train set and the uneven rows to the test set. To ensure age is evenly dis-
tributed we sorted the data by age before splitting the data. Specifically,
confirmatory analyses were performed on three different age groups
[25 and younger (n = 176); between 26 and 50 (n = 101); and
51 years and older(n = 115)] and the quality of the scales for these
three groups was compared. The MSA were performed using the
Mokken package (Van der Ark, 2012) in R (R Core Team, 2013).
3. Results

3.1. Exploratory MSA

In the exploratory MSA we started with a lower bound value of
H = .30 and gradually increased this lower bound value to assess
how the items group together. In the standard item selection algorithm
of MSA – automated item selection procedure (AISP) – items are
sequentially added to the scale as long as the H coefficient of the scale
including the item is above .30 (when using a lower bound of .30).
When no items are left that fulfill the criteria, a second, third, etc.
scale is evaluated according to the same criteria. The exploratory MSA
predominantly revealed three scales with H values ranging between
H = .44 and H = .53 for different values of the lower bound. Table 2
shows the grouping of the items for different values of the lower
bounds. Note that only the results of the lower bounds .30, .35, .40
and .45 are reported as higher lower bounds were undesirably strict
and many items were excluded.
Table 2
Selected clusters from AISP, Hi coefficients, H coefficients per cluster in exploratory
Mokken scale analysis.

Item c = .3 c = .35 c = .40 c = .45

C1 C2 C3 C1 C2 C3 C1 C2 C3 C1 C2 C3 C4

Int1 .50 .52 .52 .52
Int4 .59 .62 .62 .62
Int7 .46 .48 .48 .48
Int10 .58 .61 .61 .61
Int13 .48 .51 .51 .51
Int16 .48 .50 .50 .50
Int19 .46 .48 .48 .48
Sup Att2 .49 .51 .51 .51
Sup Att5 .51 .52 .52 .52
Sup Att8 .42 .42 .42
Sup Att11 .48 .47 .47 .51
Sup Att14 .44 .44 .44 .51
Sup Att17 .43 .45 .45 .49
Sup Att20 .32 .45 .45 .49
Eff Sup3
Eff Sup6 .46 .46 .50 .50
Eff Sup9 .46 .46 .49 .49
Eff Sup12 .38 .38
Eff Sup15 .49 .49 .51 .51
Eff Sup18 .52 .52 .55 .55
Eff Sup21 .56 .56 .58 .58
Scale .49 .48 .44 .53 .48 .47 .53 .53 .47 .53 .53 .51 .49

Note. c = lower bound; C=cluster; Int= Intrusion; Sup Att = Suppression Attempts; Eff
Sup = Effective Suppression.
For all lower bounds, the first component can be interpreted as the
Intrusion scale, the second component as the Effective Suppression
scale, and the third component as the Suppression Attempts scale. Re-
markably, item 2 (‘Sometimes I stay busy just to prevent having certain
thoughts’) and item 5 (‘I try to suppress some thoughts’) weremeant to
load on the Suppression Attempts scale but consistently loaded on the
Intrusion scale. Additionally, at a lower bound of H = .3, item 20 (‘Cer-
tain things I try not to think of’) also loads on the Intrusion component.
However, item 20 does fit into the Suppression Attempts scale as
intended when the lower bound is increased. Furthermore, item 3 (‘I
am able to suppress unpleasant thoughts’) does not fit any of the scales
when a minimum lower bound of H = .30 is required. The same holds
for item 12 (‘I am able to suppress unpleasant experiences to the
point that I hardly remember them’) if the lower bound equals H =
.40, and for item 8 (‘I try thinking of something else if I have an unpleas-
ant thought’) if the lower bound equals H = .45. When H = .45, four
components are found in which the Suppression Attempts scale is fur-
ther broken down into two scales; one regarding suppression attempts
of unpleasant experiences or thoughts, and one concerning suppression
attempts of memories.

