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Abstract

Responses to affect include cognitive processes (i.e., perseverative vs. non-perseverative)
and valence (i.e., modulation of positive vs. negative affect). However, little research has
examined how the factor structure of responses to affect is defined along one or both of
these dimensions. The present study conducted an exploratory factor analysis (EFA) of
items from assessments of repetitive negative thinking, rumination on positive affect (PA),
and dampening. We also examined the associations between emergent factors and mea-
sures of depressive symptoms, social anxiety symptoms, and non-social state anxiety. EFA
results suggested a three-factor model of repetitive negative thinking, dampening, and rumi-
nation on PA. There was a significant association between repetitive negative thinking and
dampening factors, but not between other factors. Repetitive negative thinking and dampen-
ing were associated with greater internalizing symptoms, whereas rumination on PA was
associated with fewer internalizing symptoms. These findings clarify the structure of these
responses to affect and their differential associations with symptoms, which may be used to
tailor cognitive interventions for anxiety and/or depression.

Introduction

Negative repetitive thoughts are hallmark correlates of depressive and anxiety disorders (e.g.,
[1]). More recently, there has been interest in studying a repetitive focus on positive affect
(PA) known as rumination on PA [2]. However, there have been few examinations of how
these and other responses to affect (e.g., dampening, or the focus on negative aspects of a
situation to attenuate PA) reflect similar or dissimilar processes. That is, do various repetitive
thought dimensions reflect a similar process of thinking which is distinct from other non-
repetitive responses to affect (such as dampening), are these and dampening distinguished by
valence rather than process (i.e., amplification of negative vs. positive mood states), or do both
distinctions have empirical support? Additionally, the construct of rumination on PA has been
studied using thought content to distinguish between emotion-focused and self-focused rumi-
nation on PA, while repetitive negative thoughts have not been broken down by content.
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Importantly, though there are consistent associations between rumination on negative affect
(NA) and greater depressive and anxiety symptom severity (e.g., [1, 3, 4]), there are mixed
findings reported for rumination on PA and these symptoms (e.g., [2, 5, 6]). Thus, additional
work is needed to examine how repetitive negative and positive thinking are associated and
implicated in internalizing problems.

As proposed by Nolen-Hoeksema [7], a ruminative response style to NA or negative events
may sustain NA and potentially culminate in depressed mood. Other responses to NA are also
characterized by recursive focus, such as worry and post-event processing (PEP). Accordingly,
perseverative engagement in intrusive negative cognitions about events, or repetitive negative
thinking (RNT), may similarly amplify NA. In contrast, rumination on PA, or the recursive
focus on positive attributes, mood, or events, enhances the experience of PA [8, 9]. As such,
RNT and rumination on PA are similar in their repetitive focus (i.e., cognitive process), yet
RNT involves perseveration with negative valence while rumination on PA is defined by per-
severation with positive valence. A dampening response to affect is not characterized by repeti-
tive focus, but instead consists of focusing on negative aspects of a situation in a manner which
attenuates PA (i.e., shifting attention away from PA rather than hyper-focusing on PA or NA).
Like RNT, dampening involves greater attention towards negative rather than positive aspects
of mood or events; and like rumination on PA, dampening is defined by the modulation of
positive affect, but unlike rumination on PA, dampening attenuates rather than amplifies PA.
Thus, these responses to affect are defined by both shared and distinct elements across dimen-
sions of cognitive process (i.e., perseverative or non-perseverative) and valence (modulation of
NA or PA). However, it remains unclear whether these proposed responses to affect reflect
shared or distinct latent dimensions based on cognitive process and/or the affect valence.

As an initial step towards addressing this question, the psychometric properties of assess-
ments of RNT, rumination on PA, and dampening have been assessed, either individually or
with only rumination on PA and dampening items included in factor analysis. In particular,
worry is highly correlated with rumination [10, 11], and both worry and PEP involve persever-
ative focus on negative aspects of an event. Thus far, research has consistently found that RNT
is a single-factor construct when assessed using the brief version of the Repetitive Thinking
Questionnaire (RTQ), which includes items that assess PEP, worry, and rumination [12, 13].
The Responses to Positive Affect (RPA) questionnaire is a commonly used measure of rumina-
tion on PA and dampening [2]. Examination of the factor structure of the RPA questionnaire
has typically supported a three-factor model of (1) emotion-focused rumination on PA,
defined by focusing on positive emotions, (2) self-focused rumination on PA, defined by
focusing on the positive meaning of events for one’s confidence and sense of self, and (3)
dampening, defined by focusing on negative aspects of a situation and a shift in mood which
reduces PA [2, 9, 14]. Emotion-focused and self-focused rumination on PA tend to be strongly
correlated (r = .44-.90; [5, 8]). As a result, some researchers have argued that these dimensions
reflect a single construct [8, 15], and the utility of this distinction is unclear. Taken together,
these study findings indicate that although frequently assessed within the same measure,
dampening and rumination on PA are distinct constructs, and rumination on PA may be
more parsimoniously captured by one factor.

Consistent associations have been reported between rumination on NA and dampening
(e.g., [2, 14, 15]). However, preliminary work on the relationships between rumination on NA
and rumination on PA has yielded mixed results. Some studies have found that emotion-
focused—but not self-focused—rumination on PA is associated with greater rumination on
NA [2, 16]. Conversely, another study found that a composite score of self- and emotion-
focused rumination on PA was associated with reduced trait-level—but not state-level —rumi-
nation on NA [15]. Further still, another study found no significant associations between
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rumination on PA and rumination on NA [14]. Finally, studies have also reported mixed
results with regard to associations between rumination on PA and dampening. For example,
Lietal. [15] found that rumination on PA and dampening were negatively associated at trait
level, but positively associated at state level. However, other studies have found non-significant
associations between these constructs [5, 17].

Research has also investigated the link between these responses to affect and dimensions of
psychopathology. Rumination on NA is robustly associated with greater anxiety and depres-
sive symptom severity [1, 4] and depressive episode onset and maintenance [18, 19, 20]. RNT
also has been linked to greater anxiety and depressive symptom severity [5, 10, 12, 13, 21].

Rumination on PA is theorized to contribute to mania, with research indicating greater lev-
els of rumination on PA among individuals with bipolar disorder than control participants
[16, 22]. Associations between rumination on PA and internalizing symptoms are less fre-
quently examined and results of those studies are mixed. For example, greater emotion-
focused and self-focused rumination on PA may be protective against depressive symptoms [2,
15,23, 24, 25], though some studies have found non-significant associations between rumina-
tion on PA and depressive symptoms [5, 6, 14, 16, 26]. Further, preliminary research has
linked greater emotion-focused rumination on PA to reduced anxiety severity [6, 9]. In con-
trast, one study examining the association between rumination on PA and multiple dimen-
sions of anxiety symptom subtypes found modest positive associations between self-focused
rumination on PA and panic disorder and agoraphobia symptoms (but no association with
other types of anxiety), and no significant associations between emotion-focused rumination
on PA and anxiety [26]. With regard to dampening, another response to PA, research has
found that it is associated with greater depressive symptom severity [14, 16, 15, 24, 26, 27]-
even when controlling for rumination on NA-[2, 28], greater anxiety symptoms [26], and
comorbid depression and anxiety symptoms [5, 9, 17].