The results fromusing a lower boundofH=.35fit best givenour ex-
pectations. Item 20 does fit into the Suppression Attempts scale and
item 12 and 8 are still included. Consequently, this structure will be
used in further confirmatory analyses. In this scale structure, the Intru-
sion scale has the highest H coefficient; H= .53, with Hi values ranging
from .48 (item 19) to .62 (item 4), and a reliability of λ2 = .88. The Ef-
fective Suppression scale has anH coefficient ofH= .48,withHi ranging
from .38 (item 12) to .56 (item 21). For this scale reliability was λ2 =
.81. Finally, the Suppression Attempts scale has an H coefficient of
H = .47, with Hi values ranging from .42 (item 8) to .47 (item 11). The
scale reliability is λ2 = .77. For all items in these three scales themono-
tonicitywas not violated (i.e., none of the IRFs decreased). Furthermore,
for semantic reasons, items 2 and 5 were removed from the Intrusion
scale to enable a clear interpretation of the scale as Intrusions. Conse-
quently, the final Intrusion scale consisted of 7 items, had an H coeffi-
cient of H = .54, in which Hi values ranged from .48 (item 19) to .62
(item10), and a scale reliability ofλ2= .86. Overall, from the explorato-
ry MSE we can conclude that the hypothesized three-factor structure is
present, with strong to medium scales.
3.2. Confirmatory MSA

Subsequently, a confirmatory MSA was performed on the test
dataset (n = 392) to confirm the three-factor structure found in the
exploratory MSA (see Table 3). The Intrusion scale has an H value
of .55, indicating strong scale strength. Individual item Hi values range
from .49 (item 19) to .60 (item 4), which indicates that the items be-
longing to this scale discriminate quite well between different values
on the Intrusion scale. The reliability of the scale is λ2= .87, which is as-
sumed to be sufficient. Secondly, the H coefficient of the Effective
Table 3
Hi and H coefficients and standard errors for the confirmatory TSI-R scales for all groups
combined.

Intrusion Effective suppression Suppression attempts

Item Hi (SE) Item Hi (SE) Item Hi (SE)

1 .56 (.03) 6 .47 (.04) 8 .36 (.04)
4 .60 (.03) 9 .51 (.03) 11 .30 (.04)
7 .54 (.03) 12 .41 (.04) 14 .40 (.04)
10 .57 (.03) 15 .49 (.03) 17 .35 (.04)
13 .55 (.03) 18 .48 (.04) 20 .41 (.04)
16 .53 (.03) 21 .54 (.03)
19 .49 (.03)
H (SE) .55 (.03) H (SE) .48 (.03) H (SE) .37 (.03)
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Suppression scale is .48, which indicates medium scale strength. The Hi

values are somewhat lower than the Intrusion scale and range from .47
(item 6) to .54 (item 21). Additionally, the reliability of the scale is λ2=
.81, which is assumed to be sufficient as well. Finally, the Suppression
Attempts scale had the lowest H value (H = .37), which expresses
weak scale strength. Here the Hi values vary between the lower bound
value .30 (item 11) to .41 (item 20), which indicates that the IRFs of
the items in this scale discriminate less adequately compared to items
in the other scales. Furthermore, the reliability of the Suppression At-
tempts scale is λ2= .71, which is lowwhen the scale is used tomeasure
individual scale levels. Overall, none of the 18 items showed a signifi-
cant decrease in the item response function. This result indicates that
the items within each scale form a unidimensional item set. Overall,
the confirmatory MSA verified the three-factor structure found in the
exploratory MSA.

3.3. Confirmatory MSA on separate age groups

The results of the confirmatory MSA on separate age groups are
shown in Table 4. TheH coefficients of the scales show that the strongest
scales are found in the youngest age group with H values ranging
from .47 (Suppression Attempts) to .59 (Intrusion), indicating strong
scales for Intrusions and Effective Suppression, and medium scales for
Suppression Attempts. The H values of scales in the older age groups
were strong (Intrusion), medium (Effective Suppression), and weak
(Suppression Attempts). The Hi values show that there are some prob-
lematic items in themiddle age and oldest age group in the Suppression
Attempts scale. All itemHi values are relatively low for these groups and
in particular items 8 (26–50), item 11 (both 26–50, and ≥51), and item
17 (both 26–50, and ≥51) have a bad quality (i.e., these items discrimi-
nate poorly). In addition, Table 4 provides the standard errors for each of
the item parameters. This gives an indication of the stability of the H
coefficients per item. As can be seen, the standard errors of the scale H
coefficients are not very large and similar across age groups. Comparing
those of the items across the age groups shows that the standard errors
for the older age groups are slightly larger than the youngest age group.
Looking at both the item parameters and standard error shows that
there is no overlap in the H coefficients of the suppression attempt
scale of the youngest age group compared to the older two age groups
(see also Appendix B). This indicates that there may be measurement
invariance for this scale and it should therefore be used with caution
in older age groups.

3.4. Additional analyses

To further assess the validity of the TSI-R, mean scale scores were
calculated for the factor structure that was used in the confirmatory
Table 4
Hi and H coefficients, standard errors, and reliability estimates (λ2) for the confirmatory TSI-R

Hi (SE)

Intrusion Suppression attempts

Item ≤25 26–50 ≥51 Item ≤25 2

1 .59 (.04) .54 (.06) .57 (.05) 8 .47 (.07) .
4 .63 (.04) .61 (.04) .58 (.06) 11 .49 (.06) .
7 .58 (.05) .49 (.06) .50 (.06) 14 .49 (.06) .
10 .61 (.04) .57 (.06) .52 (.08) 17 .44 (.06) .
13 .60 (.05) .52 (.07) .47 (.07) 20 .50 (.05) .
16 .57 (.04) .50 (.07) .53 (.06)
19 .53 (.05) .48 (.06) .45 (.06)
H .59 (.04) .53 (.05) .52 (.05) H .47 (.05) .
λ2 .89 .86 .85 λ2 .79 .

Note.N≤25=participant group 25 years and younger;N26–50=participant group between 26 an
115.
analyses and were correlated with other study measures in SPSS
(version 22) by means of Spearman correlations given the ordinal
nature of the measurements (see Table 5). Additionally, TSI-R scale
intercorrelations are presented (see Table 6). The mean scores were
calculated for all participants (N = 784). Overall, both the Intrusions
and Suppression Attempts scale correlated positively with psychopa-
thology such as PTSD and OCD, while the Effective Suppression scale
was inversely related to psychopathology measures. Interestingly, the
WBSI, which intends to measure thought suppression exclusively, in-
deed correlated with the Effective Suppression scale, but inversely
(ρ = −.37 to ρ = −.38). Moreover, the WBSI displayed the strongest
correlations with the Intrusions scale (ρ = .73 to ρ = .79). To assess
the temporal stability of the TSI-R, test-retest correlationswere calculat-
ed. For the Intrusion scale reliability is good (ρ= .81 to ρ= .84), for the
Effective Suppression scale it is acceptable (ρ = .73 to ρ = .78), while
for the Suppression Attempts scale, it is insufficient for use at an individ-
ual level ρ= .63 to ρ= .68). We would like to stretch that reliability is
an important aspect of a test, because it determines how much the
observed score is influenced by measurement error. The higher the
reliability, the less the observed score consists of measurement error.
For individual high-stakes testing a reliability coefficient of approxi-
mately .8 is desirable (Streiner, 2003), otherwise test scores may not
be accurately interpreted.

Lastly, we investigated if the age groups differed on the TSI-R's sub-
scales. Analysis of Variance (ANOVA) revealed significant effects for in-
trusions (F(2, 781) = 10.26, p b .001, ηp2 = .03). Bonferroni corrected
post-hoc follow-up showed that only the youngest group displayed
more intrusions compared to the other groups (ps b .001). For effective
suppression, we found a trend (F(2, 781) = 2.90, p= .056, ηp2= .01),
which remained a trend in follow-up, showing that the youngest
group displayed less effective suppression compared to the oldest
group (p = .06, see Table 7). Note that group differences for the Sup-
pression Attempts scale (and correlations with other questionnaires)
have to be interpreted with caution. Group differences were not
compared statistically, because there may be a violation of measure-
ment invariance (see Appendix B).
4. Discussion

The aim of this study was to develop and evaluate the structural,
convergent/discriminant, and criterion validity of a revised version
of the TSI. The TSI-R distinguishes between intrusions, thought sup-
pression attempts, and effective thought suppression. To test if the
TSI-R is psychometrically sound across all age groups, and not only
in the commonly examined group of students, we included individ-
uals from different age groups and analyzed the data using nonpara-
metric item response theory. The results show that the three unique
scales within the age groups.

Effective suppression

6–50 ≥51 Item ≤25 26–50 ≥51

25 (.08) .32 (.07) 6 .52 (.05) .49 (.07) .39 (.09)
23 (.07) .12 (.08) 9 .55 (.05) .52 (.06) .49 (.06)
35 (.06) .35 (.06) 12 .45 (.05) .45 (.09) .37 (.08)
22 (.08) .32 (.06) 15 .51 (.05) .54 (.06) .41 (.07)
35 (.06) .34 (.07) 18 .55 (.05) .42 (.07) .45 (.06)

21 .60 (.05) .53 (.07) .51 (.05)

28 (.05) .29 (.05) H .52 (.04) .49 (.06) .44 (.05)
63 .66 λ2 .84 .82 .77

d 50 years;N≥51=participant group 51 years and older.N≤25=176,N26–50=101,N≥51=



Table 5
Means (M), standard deviations (SD), and Spearman correlations for all study measures with the confirmatory TSI-R scales for the three age groups.