Though research has examined the factor structure of an assessment of rumination on PA
and dampening, as well as the factor structure of RNT, no research has conducted a joint
exploratory factor analysis (EFA) across items assessing rumination on PA, dampening, and
RNT. Our primary goal is to examine whether responses to affect represent overlapping or dis-
tinct constructs along dimensions of process and valence. An exploratory approach will aid in
evaluating the validity of these constructs as distinct rather than falling along opposite sides of
a shared continuum; this, in turn, will inform future measurement of responses to affect. We
expect that analyses will demonstrate one of at least three structures: (1) a two-factor structure
with responses that influence particular affect states (i.e., PA and NA regulation), (2) a two-fac-
tor structure with responses with shared cognitive process (i.e., perseverative vs. non-persever-
ative responses to affect), or (3) a three-factor structure separated by both dimensions of affect
valence and cognitive process. To evaluate these possibilities, joint analyses of all items is criti-
cal. Further, it remains unclear whether rumination on PA will be even further differentiated
by emotion-focused and self-focused factors of rumination on PA. Thus, this exploratory
approach will inform whether the construct of rumination on PA is most accurately assessed
as unitary or multidimensional.

We will also examine the relationships between factors emerging from EFA models with
one another and both depression and anxiety using confirmatory factor analysis (CFA). Prior
work examining the associations between these responses to affect and internalizing symptoms
individually has yielded mixed results. Here, we examine the relationships between responses
to affect and various dimensions of internalizing symptoms within a single model. As the liter-
ature indicates that the relationship between PA and internalizing symptoms may operate dif-
ferently across internalizing dimensions (i.e., depression vs. social anxiety vs. other forms of
anxiety; [29, 30, 31, 32, 33, 34]), we add to existing work by modeling associations between

PLOS ONE | https://doi.org/10.1371/journal.pone.0235256  July 2, 2020 3/15


https://doi.org/10.1371/journal.pone.0235256

PLOS ONE

Responses to affect and symptoms

emergent factors and (1) depressive symptoms, (2) social anxiety symptoms, and (3) non-
social state anxiety symptoms simultaneously. Thus, results will provide information about the
dimensions along which responses to affect fall psychometrically, inform whether rumination
on PA is best assessed as unitary or multidimensional, and further elucidate the relationship
between these responses to affect—and their relationship with various internalizing symptom
dimensions—within a single model.

Method

Participants

Participants were 198 (139 female) undergraduate students ranging in age from 18 to 45 years
of age (Mg, = 21.41 years, SD = 3.74). One-hundred-and-two (51.5%) participants reported
their race as Caucasian, 44 (22.2%) as African American, 31 (15.7%) as Asian, eight (4.0%) as
more than one race, and eight (4.0%) as “Other”. In addition, five participants (2.5%) did not
report their race. In regards to ethnicity, the sample was largely non-Hispanic (73.2%).

Measures

Responses to positive affect. Participants completed the Responses to Positive Affect
Questionnaire (RPA; [2]). The RPA questionnaire is a 17-item self-report questionnaire that
assesses frequency of different responses to PA beginning with the general prompt of, “When
you are feeling happy, how often do you. ..” followed by different responses. In the initial vali-
dation, three subscales were found: self-focused rumination on PA (4 items; e.g., “Think I am
achieving everything”), emotion-focused rumination on PA (5 items; e.g., “Think about how
happy you feel”), and dampening of PA (8 items; e.g., “Remind yourself these feelings won’t
last”). Responses are rated on a 4-point scale from one (almost never) to four (almost always).
In previous studies, the RPA questionnaire has demonstrated internal consistency [2, 5].

The RPA questionnaire demonstrated good internal consistency in the current sample as well
(a=.87).

Repetitive negative thinking questionnaire. Participants’ levels of RNT were assessed
with the brief Repetitive Thinking Questionnaire (RTQ-10; [12, 13]. The RTQ-10 is a 10-item
self-report questionnaire assessing trait RNT (e.g. “I have thoughts or images about all my
shortcomings, failings, faults, and mistakes”) in response to feeling “distressed or upset.” Items
in the RTQ-10 were derived from existing measures of RNT, including the Penn State Worry
Questionnaire (PSWQ; [35]), the Ruminative Responses Scale (RRS; [7]), and the Post-Event
Processing Questionnaire-Revised (PEPQ-R; [36]). The RTQ-10 is a brief version of the
27-item RNT scale of the Repetitive Thinking Questionnaire, consisting of the ten items that
loaded most strongly onto the RNT factor of the full-length measure; the RTQ-10 correlated
highly with the longer 27-item RNT scale [12]. Responses are rated on a 5-point scale from
one (not at all true) to five (very true). In previous studies, the RTQ-10 has demonstrated
strong internal consistency (all os > .89) in clinical [13, 37] and non-clinical [12, 13]
samples. The RTQ-10 demonstrated excellent internal consistency in the current sample as
well (o = .96).

State anxiety. Participants’ anxiety was assessed using the state items from the State Trait
Anxiety Inventory (STAI [38]). The STAI is a 20-item self-report assessment of anxiety at the
current moment (e.g. “I feel calm”). Responses are rated on a 4-point scale from one (not at
all) to four (very much so). In previous studies, the STAI has shown internal consistency (all s
> .90; [38, 39]. The STAI demonstrated adequate internal consistency in the current sample as
well (a =.92). The STAI was z-scored to be consistent with other outcome variables of interest.

PLOS ONE | https://doi.org/10.1371/journal.pone.0235256  July 2, 2020 4/15


https://doi.org/10.1371/journal.pone.0235256

PLOS ONE

Responses to affect and symptoms

Social anxiety symptoms. Participants’ levels of social anxiety symptoms were assessed
using the Liebowitz Social Anxiety Scale-Self-Report (LSAS-SR; [40]) and the Social Phobia
Scale (SPS; [41]). The LSAS-SR is a 24-item self-report questionnaire that measures the severity
of anxiety in social interaction (11 items, e.g. “Talking to someone in authority”) and perfor-
mance situations (13 items, e.g. “Writing while being observed”). Ratings of fear and avoidance
are completed on a 4-point Likert scale from zero (none and never) to three (severe and usu-
ally). In previous studies, the self-report version of the LSAS has shown adequate internal con-
sistency (all as > .79) and compares well to the clinician-administered version [40, 42]. The
SPS is a 20-item self-report questionnaire that assess social anxiety symptoms (e.g., “I have
become anxious if I have to write in front of people”). Responses are rated 5-point scale from 0
(not at all characteristic or true or me) to 4 (extremely characteristic or true of me). In previous
studies, the SPS has shown good internal consistency (all as > .87; [43, 44]. Both the LSAS
and SPS demonstrated excellent internal consistency in the current sample (os = .95 and .95,
respectively). The association between the LSAS and SPS was strong (r = .75, p < .001). Thus, a
summary social anxiety composite was computed by averaging the z-scores of the total scores
of these measures.

Depressive symptoms. Depression symptoms were assessed using the Center for Epide-
miological Studies Depression Scale (CESD; [45]) and the Patient-Reported Outcomes Mea-
surement Information System Depression Scale (PROMIS-D; [46, 47]). The CESD is a 20-item
self-report questionnaire that assesses the frequency of current depressive thoughts and behav-
iors in the past week (e.g. “I was bothered by things that usually don’t bother me”) on a 4-point
scale from zero (rarely or none of the time) to three (most or all of the time). The PROMIS-D is
an 8-item self-report questionnaire that assesses depressive symptoms in the past week, e.g. “I
felt worthless,” on a 5-point scale from 1 (never) to 5 (always). Both the CESD [45] and the
PROMIS-D [47] have demonstrated good internal consistency in previous research (os > .85
and .83, respectively). The internal consistency for the CESD and PROMIS-D were adequate
and excellent in the current sample (as = .78 and .95, respectively). The association between
the CESD and PROMIS-D was strong (r = .77, p < .001). Thus, a summary depression com-
posite was computed by averaging the z-scores of the total scores of these measures.

Procedure

Undergraduate students at Temple University requested appointments using an online sched-
uling system. Upon arrival at the laboratory, procedures were reviewed with participants,

and all participants provided informed consent. Participants received two and a half credits
towards a class requirement for their participation, which included a battery of behavioral
tasks and self-report measures. An Institutional Review Board at Temple University approved
all study procedures.

Data analysis

We used all items from the RTQ-10 and the RPA questionnaire in our EFA models. First, we
conducted an EFA model with an oblique oblimin rotation to permit associations between
emergent factors. Second, we utilized structural equation modeling (SEM) to examine the
associations between the emergent factors and internalizing symptoms (measured by the
depression and social anxiety composites and the state anxiety score).

Analyses were performed using Mplus 7.31 software [48] and the psych package [49] in R.
Because the distribution of responses for several of the RNT and RPA individual items were
skewed, response options were treated as ordinal and analyses were conducted using the mean
and variance adjusted weighted least squares estimator (WLSMYV; [50]). Model selection was
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driven by both statistical criteria and interpretability of model solutions. Statistical criteria
included model fit indices (e.g., [51]) from structural equation modeling (SEM), and we pres-
ent eigenvalues for complete reporting. SEM indices include the comparative fit index (CFI;
[52]) and the root mean square error of approximation (RMSEA; [53]), which should be
greater than .90 [54] and between .05 and .10 [55], respectively, to suggest good overall model
fit. We also conducted a parallel analysis on the polychoric correlation matrix using the fa.par-
allel function with 1000 replications and the Velicer minimum average parcel (MAP) proce-
dure in the psych package. These indices, along with interpretability of the factors based on
factor content and available theory, were used to determine which model to retain.

Results

Correlations between all scales administered for this report are presented in Table 1. Accord-
ing to the CESD, 64 individuals endorsed clinical levels of depression based on a cut-off value
of 21 [56]. In addition, 78 individuals endorsed clinical levels of social anxiety according to the
LSAS based on a cut-off value of 60 [57].

An EFA was then conducted with all items from the RTQ-10 (RNT) and RPA questionnaire
(rumination on PA, dampening). The EFA was conducted with an oblique rotation to permit
associations between emergent factors. Table 2 provides eigenvalues and model fit information
for the one through nine factor solutions. Supplementary material presents the factor loadings
for the complete set of solutions. Eigenvalues are presented for completeness, but not relied on
to inform model selection (e.g., [51]). Parallel analyses suggested retaining nine factors, and
the MAP analysis suggested retaining the two factor solution. These indices provided guidance
on the range of factors to be explored. Model fit indices and interpretability of results were also
considered to determine the number of factors indicated by the data. Models with fewer num-
ber of factors were preferred over those with more, and models with fewer cross-loadings were
preferred over models with more cross-loadings. Preferred structure in the present study was
defined as each item showing a primary loading of at least .35 of greater (i.e., explained more

Table 1. Correlation matrix for self-report measures with mean and standard deviations.

RTQ
RTQ
RPA_Emo .05
RPA_Self -.01
RPA_Damp 44
STAI 40"
LSAS A7
SPS 57
CESD .55
PROMIS-D 57
Mean 28.15
SD 11.75
Skewness .14
Kurtosis -1.05

RPA_Emo

71
.09
-.25%"
-.05
-.04
-12
-.02
9.42
3.64
-.32
-.63

RPA_Self RPA_Damp STAI LSAS SPS CESD PROMIS-D

12+
=22+ 357

-.10 49" 44

-.06 .50 .53 75

-.14 48" .64 517 617"

-.05 .49** 57+ 48" 57 77

6.51 7.22 38.20 53.11 21.53 17.35 14.06
3.02 5.58 11.90 24.81 16.35 10.83 7.25
-.01 .79 .34 27 .62 73 1.61
-.54 -.01 -.66 -.60 -.40 .09 2.10

** p <.001. RTQ = Repetitive Negative Thinking Questionnaire, Total; RPA_Emo = Responses to Positive Affect Questionnaire, Emotion-focused subscale;

RPA_Self = Responses to Positive Affect Questionnaire, Self-focused subscale; RPA_Damp = Responses to Positive Affect Questionnaire, Dampening subscale;
LSAS = Liebowitz Social Anxiety Scale, Total; SPS = Social Phobia Scale, Total; STAI = State Trait Anxiety Inventory, Total; CESD = Center for Epidemiological Studies
Depression Scale Total; PROMIS-D = Patient-Reported Outcomes Measurement Information System Depression Scale Total

https://doi.org/10.1371/journal.pone.0235256.t001
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Table 2. Exploratory factor analysis: Model fit indices across emergent solutions.

1
Factor

2
Factors

3
Factors

4
Factors

5
Factors

6
Factors

7
Factors

8
Factors

9
Factors

Observed
Eigenvalue

9.75

5.72

3.40

1.01

0.92

0.74

0.72

0.57

0.46

Percent Cumulative Percent X df | p,. | CFI| RMSEA |Fit Relative to Fit Relative to Fit Relative to
Variance Variance Explained Previous Model, | Previous Model, | Previous Model,
Explained X df D2

36.10 36.10 3093.41 | 324 | <0.001 | .697 | .208 N/A N/A N/A
(:201-
214)

21.17 57.28 1411.15 | 298 | <0.001 | .878 | .137 799.33 26 <0.001
(.130-
.145)

12.60 69.88 683.72 | 273 | <0.001 | .955 | .087 343.84 25 <0.001
(.079-
.095)

3.74 73.62 513.92 | 249 | <0.001 | .971 | .073 159.77 24 <0.001
(.064-
.082)

3.40 77.02 390.00 | 226 | <0.001 | .982 | .061 104.73 23 <0.001
(.050-
.071)

2.74 79.76 285.01 | 204 | <0.001 | .991 | .045 87.66 22 <0.001
(.032-
.057)

2.66 82.42 233.50 | 183 | <0.01 |.994 | .037 50.84 21 <0.001
(.021-
.051)

2.10 84.51 189.41 | 163 | >0.05 | .997 | .029 43.91 20 <0.01
(.000-
.045)

1.72 86.23 163.34 | 144 | >0.05 | .998 | .026 26.99 19 >0.05
(.000-
.044)

https://doi.org/10.1371/journal.pone.0235256.t002

than at least 12% of the indicator variance) with weaker secondary or cross-loadings (i.e., pri-
mary loadings double the magnitude of secondary loadings).

The fit of the model with at least three factors demonstrated at least adequate model fit,
with excellent fit (CFI>>.95) indicated by CFI = .955 and adequate fit (less than .10) indicated
by the point estimate of the RMSEA (.087; [55]). Though the RMSEA is modestly higher than
is recommended in more recent guidance [58], the upper limit of the RMSEA CI (.095) did
not exceed .10, which is frequently cited as an additional marker of fit [59]. The three-factor
solution accounted for 69.88% of variance in the data. The three-factor model was a signifi-
cantly better fit to the data than the two-factor model, which, in turn, fit the data significantly
better than the one-factor model. All items uniquely loaded onto one factor each, without any
substantial cross-loadings, in the three-factor model at .35 or greater.

Although the models successively fit the data better as the number of factors increased
(Table 2), interpretability of these factors became less clear. In the four-factor model solution,
no items loaded strongly enough onto the fourth factor in accordance with our threshold of
>.35. Further, each of these items substantially cross-loaded onto other factors, a trend which
persisted as the number of factors increased across solutions.