≤25 26–50 ≥51

M (SD) Int Supp Att Eff Supp Int Supp Att Eff Supp Int Supp Att Eff Supp

WBSI 42.66 (11.43) .78** .47** −.38** .79** .30** −.37** .73** .48** −.37**
TCAQ 83.68 (14.73) −.78** −.25** .65** −.76** −.13* .62** −.72** −.23** .63**
OCI-R 27.93 (8.64) .45** .24** −.22** .43** .07 −.27** .55** .21** −.31**
–Washing 3.70 (1.62) .13* .11* −.002 .12 .04 −.11 .25** .15* −.12
–Obsessing 4.82 (2.12) .68** .26** −.43** .68** .10 −.41** .68** .22** −.49**
–Hoarding 5.47 (2.44) .25** .13* −.10 .27** .01 −.18* .33* .14* −.08
–Ordering 5.10 (2.40) .23** .10* −.08 .19** .08 −.12 .41** .19* −.26**
–Checking 5.14 (2.13) .23** .18** −.10 .08 .06 −.07 .33** .14* −.18**
–Neutraliz. 3.70 (1.57) .13* .08 −.01 .14* .08 −.07 .18** .10 −.09
PSS-SR 23.34 (7.47) .54** .27** −.30** .59** .20** −.33** .57** .24** −.35**
–Re-exp. 5.46 (2.17) .40** .26** −.25** .45** .15* −.30** .43** .16* −.26**
–Avoidance 7.72 (2.73) .50** .25** −.23** .54** .15* −.27** .45** .22** −.24**
–Arousal 8.67 (2.97) .53** .23** −.30** .47** .18** −.29** .50** .20** −.35**
MC-SDS 19.17 (5.00) −.25** −.09 .24** −.34** −.04 .23** −.39** −.07 .33**

Note. N=784, except for WBSI (N=777). Statistical significance levels: *p b .05, **p b .001; WBSI =White Bear Suppression Inventory; TCAQ= Thought Control Ability Questionnaire;
OCI-R = Obsessive–Compulsive Inventory-Revised; PSS-SR = PTSD Symptom Scale Self-Report; MC-SDS = Marlowe–Crowne Social Desirability Scale; Int = Intrusion; Sup Att =
Suppression Attempts; Eff Sup = Effective Suppression.
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constructs of the thought suppression process, as has been found in
previous studies, are replicated in the TSI-R in the total sample
(Rassin, 2003; Wismeijer, 2012). The confirmatory MSA showed a
three-factor model that consisted of the components intrusions, sup-
pression attempts, and effective suppression with strong, weak, and
medium scales respectively. Furthermore, confirmatory analyses for the
three age groups showed that the hypothesized factor structure is mod-
erately or well represented depending on the specific age group. That
is, in the youngest age group, the strongest scale and scale consistency
is found. In themiddle andold age groups the Intrusion andEffective Sup-
pression scales appear to be sound and usable scales, but caution is re-
quired in using the Suppression Attempts scale for these age groups
since the scalability of the scale was low.

A possible explanation for stronger scales in the youngest group
is the uniformity of this group. These subjects were more alike in
terms of age range (16–25) and educational background (mostly
psychology students) in comparison to the two older age groups.
Moreover, in Wismeijer's (2012) senior citizen population, which is
comparable to our oldest group, suppression attempts were also dif-
ficult to measure; 4 out of 5 items had unsatisfactory psychometric
properties, which may be a result of the aging process. Since general
inhibitory control decreases with age, conscious control of unwanted
memoriesmay also decline with age (Anderson et al., 2011; Hasher &
Zacks, 1988). A potential consequence is that the participants gradu-
ally start to abandon unsuccessful suppression strategies
(i.e., suppression attempts). Perhaps eventually even effective sup-
pression strategies become less successful and stable. This suggests
that specifically the construct suppression attempts – but with age
possibly also effective suppression – may indeed be more difficult
to measure consistently in older populations.
Table 6
Spearman intercorrelations for the TSI-R scales.