On balance of overall model fit and parsimony, we retained the three-factor model as the
preferred model (see Table 3 for the complete factor loadings). Five emotion-focused and four
self-focused rumination on PA items loaded on the first factor, referred to as the RPA factor. All
eight dampening items significantly loaded onto the second factor, referred to as the dampening
factor. Ten items assessing trait RN'T from the RTQ loaded on the third factor, referred to as the
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Table 3. Exploratory factor analysis: Factor loadings from three-factor solution with an oblique rotation.

Item Factor 1 Factor 2 Factor 3
(RPA) (Dampening) (RNT)
RPAL: ‘notice how you feel full of energy?’ 0.83* -0.25 0.18
RPA2: ‘savor this moment?’ 0.83* -0.22 0.11
RPA3:think I am getting everything done?’ 0.74* 0.12 -0.06
RPA4:‘think about how you feel up for doing everything?’ 0.79* -0.07 0.07
RPAS5:think I am living up to my potential?’ 0.72* 0.22 -0.13
RPAG6:‘think this is too good to be true?’ 0.33 0.57* 0.04
RPA7:‘think about how happy you feel?’ 0.83* 0.07 -0.04
RPAS: ’think about how strong you feel?’ 0.84* 0.14 -0.08
RPA9: ‘think about things that could go wrong?’ 0.00 0.84* 0.03
RPA10:‘remind yourself that these feelings won’t last’ -0.05 0.85 -0.07
RPA11:‘think people will think I am bragging?’ -0.02 0.71* 0.14
RPA12:‘think about how hard it is to concentrate?’ -0.01 0.59* 0.14
RPA13:‘think I am achieving everything?’ 0.61* 0.31 -0.15
RPA14: ‘think I don’t deserve this?’ -0.02 0.86* 0.04
RPA15:‘think my streak of luck is going to end soon?’ -0.01 0.88* 0.09
RPA16:‘think about how proud you are of yourself?” 0.71* -0.04 -0.06
RPA17:‘think about the things that have not gone well for you?’ 0.06 0.73* 0.14
RTQI: T have thoughts or images about all my shortcomings, failings, faults, mistakes’ 0.01 0.09 0.79*
RTQ2: T have thoughts or images about events that come into my head even when I do not wish to think -0.08 -0.02 0.89*
about them again’
RTQ3: T have thoughts or images that I won’t be able to do my job -0.03 0.14 0.77*
RTQ4: T have thoughts or images that are difficult to forget’ -0.01 0.05 0.83*
RTQ5: ‘Once I start thinking about the situation, I can’t stop’ 0.07 0.05 0.83*
RTQ6: I notice that I think about the situation’ 0.03 -0.05 0.88*
RTQ7: T have thoughts or images of the situation that I try to resist thinking about’ 0.01 -0.04 0.95*
RTQ8: I think about the situation all the time’ 0.04 0.04 0.86*
RTQ9: T know I shouldn’t think about the situation, but can’t help it’ 0.01 0.05 0.89*
RTQ10: 'T have thoughts or images about the situation and wish it would get better’ 0.02 0.00 0.88*

*Meets significance threshold of factor loading >.35

https://doi.org/10.1371/journal.pone.0235256.t003

RNT factor. In the three-factor model, there was a significant positive association between the
RNT and dampening factors only (r = 0.38, p < 0.05); the RPA factor was not significantly asso-
ciated with the RNT factor (r = 0.03, p > 0.05) or dampening (r = 0.09, p > 0.05). Analyses were
repeated using an orthogonal rotation, and the substantive conclusions of these analyses were
consistent.

Next, we examined the associations between the three emergent factors and internalizing
symptoms using SEM (Fig 1 provides standardized path estimates). In this model, we specified
the measurement of the RPA, dampening, and RNT factors in a confirmatory factor model
with the composite depression, composite social anxiety, and non-social state anxiety variables
regressed on the latent factors. This model was an adequate fit to the data, x*(393) = 724.85,

p < 0.001, RMSEA = 0.07 (90% CI: 0.06-0.07), CFI = 0.96. The RNT factor was associated
with greater composite depressive symptoms (b = .53, SE = .08, t = 6.66, p < 0.001), composite
social anxiety symptoms (b = .48, SE = .08 t = 5.78, p < 0.001), and state anxiety (b = .24,

SE =.08, t = 2.92, p = 0.004). Similarly, the dampening factor was positively associated with
composite depressive symptoms (b = .32, SE = .07, t = 4.68, p < 0.001), composite social
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Fig 1. SEM: Model diagram with standardized path estimates.
https://doi.org/10.1371/journal.pone.0235256.9001

anxiety symptoms (b = .29, SE = .07, t = 4.21, p < 0.001), and state anxiety (b = .50, SE = .09,
t=5.78, p < 0.001). Conversely, the RPA factor was negatively associated with composite
depressive symptoms (b = -.18, SE = .06, t = -3.06, p = 0.002), composite social anxiety symp-
toms (b =-.14, SE = .07, t = -2.13, p = 0.03), and state anxiety (b =-.39, SE = .08, t = -4.78,

p < 0.001).

Analyses were repeated without the two RPA items that demonstrated substantial cross
loadings on two factors. In these analyses, the final model solution, magnitude of factor load-
ings, and associations between latent dimensions and dimensions of depression and anxiety
were substantively identical. However, the association between the RPA factor and social anxi-
ety was no longer significant (b = -.10, SE = .06, t = -1.63, p = .10).

Discussion

Previous work examined the factor structure of RNT [5, 12, 37] and rumination on PA [8, 15]
individually. However, joint analyses have the potential to identify whether there is substantive
overlap between these processes. Moreover, though there are consistent associations between
RNT and depression and anxiety [1, 3, 4, 11], there are mixed findings for the relationship
between rumination on PA and depression and anxiety [2, 5, 6, 9, 14, 15, 17, 23, 24, 26]. This
study found that a three-factor model consisting of rumination on PA, dampening, and RNT
factors described the data with at least adequate model fit (i.e., excellent fit indicated by the
CFI and adequate fit indicated by the RMSEA). The RNT factor was positively associated with
the dampening factor but not the RPA factor, and the RPA and dampening factors were also
not associated with each other. In addition, results found that both the RNT and dampening
factors were positively associated with depression, social anxiety, and non-social state anxiety.
Conversely, the RPA factor was negatively associated with depression, social anxiety, and non-
social state anxiety.

The three-factor model had factors that were distinguished based on valence and process.
Previous research has supported RNT as a single factor [5], and some researchers have argued
that the RPA questionnaire is a two-factor construct, with emotion-focused and self-focused
rumination on PA reflecting a single construct [8, 15]. Here, a three-factor model of RPA and
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RTQ-10 items that collapsed the self-focused and emotion-focused rumination on PA into one
factor appeared to be more parsimonious and theoretically sound. Similar to previous work,
dampening was a separate factor. RNT and rumination on PA are differentiated by valence
(negative vs. positive, respectively), but share a similar process of repetitive thinking. RNT and
dampening share similar valence (whereby they both enhance negative affect), while differing
in process (perseverative vs. non-perseverative). Finally, rumination on PA and dampening
also share similar valence (whereby they both alter PA), while also differing in perseverative
nature. Despite these similarities, only RNT and dampening were significantly associated.
Thus, this supports that tendencies to think perseveratively may take multiple forms, with no
evidence of a tendency towards or away from co-occurrence in an unselected undergraduate
sample. However, given evidence that individuals with bipolar spectrum disorder experience
greater rumination on PA and NA relative to controls [16, 22], while individuals with unipolar
depression experience greater rumination on NA only relative to controls [16], risk for or pres-
ence of mania may be an important moderator of the association between repetitive negative
and positive thinking in future work. Future work should also consider modeling the relation-
ship between responses to affect and manic symptoms, given that rumination on PA is elevated
in those with a bipolar spectrum disorder [16, 22].