≤25 26–50 ≥51

Int Supp
Att

Eff
Supp

Int Supp
Att

Eff
Supp

Int Supp
Att

Eff
Supp

Int – – – – – – – – –
Supp Att .34** – – .13 – – .33** – –
Eff Supp −.47** .02 – −.44** −.003 – −47** .07 –

Note. Int = Intrusion; Sup Att = Suppression Attempts; Eff Sup = Effective Suppression.
However, suppression attempts could be a difficult construct to
measure uniformly in general. As the results showed, this scale only
reached medium scale strength in the youngest age group and the
measurement invariance may have been violated. This may be
explained by the fact that an attempt can be either successful or unsuc-
cessful. Different individuals may alternate between attempts depen-
dent on the outcome of that suppression attempt, or may know that
some attempts are unsuccessful and lead to intrusions. This may also
explain why in the exploratory MSA suppression attempts items 2 and
5 were consistently clustered with intrusions items; these suppression
attempts seem to consistently fail and lead to intrusions.

Regarding further construct validity, the TSI-R showed appropri-
ate convergent and discriminant scale validities that were compara-
ble for the different age groups. Effective suppression correlated
positively with a questionnaire measuring thought control specifi-
cally, while inverse correlations with this questionnaire were pres-
ent for the Intrusion and Suppression Attempts scales.
Furthermore, there were medium to strong correlations of all TSI-R
scales with the WBSI, and remarkably, the Intrusion scale showed
the strongest positive correlation with the WBSI, while the Effective
Suppression scale was correlated inversely to theWBSI. The latter re-
sult not only strengthens the idea that the WBSI specifically mea-
sures failing suppression attempts, but also that our Effective
Suppression scale measures the opposite: attempted suppression
that was successful.

Generally, the TSI-R displayed appropriate criterion validity.
Nearly all scales of the TSI-R were significantly correlated with
PTSD symptom severity, and specifically intrusions and thought sup-
pression attempts were related to more PTSD symptoms, which is in
accordance with models of PTSD (e.g., Ehlers & Clark, 2000). Howev-
er, inconsistent with these models is the observation that effective
suppression was related to a reduction in PTSD symptomatology.
Table 7
Means and standard errors for the confirmatory TSI-R scales for the three age groups.

Intrusion Suppression attempts Effective suppression

≤25 18.69 (.30) 16.97 (.17) 17.88 (.22)
26–50 16.92 (.37) 15.64 (.23) 18.39 (.27)
≥51 16.97 (.34) 16.01 (.21) 18.65 (.25)

Note. The Intrusion scale consists of 7 items, the Suppression Attempts scale of 5 items, and
the Effective Suppression scale of 6 items. N≤25 = 351, N26–50 = 202, N≥51 = 231.
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Thought suppression is mostly considered a maladaptive strategy in
dealing with threat, because it is assumed to directly lead to an in-
crease in symptoms (e.g., intrusions; Ehlers & Clark, 2000;
Shipherd & Salters-Pedneault, 2008). In fact, these models implicitly
seem to consider any form of thought suppression to bemaladaptive.
Therefore they disregard the idea that successful thought suppres-
sion is possible, and potentially beneficial.

Interestingly, our study shows that effective suppression was not
only associated with lower symptomatology for PTSD, but also with
fewer OCD symptoms even despite the limited range of scores on
these questionnaires. Effective suppression indeed seems to be a con-
struct that relates uniquely to intrusions. TSI-R scale intercorrelations
specifically show that effective suppression is associated with fewer
self-reported intrusions, while suppression attempts were correlated
with more intrusions. The relationship between effective suppression
and intrusions is also consistent with recent studies on suppression-
induced forgetting. In these studies participants successfully forget un-
wanted memories (e.g., Anderson & Huddleston, 2011) and reduce
the number of intrusions of these unwanted memories over time
(e.g., Levy & Anderson, 2012). Moreover, a recent experimental study
corroborates our correlational findings and shows in a patient sample
that failing to forget unwanted memories is indeed related to more se-
vere PTSD symptomatology (Catarino, Küpper, Werner-Seidler,
Dalgleish, & Anderson, 2015).