Our finding that RNT and dampening are positively associated with internalizing symp-
toms is consistent with previous research finding that RNT [1, 4, 5, 10, 12, 21] and dampening
[5, 14, 15, 16, 17, 24, 27, 28] are associated with greater anxiety and depressive symptoms. The
current findings show that rumination on PA is negatively associated with depression, social
anxiety, and non-social state anxiety. This is consistent with some previous research showing
that rumination in response to PA may be protective against depressive symptoms [2, 14, 17,
15, 23, 24]. Further, this finding may aid in understanding the relationship between rumina-
tion on PA and internalizing symptoms, as previously mixed findings in the literature may be
attributable, in part, to differentiation of self-focused and emotion-focused rumination on PA
[2,5,6,9, 14, 15,17, 23, 24, 26].

The present work contributes to the literature regarding the factor structures of rumination
on PA, RNT, and dampening, as well as the associations between these constructs with both
depression and anxiety. Rather than focusing solely on rumination on NA, the current study
utilized a measure that captures the broader construct of RNT. The current results supported
the assessment of RNT by the RTQ-10, which may ease participant burden and be a more par-
simonious solution to administering various RNT measures. In addition, although the RPA
questionnaire is often considered to have three factors, the current results supported a two-fac-
tor solution of rumination on PA and dampening. However, this solution came in the context
of the RTQ-10, which may have impacted the RPA structure. These findings are important
both in how we assess repetitive thinking and in how we understand the role of repetitive
thinking in internalizing symptoms. Specifically, valence appears to impact whether these pro-
cesses are protective against or contribute to symptoms of depression and anxiety.

The current study has a number of important limitations to note. First, these data come
from an undergraduate sample, which may limit the generalizability of the results. Therefore,
future work should compare student versus non-student samples, clinical versus non-clinical
samples, and adult versus youth and adolescent samples. However, it is important to note that
within the current sample, a large minority of participants exceeded clinical cutoffs for depres-
sion and social anxiety. Thus, our sample has substantial diversity in levels of symptomatology.
Second, the current study utilized the same sample to examine both the validity and utility of
the proposed three-factor model. It will be important for future work to validate this model
in a separate sample. Third, the data were cross-sectional, which does not provide evidence
about the directionality of associations. Fourth, the current study relied solely on self-report
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measures. Future research is necessary to identify how behavioral, physiological, and neuroim-
aging data may be utilized to inform a multilevel structure of responses to affect. Fifth, a priori
power for EFA is underdeveloped. We had fewer than 10 participants per item analyzed in our
model. Thus, results should be interpreted with caution and warrant further attention in larger
and more diverse samples. However, our model solution was quite clear with the vast majority
of items having primary loadings that were substantially larger than secondary (and tertiary)
loadings. This suggests that the factor solution was quite clear. Sixth, measurement differences
between the two measures included in the EFA, such as response scales of different magni-
tudes, differing anchors, and item presentation style (i.e., responding to independent state-
ments vs. questions following an incomplete sentence subject) may have influenced the factor
structure. Finally, while we assessed depression, social anxiety, and state anxiety, we did not
include an assessment of general trait anxiety, as data on non-social trait anxiety were not col-
lected as part of the larger study. However, variance in state anxiety is attributable to a combi-
nation of state, trait, and situation-related anxiety, with test-retest reliabilities ranging from .34
to .96 in prior studies (M = .70; [60]). Thus, there is some degree of trait consistency captured
by the state measure. This will be important for informing future assessment of these con-
structs and interventions that target these constructs specifically to reduce symptom severity
and improve associated outcomes.

In sum, the present study advances our understanding of RNT, rumination on PA, and
dampening as unique constructs which are psychometrically distinguished on dimensions of
cognitive process and valence, as well as their relationship with several types of internalizing
symptoms. Researchers may also consider developing and validating a single measure which
assesses all three constructs simultaneously using a common set of instructions, wording, and
Likert scale. Further, future studies may wish to assess rumination on PA as a unitary construct
rather than differentiating into emotion-focused and self-focused subtypes. Of additional note,
given theoretical and empirical associations between rumination on PA and mania, extensions
of the present study should investigate the factor structure of these constructs in clinical sam-
ples of individuals with unipolar depressive and bipolar spectrum disorders.

Supporting information

S1 Table. Exploratory factor analysis: Factor loadings from one-factor solution with an
oblique rotation.
(DOCX)

S2 Table. Exploratory factor analysis: Factor loadings from two-factor solution with an
oblique rotation.
(DOCX)

S3 Table. Exploratory factor analysis: Factor loadings from four-factor solution with an
oblique rotation.
(DOCX)

S4 Table. Exploratory factor analysis: Factor loadings from five-factor solution with an

oblique rotation.
(DOCX)

S5 Table. Exploratory factor analysis: Factor loadings from six-factor solution with an
oblique rotation.
(DOCX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0235256  July 2, 2020 11/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0235256.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0235256.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0235256.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0235256.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0235256.s005
https://doi.org/10.1371/journal.pone.0235256

PLOS ONE

Responses to affect and symptoms

S6 Table. Exploratory factor analysis: Factor loadings from seven-factor solution with an
oblique rotation.
(DOCX)

S7 Table. Exploratory factor analysis: Factor loadings from eight-factor solution with an
oblique rotation.
(DOCX)

S8 Table. Exploratory Factor analysis: Factor loadings from nine-factor solution with an
oblique rotation.
(DOCX)

Author Contributions

Conceptualization: Rebekah J. Mennies, Samantha L. Birk, Thomas M. Olino.
Formal analysis: Rebekah ]. Mennies.

Methodology: Samantha L. Birk, Julia A. C. Case, Thomas M. Olino.

Project administration: Rebekah J. Mennies, Julia A. C. Case.

Supervision: Thomas M. Olino.

Writing - original draft: Rebekah J. Mennies, Samantha L. Birk.

Writing - review & editing: Julia A. C. Case, Thomas M. Olino.

References

1. Aldao A., Nolen-Hoeksema S., & Schweizer S. (2010). Emotion-regulation strategies across psychopa-
thology: A meta-analytic review. Clinical Psychology Review, 30, 217-237. https://doi.org/10.1016/j.
cpr.2009.11.004 PMID: 20015584

2. FeldmanG. C., Joormann J., & Johnson S. L. (2008). Responses to positive affect: A self-report mea-
sure of rumination and dampening. Cognitive therapy and research, 32, 507-525. https://doi.org/10.
1007/s10608-006-9083-0 PMID: 20360998

3. Brozovich F. & Heimberg R. G. (2008). An analysis of post-event processing in social anxiety disorder.
Clinical psychology review, 28, 891-903. https://doi.org/10.1016/j.cpr.2008.01.002 PMID: 18294745

4. Kirkegaard Thomsen D. (2006). The association between rumination and negative affect: A review.
Cognition and Emotion, 20, 1216—1235. https://doi.org/10.1080/02699930500473533

5. McEvoy P. M., Hyett M. P., Ehring T., Johnson S. L., Samtani S., Anderson R., & Moulds M. L. (2018).
Transdiagnostic assessment of repetitive negative thinking and responses to positive affect: Structure
and predictive utility for depression, anxiety, and mania symptoms. Journal of affective disorders, 232,
375-384. https://doi.org/10.1016/j.jad.2018.02.072 PMID: 29510356

6. HouW.K., &NgS. M. (2014). Emotion-focused rumination on positive affect and relationship satisfac-
tion as the underlying mechanisms between resilience and psychiatric symptoms. Personality and Indi-
vidual Differences, 71, 159—164. https://doi.org/10.1016/j.paid.2014.07.032