To our surprise, older participants had the fewest intrusions and
displayed the most effective suppression. Although this was unfore-
seen, the scale interrelationships within age groups are expected
based on theory (e.g., higher effective suppression with lower intru-
sions). Why older participants report performing better than youn-
ger adults is currently unclear, though explanations can be put
forth. A substantial body of research now shows that despite de-
creases in biological and psychological functioning, people in old-
age generally report high levels of emotional well-being, which
seems to be a result of changes in emotional processing (see
Charles & Carstensen, 2010 for a review). Older adults generally
show positivity biases in memory; they focus more attention on pos-
itive information compared to negative information, recall positive
information better, and tend to interpret negative memories as neu-
tral or positive (Charles, Mather, & Carstensen, 2003; Mather &
Carstensen, 2005; Schlagman, Schulz, & Kvavilashvili, 2006).

Perhaps, age-related differences in emotional processing may af-
fect how individuals of different ages deal with unwanted memories.
As a consequence, unwanted memories may in part simply pass by
unattended, because older individuals pay less attention to these
memories or because an intrusive memory is not necessarily un-
wanted because it is not considered as a negatively valenced memo-
ry. This is in line with research showing that older adults
demonstrate more self-reported mindfulness compared to younger
adults (Hohaus & Spark, 2013), and also with some prevalence stud-
ies that show intrusion-related disorders plateau or even decline
with age (e.g., Kessler et al., 2005). Perhaps changes in emotional
processing are even able to compensate for inhibitory deficits. As a
result the number of consciously experienced intrusions decreases.
However, in spite of possible declines in inhibitory abilities
compared to younger adults, older adults may actually still be more
effective in suppressing unwanted memories, because overall they
experience fewer negative memories they do not want to think
about.

It is currently still largely unclear how age affects thought
suppression or even how the theoretical constructs of the thought
suppression themselves are exactly related; they could be
intertwined, strongly linked empirically, or maybe even parts of
the same mechanism. Some sort of relationship between intrusion
and suppression attempts may even be expected, as it is a frequently
made assumption in theory and in cognitive models. Clark and
Rhyno (p.4, 2005) for instance define intrusive thoughts as
unintended, recurrent events that are difficult to control. Theoretical-
ly, this could mean that an intrusion is often accompanied by a sup-
pression attempt that failed. Alternatively, an intrusion could trigger
an attempted suppression.

This study has some limitations. Although we found a three-
factor solution using self-reports, we did not measure any of those
factors behaviorally, though there are sophisticated tasks available
to measure these factors (see Benoit et al., 2014; Levy & Anderson,
2012). This would also provide a solution for participants responding
in a socially desirable manner, which is an unwanted influence in
questionnaire research in general. With respect to this response
bias, our study is no exception; there were medium strength correla-
tions between social desirability and some of the scales in our re-
search. Though our study employed a population-wide sample in
terms of age, our data was not fully equally distributed over age
groups; compared to the youngest group the older groups had
lower numbers of observations. Also, even though we used a large
stratified sample of Dutch nationals, a larger sample would have fur-
ther increased the accuracy of our analyses, since MSA, specifically
AISP, requires considerable sample sizes (Straat, van der Ark, &
Sijtsma, 2014). Finally, even with healthy individuals suppressing
everyday intrusive thoughts, our study can be considered as limited
because of its relative homogeneity, in the sense that we used
healthy participants only. In a more heterogeneous sample, for
instance consistent of individuals with psychological problems or
patients with PTSD or OCD, it is conceivable that a clearer three-
factor structure might be present with items that have higher
discriminability. This may also shed some light on those individuals
who report intrusive thoughts without suppression attempts or
those who report suppression attempts without intrusions.

All in all, the Mokken scale analyses showed that in all three age
groups the TSI-R measures three factors of the thought suppression
process: intrusions, suppression attempts, and effective suppres-
sion. Though, use of the TSI-R is not yet suited for administration
in the general population, but is best suited for research in
undergraduates, which are frequently used for psychological
research and theory building. Further research should aim to
address an unexpected finding; why older individuals show less
intrusions and more effective suppression compared to younger
individuals. Additionally, it should investigate a recurring and still
unresolved phenomenon in thought suppression studies: the link
between different processes within the thought suppression
mechanism, especially how suppressions and intrusions are relat-
ed. These processes could be strongly intertwined, causally linked,
or continuously reinforcing each other. The factor analytical ap-
proach used is the common approach to investigate the dimension-
ality. It sheds light on the underlying factors involved in the
mechanism, but it cannot reveal the reciprocal intertwinement of
the relationship that is hypothesized by the theory. This would be
the next step in future research: revealing this reciprocal inter-
twinement and investigating the potentially moderating role of
age or clinical diagnosis. Accordingly, the specific relationships of
these processes should be investigated in populations of different
age or clinical status, as it is very likely that these processes and
the type of relationship they display, could vary with age or clinical
diagnosis.
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Appendix A