7. Nolen-Hoeksema S. (1991). Responses to depression and their effects on the duration of depressive
episodes. Journal of abnormal psychology, 100, 569. https://doi.org/10.1037//0021-843x.100.4.569
PMID: 1757671

8. Nelis S., Luyckx K., Feldman G., Bastin M., Raes F., & Bijttebier P. (2016). Assessing response styles
to positive affect: One or two dimensions of positive rumination in the Responses to Positive Affect
questionnaire?. Personality and Individual Differences, 89, 40—46. https://doi.org/10.1016/j.paid.2015.
09.031

9. Olofsson M. E., Boersma K., Engh J., & Wurm M. (2014). A psychometric evaluation of the Swedish ver-
sion of the Responses to Positive Affect questionnaire. Nordic journal of psychiatry, 68, 588-593.
https://doi.org/10.3109/08039488.2014.898792 PMID: 24724927

10. Ehring T., & Watkins E. R. (2008). Repetitive negative thinking as a transdiagnostic process. Interna-
tional Journal of Cognitive Therapy, 1, 192—-205. https://doi.org/10.1680/ijct.2008.1.3.192

PLOS ONE | https://doi.org/10.1371/journal.pone.0235256  July 2, 2020 12/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0235256.s006
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0235256.s007
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0235256.s008
https://doi.org/10.1016/j.cpr.2009.11.004
https://doi.org/10.1016/j.cpr.2009.11.004
http://www.ncbi.nlm.nih.gov/pubmed/20015584
https://doi.org/10.1007/s10608-006-9083-0
https://doi.org/10.1007/s10608-006-9083-0
http://www.ncbi.nlm.nih.gov/pubmed/20360998
https://doi.org/10.1016/j.cpr.2008.01.002
http://www.ncbi.nlm.nih.gov/pubmed/18294745
https://doi.org/10.1080/02699930500473533
https://doi.org/10.1016/j.jad.2018.02.072
http://www.ncbi.nlm.nih.gov/pubmed/29510356
https://doi.org/10.1016/j.paid.2014.07.032
https://doi.org/10.1037//0021-843x.100.4.569
http://www.ncbi.nlm.nih.gov/pubmed/1757671
https://doi.org/10.1016/j.paid.2015.09.031
https://doi.org/10.1016/j.paid.2015.09.031
https://doi.org/10.3109/08039488.2014.898792
http://www.ncbi.nlm.nih.gov/pubmed/24724927
https://doi.org/10.1680/ijct.2008.1.3.192
https://doi.org/10.1371/journal.pone.0235256

PLOS ONE

Responses to affect and symptoms

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

Smith J. M., & Alloy L. B. (2009). A roadmap to rumination: A review of the definition, assessment, and
conceptualization of this multifaceted construct. Clinical psychology review, 29, 116—128. https://doi.
org/10.1016/j.cpr.2008.10.003 PMID: 19128864

McEvoy P. M., Mahoney A. E., & Moulds M. L. (2010). Are worry, rumination, and post-event processing
one and the same?: Development of the Repetitive Thinking Questionnaire. Journal of Anxiety Disor-
ders, 24,509-519. https://doi.org/10.1016/j.janxdis.2010.03.008 PMID: 20409676

McEvoy P. M., Thibodeau M. A., & Asmundson G. J. (2014). Trait repetitive negative thinking: A brief
transdiagnostic assessment. Journal of Experimental Psychopathology, 5, 1-17. https://doi.org/10.
5127/jep.037813

Raes F., Daems K., Feldman G. C., Johnson S. L., & Van Gucht D. (2009). A psychometric evaluation
of the Dutch version of the responses to positive affect questionnaire. Psychologica Belgica, 49, 293.
https://doi.org/10.5334/pb-49-4-293

LiY. I, StarrL. R., & Hershenberg R. (2017). Responses to positive affect in daily life: Positive rumina-
tion and dampening moderate the association between daily events and depressive symptoms. Journal
of Psychopathology and Behavioral Assessment, 39, 412—425. https://doi.org/10.1007/s10862-017-
9593-y

Johnson S. L., McKenzie G., & McMurrich S. (2008). Ruminative responses to negative and positive
affect among students diagnosed with bipolar disorder and major depressive disorder. Cognitive Ther-
apy and Research, 32,702-713. https://doi.org/10.1007/s10608-007-9158-6 PMID: 20360996

Werner-Seidler A., Banks R., Dunn B. D., & Moulds M. L. (2013). An investigation of the relationship
between positive affect regulation and depression. Behaviour research and therapy, 51, 46-56. https:/
doi.org/10.1016/j.brat.2012.11.001 PMID: 23178678

Alloy L. B., Hamilton J. L., Hamlat E. J., & Abramson L. Y. (2016). Pubertal development, emotion regu-
latory styles, and the emergence of sex differences in internalizing disorders and symptoms in adoles-
cence. Clinical Psychological Science, 4,867—-881. https://doi.org/10.1177/2167702616643008 PMID:
27747141

Nolen-Hoeksema S., Wisco B. E., & Lyubomirsky S. (2008). Rethinking rumination. Perspectives
on psychological science, 3, 400—424. https://doi.org/10.1111/].1745-6924.2008.00088.x PMID:
26158958

Stange J. P., Connolly S. L., Burke T. A., Hamilton J. L., Hamlat E. J., Abramson L. Y., & Alloy L. B.
(2016). Inflexible cognition predicts first onset of major depressive episodes in adolescence. Depression
and anxiety, 33, 1005-1012. https://doi.org/10.1002/da.22513 PMID: 27093215

Watkins E. R. (2008). Constructive and unconstructive repetitive thought. Psychological bulletin, 134,
163. https://doi.org/10.1037/0033-2909.134.2.163 PMID: 18298268

Gruber J., Eidelman P., Johnson S. L., Smith B., & Harvey A. G. (2011). Hooked on a feeling: Rumina-
tion about positive and negative emotion in inter-episode bipolar disorder. Journal of abnormal psychol-
ogy, 120(4), 956. https://doi.org/10.1037/a0023667 PMID: 21553935

Bijttebier P., Raes F., Vasey M. W., & Feldman G. C. (2012). Responses to positive affect predict mood
symptoms in children under conditions of stress: A prospective study. Journal of Abnormal Child Psy-
chology, 40, 381-389. https://doi.org/10.1007/s10802-011-9579-2 PMID: 21984180

Nelis S., Holmes E. A., & Raes F. (2015). Response styles to positive affect and depression: Concurrent
and prospective associations in a community sample. Cognitive therapy and research, 39, 480-491.
https://doi.org/10.1007/s10608-015-9671-y PMID: 26229213

Werner-Seidler A., Banks R., Dunn B. D., & Moulds M. L. (2013). An investigation of the relationship
between positive affect regulation and depression. Behaviour research and therapy, 51, 46-56. https://
doi.org/10.1016/j.brat.2012.11.001 PMID: 23178678

Eisner L. R., Johnson S. L., & Carver C. S. (2009). Positive affect regulation in anxiety disorders.
Journal of anxiety disorders, 23(5), 645-649. https://doi.org/10.1016/j.janxdis.2009.02.001 PMID:
19278820

Hudson M. R., Harding K. A., & Mezulis A. (2015). Dampening and brooding jointly link temperament
with depressive symptoms: A prospective study. Personality and Individual Differences, 83, 249-254.
https://doi.org/10.1016/j.paid.2015.04.025

Raes F., Smets J., Nelis S., & Schoofs H. (2012). Dampening of positive affect prospectively predicts
depressive symptoms in non-clinical samples. Cognition & Emotion, 26, 75—-82. https://doi.org/10.
1080/02699931.2011.555474 PMID: 21756217

Brown T. A., Chorpita B. F., & Barlow D. H. (1998). Structural relationships among dimensions of the
DSM-IV anxiety and mood disorders and dimensions of negative affect, positive affect, and autonomic
arousal. Journal of Abnormal Psychology, 107, 179. https://doi.org/10.1037//0021-843x.107.2.179
PMID: 9604548

PLOS ONE | https://doi.org/10.1371/journal.pone.0235256  July 2, 2020 13/15


https://doi.org/10.1016/j.cpr.2008.10.003
https://doi.org/10.1016/j.cpr.2008.10.003
http://www.ncbi.nlm.nih.gov/pubmed/19128864
https://doi.org/10.1016/j.janxdis.2010.03.008
http://www.ncbi.nlm.nih.gov/pubmed/20409676
https://doi.org/10.5127/jep.037813
https://doi.org/10.5127/jep.037813
https://doi.org/10.5334/pb-49-4-293
https://doi.org/10.1007/s10862-017-9593-y
https://doi.org/10.1007/s10862-017-9593-y
https://doi.org/10.1007/s10608-007-9158-6
http://www.ncbi.nlm.nih.gov/pubmed/20360996
https://doi.org/10.1016/j.brat.2012.11.001
https://doi.org/10.1016/j.brat.2012.11.001
http://www.ncbi.nlm.nih.gov/pubmed/23178678
https://doi.org/10.1177/2167702616643008
http://www.ncbi.nlm.nih.gov/pubmed/27747141
https://doi.org/10.1111/j.1745-6924.2008.00088.x
http://www.ncbi.nlm.nih.gov/pubmed/26158958
https://doi.org/10.1002/da.22513
http://www.ncbi.nlm.nih.gov/pubmed/27093215
https://doi.org/10.1037/0033-2909.134.2.163
http://www.ncbi.nlm.nih.gov/pubmed/18298268
https://doi.org/10.1037/a0023667
http://www.ncbi.nlm.nih.gov/pubmed/21553935
https://doi.org/10.1007/s10802-011-9579-2
http://www.ncbi.nlm.nih.gov/pubmed/21984180
https://doi.org/10.1007/s10608-015-9671-y
http://www.ncbi.nlm.nih.gov/pubmed/26229213
https://doi.org/10.1016/j.brat.2012.11.001
https://doi.org/10.1016/j.brat.2012.11.001
http://www.ncbi.nlm.nih.gov/pubmed/23178678
https://doi.org/10.1016/j.janxdis.2009.02.001
http://www.ncbi.nlm.nih.gov/pubmed/19278820
https://doi.org/10.1016/j.paid.2015.04.025
https://doi.org/10.1080/02699931.2011.555474
https://doi.org/10.1080/02699931.2011.555474
http://www.ncbi.nlm.nih.gov/pubmed/21756217
https://doi.org/10.1037//0021-843x.107.2.179
http://www.ncbi.nlm.nih.gov/pubmed/9604548
https://doi.org/10.1371/journal.pone.0235256

PLOS ONE

Responses to affect and symptoms

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

Guyer A., Choate V., Detloff A., Benson B., Nelson E., Perez-Edgar K., ... & Ernst M. (2012). Striatal
functional alteration during incentive anticipation in pediatric anxiety disorders. American Journal of
Psychiatry, 169, 205-212. https://doi.org/10.1176/appi.ajp.2011.11010006 PMID: 22423352

Hardin M. G., Perez-Edgar K., Guyer A. E., Pine D. S., Fox N. A., & Ernst M. (2006). Reward and pun-
ishment sensitivity in shy and non-shy adults: Relations between social and motivated behavior. Per-
sonality and Individual Differences, 40, 699-711. https://doi.org/10.1016/j.paid.2005.08.010 PMID:
19718273

Kessel E. M., Kujawa A., Hajcak Proudfit G., & Klein D. N. (2015). Neural reactivity to monetary rewards
and losses differentiates social from generalized anxiety in children. Journal of child psychology and
psychiatry, 56, 792—800. https://doi.org/10.1111/jcpp.12355 PMID: 25363803

Naragon-Gainey K., Watson D., & Markon K. E. (2009). Differential relations of depression and social
anxiety symptoms to the facets of extraversion/positive emotionality. Journal of abnormal psychology,
118, 299. https://doi.org/10.1037/a0015637 PMID: 19413405

Watson D., Gamez W., & Simms L. J. (2005). Basic dimensions of temperament and their relation to
anxiety and depression: A symptom-based perspective. Journal of Research in Personality, 39, 46—66.
https://doi.org/10.1016/}.jrp.2004.09.006

Meyer T. J., Miller M. L., Metzger R. L., & Borkovec T. D. (1990). Development and validation of the
Penn State worry questionnaire. Behaviour research and therapy, 28, 487—-495. https://doi.org/10.
1016/0005-7967(90)90135-6 PMID: 2076086

McEvoy P. M., & Kingsep P. (2006). The post-event processing questionnaire in a clinical sample with
social phobia. Behaviour Research and Therapy, 44, 1689—1697. https://doi.org/10.1016/j.brat.2005.
12.005 PMID: 16458852

Mahoney A. E., McEvoy P. M., & Moulds M. L. (2012). Psychometric properties of the Repetitive Think-
ing Questionnaire in a clinical sample. Journal of anxiety disorders, 26, 359-367. https://doi.org/10.
1016/j.janxdis.2011.12.003 PMID: 22204788

Spielberger C. D. (1983). Manual for the State-Trait Anxiety Inventory: STAI (FormY). Palo Alto, CA:
Consulting Psychologists Press.

Kabacoff R. I., Segal D. L., Hersen M., & Van Hasselt V. B. (1997). Psychometric properties and diag-
nostic utility of the Beck Anxiety Inventory and the State-Trait Anxiety Inventory with older adult psychi-
atric outpatients. Journal of anxiety disorders, 11, 33—47. https://doi.org/10.1016/s0887-6185(96)
00033-3 PMID: 9131880

Fresco D. M., Coles M. E., Heimberg R. G., Liebowitz M. R., Hami S., Stein M. B., & Goetz D. (2001).
The Liebowitz Social Anxiety Scale: a comparison of the psychometric properties of self-report and clini-
cian-administered formats. Psychological Medicine, 31, 1025—1035. https://doi.org/10.1017/
s0033291701004056 PMID: 11513370

Mattick R. P., & Clarke J. C. (1998). Development and validation of measures of social phobia scrutiny
fear and social interaction anxiety. Behaviour research and therapy, 36, 455—470. https://doi.org/10.
1016/s0005-7967(97)10031-6 PMID: 9670605

Baker S. L., Heinrichs N., Kim H.-J., & Hofmann S. G. (2002). The Liebowitz social anxiety scale as a
self-report instrument: a preliminary psychometric analysis. Behaviour Research and Therapy, 40,
701-715. https://doi.org/10.1016/s0005-7967(01)00060-2 PMID: 12051488

Heimberg R. G., Mueller G. P., Holt C. S., Hope D. A., & Liebowitz M. R. (1992). Assessment of anxiety
in social interaction and being observed by others: The Social Interaction Anxiety Scale and the Social
Phobia Scale. Behavior therapy, 23, 53-73. https://doi.org/10.1016/s0005-7894(05)80308-9

Brown E. J., Turovsky J., Heimberg R. G., Juster H. R., Brown T. A., & Barlow D. H. (1997). Validation
of the Social Interaction Anxiety Scale and the Social Phobia Scale across the anxiety disorders. Psy-
chological Assessment, 9, 21. https://doi.org/10.1037/1040-3590.9.1.21