Internal consistency reliability estimates (λ2) forWBSI, TCAQ, OCI-R,
PSS-SR and MC-SDS for the three age groups.
W
T
O
–
–
–
–
–
–
P
–
–
–

In
1
4
7
1
1
1
1
S

Su
8
1
1
1
2
S

E
6
9
1
1
1
2

≤25
 26–50
 ≥51
BSI
 .92
 .92
 .92

CAQ
 .92
 .93
 .92

CI-R
 .88
 .87
 .88

Washing
 .80
 .74
 .78

Obsessing
 .83
 .75
 .71

Hoarding
 .73
 .70
 .82

Ordering
 .84
 .85
 .79

Checking
 .66
 .73
 .72

Neutralizing
 .74
 .73
 .68

SS-SR
 .92
 .90
 .90

Re-experiencing
 .82
 .81
 .80

Avoidance
 .81
 .77
 .82

Arousal
 .80
 .71
 .71

C-SDS
 .72
 .76
 .71
M
Note. N = 784, except for WBSI (N = 777; WBSI = White Bear Suppression Inventory;
TCAQ = Thought Control Ability Questionnaire; OCI-R = Obsessive–Compulsive
Inventory-Revised; PSS-SR = PTSD Symptom Scale Self-Report; MC-SDS = Marlowe–
Crowne Social Desirability Scale.

Appendix B
At thismomentMSAdoes not provide a directway to compareHi co-
efficients and test for measurement invariance. A potential, but admit-
tedly not perfect, solution is to calculate a confidence interval for each
item. If item confidence intervals for the three groups overlap, there is
an indication for measurement invariance, which shows that the same
construct is measured in these groups. If one or more of the confidence
intervals does not overlap with the other(s), theremay be a violation of
measurement invariance, which may invalidate that particular item's
scale. This is currently only the case for item 11. Therefore, mean
group differences for the Suppression Attempts scale were not com-
pared statistically.

Confidence intervals of Hi coefficients and H coefficients for the con-
firmatory TSI-R scales within the age groups.
Item
 ≤25
 26–50
 ≥51
trusion

.59 [.51, .67]
 .54 [.42, .66]
 .57 [.47, .67]

.63 [.56, .70]
 .61 [.53, .69]
 .58 [.46, .70]

.58 [.49, .67]
 .49 [.36, .62]
 .50 [.38, .62]
0
 .61 [.53, .69]
 .57 [.46, .68]
 .52 [.36, .67]

3
 .60 [.50, .69]
 .52 [.39, .65]
 .47 [.33, .61]

6
 .57 [.49, .65]
 .50 [.37, .63]
 .53 [.41, .65]

9
 .53 [.44, .62]
 .48 [.37, .59]
 .45 [.33, .57]

cale
 .59 [.52, .66]
 .53 [.44, .62]
 .52 [.42, .62]
ppression attempts

.47 [.34, .60]
 .25 [.09, .41]
 .32 [.18, .46]
1
 .49 [.38, .60]
 .23 [.09, .36]
 .12 [−.04, .28]

4
 .49 [.37, .61]
 .35 [.23, .47]
 .35 [.24, .46]

7
 .44 [.33, .55]
 .22 [.06, .38]
 .32 [.20, .44]

0
 .50 [.40, .60]
 .35 [.23, .47]
 .34 [.20, .48]

cale
 .48 [.38, .58]
 .28 [.17, .38]
 .29 [.20, .38]
ffective suppression

.52 [.42, .62]
 .49 [.36, .62]
 .39 [.22, .56]

.55 [.45, .65]
 .52 [.40, .64]
 .49 [.38, .60]
2
 .45 [.35, .55]
 .45 [.27, .63]
 .37 [.22, .53]

5
 .51 [.41, .61]
 .54 [.42, .66]
 .41 [.27, .54]

8
 .55 [.44, .66]
 .42 [.28, .56]
 .45 [.34, .56]

1
 .60 [.51, .69]
 .53 [.39, .67]
 .51 [.41, .61]

cale
 .53 [.45, .61]
 .49 [.37, .61]
 .43 [.33, .53]
S
Note. Confidence intervals are presented within brackets.
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