Radloff L. S. (1977). The CES-D scale: A self-report depression scale for research in the general popu-
lation. Applied psychological measurement, 1, 385—401. https://doi.org/10.1177/
014662167700100306

CellaD., Riley W., Stone A., Rothrock N., Reeve B., Yount S., et al. (2010). The Patient-Reported Out-
comes Measurement Information System (PROMIS) developed and tested its first wave of adult self-
reported health outcome item banks: 2005—-2008. Journal of Clinical Epidemiology, 63, 1179—-1194.
https://doi.org/10.1016/j.jclinepi.2010.04.011 PMID: 20685078

Pilkonis P. A., Choi S. W., Reise S. P., Stover A. M., Riley W. T., Cella D., & PROMIS Cooperative
Group. (2011). ltem banks for measuring emotional distress from the Patient-Reported Outcomes Mea-
surement Information System (PROMIS®): depression, anxiety, and anger. Assessment, 18, 263-283.
https://doi.org/10.1177/1073191111411667 PMID: 21697139

Muthén L. K. & Muthén B. O. (1998-2012). Mplus user’s guide ( 7™ edition). Los Angeles, CA.

PLOS ONE | https://doi.org/10.1371/journal.pone.0235256  July 2, 2020 14/15


https://doi.org/10.1176/appi.ajp.2011.11010006
http://www.ncbi.nlm.nih.gov/pubmed/22423352
https://doi.org/10.1016/j.paid.2005.08.010
http://www.ncbi.nlm.nih.gov/pubmed/19718273
https://doi.org/10.1111/jcpp.12355
http://www.ncbi.nlm.nih.gov/pubmed/25363803
https://doi.org/10.1037/a0015637
http://www.ncbi.nlm.nih.gov/pubmed/19413405
https://doi.org/10.1016/j.jrp.2004.09.006
https://doi.org/10.1016/0005-7967(90)90135-6
https://doi.org/10.1016/0005-7967(90)90135-6
http://www.ncbi.nlm.nih.gov/pubmed/2076086
https://doi.org/10.1016/j.brat.2005.12.005
https://doi.org/10.1016/j.brat.2005.12.005
http://www.ncbi.nlm.nih.gov/pubmed/16458852
https://doi.org/10.1016/j.janxdis.2011.12.003
https://doi.org/10.1016/j.janxdis.2011.12.003
http://www.ncbi.nlm.nih.gov/pubmed/22204788
https://doi.org/10.1016/s0887-6185(96)00033-3
https://doi.org/10.1016/s0887-6185(96)00033-3
http://www.ncbi.nlm.nih.gov/pubmed/9131880
https://doi.org/10.1017/s0033291701004056
https://doi.org/10.1017/s0033291701004056
http://www.ncbi.nlm.nih.gov/pubmed/11513370
https://doi.org/10.1016/s0005-7967(97)10031-6
https://doi.org/10.1016/s0005-7967(97)10031-6
http://www.ncbi.nlm.nih.gov/pubmed/9670605
https://doi.org/10.1016/s0005-7967(01)00060-2
http://www.ncbi.nlm.nih.gov/pubmed/12051488
https://doi.org/10.1016/s0005-7894(05)80308-9
https://doi.org/10.1037/1040-3590.9.1.21
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1016/j.jclinepi.2010.04.011
http://www.ncbi.nlm.nih.gov/pubmed/20685078
https://doi.org/10.1177/1073191111411667
http://www.ncbi.nlm.nih.gov/pubmed/21697139
https://doi.org/10.1371/journal.pone.0235256

PLOS ONE

Responses to affect and symptoms

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Revelle, W. (2018) psych: Procedures for Personality and Psychological Research, Northwestern Uni-
versity, Evanston, lllinois, USA, https://CRAN.R-project.org/package=psych Version = 1.8.12.

FloraD. B., & Curran P. J. (2004). An empirical evaluation of alternative methods of estimation for con-
firmatory factor analysis with ordinal data. Psychological Methods, 9, 466—491. https://doi.org/10.1037/
1082-989X.9.4.466 PMID: 15598100

Fabrigar L. R., Wegener D. T., MacCallum R. C., & Strahan E. J. (1999). Evaluating the use of explor-
atory factor analysis in psychological research. Psychological methods, 4, 272. https://doi.org/10.1037/
1082-989x.4.3.272

Bentler P. M. (1990). Comparative fit indexes in structural models. Psychological bulletin, 107, 238—
2486. https://doi.org/10.1037/0033-2909.107.2.238 PMID: 2320703

Steiger J. H. (1990). Structural model evaluation and modification: An interval estimation approach.
Multivariate behavioral research, 25, 173—180. https://doi.org/10.1207/s15327906mbr2502_4 PMID:
26794479

HuL. T., & Bentler P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conven-
tional criteria versus new alternatives. Structural equation modeling: A multidisciplinary journal, 6, 1—
55. https://doi.org/10.1080/10705519909540118

MacCallum R. C., Browne M. W., & Sugawara H. M. (1996). Power analysis and determination of sam-
ple size for covariance structure modeling. Psychological methods, 1, 130. hitps://doi.org/10.1037/
1082-989x.1.2.130

Henry S. K., Grant M. M., & Cropsey K. L. (2018). Determining the optimal clinical cutoff on the CES-D
for depression in a community corrections sample. Journal of affective disorders, 234, 270-275.
https://doi.org/10.1016/j.jad.2018.02.071 PMID: 29554615

Mennin D. S., Fresco D. M., Heimberg R. G., Schneier F. R., Davies S. O., & Liebowitz M. R. (2002).
Screening for social anxiety disorder in the clinical setting: using the Liebowitz Social Anxiety Scale.
Journal of anxiety disorders, 16, 661—673. https://doi.org/10.1016/s0887-6185(02)00134-2 PMID:
12405524

Marsh H. W., Hau K. T., & Wen Z. (2004). In search of golden rules: Comment on hypothesis-testing
approaches to setting cutoff values for fit indexes and dangers in overgeneralizing Hu and Bentler’s
(1999) findings. Structural equation modeling, 11(3), 320-341.

Browne M. W., & Cudeck R. (1993). Alternative ways of assessing model fit. In Bollen K. A and Long J.
S. (Eds.), Testing structural equation models (pp. 136—162). Newbury Park, CA: Sage.

Barnes L. L., Harp D., & Jung W. S. (2002). Reliability generalization of scores on the Spielberger state-
trait anxiety inventory. Educational and psychological measurement, 62(4), 603—618.

PLOS ONE | https://doi.org/10.1371/journal.pone.0235256  July 2, 2020 15/15


https://CRAN.R-project.org/package=psych
https://doi.org/10.1037/1082-989X.9.4.466
https://doi.org/10.1037/1082-989X.9.4.466
http://www.ncbi.nlm.nih.gov/pubmed/15598100
https://doi.org/10.1037/1082-989x.4.3.272
https://doi.org/10.1037/1082-989x.4.3.272
https://doi.org/10.1037/0033-2909.107.2.238
http://www.ncbi.nlm.nih.gov/pubmed/2320703
https://doi.org/10.1207/s15327906mbr2502_4
http://www.ncbi.nlm.nih.gov/pubmed/26794479
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1037/1082-989x.1.2.130
https://doi.org/10.1037/1082-989x.1.2.130
https://doi.org/10.1016/j.jad.2018.02.071
http://www.ncbi.nlm.nih.gov/pubmed/29554615
https://doi.org/10.1016/s0887-6185(02)00134-2
http://www.ncbi.nlm.nih.gov/pubmed/12405524
https://doi.org/10.1371/journal.pone.0235256

