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Abstract
Recent research highlights the importance of transdiagnostic factors of psychopathology, particularly in understanding comor-
bidity. Repetitive negative thinking (RNT) is one such factor, which may elucidate anxiety-depression comorbidity. The
Response to Anxiety Questionnaire (RAQ) aims to evaluate repetitive negative thinking (RNT) related to anxiety-depression
comorbidity, specifically hopelessness and rumination about anxiety symptoms. Anxious hopelessness is negative thoughts
about the future due to anxiety symptoms, and anxious rumination includes negative evaluations of the meaning of anxiety
symptoms, therefore the current study assessed the RAQ in three studies. We used exploratory and confirmatory factor analysis
methodologies to examine the factor structure of the RAQ. In addition, we tested indirect effects of the two factors of RAQ
(Rumination and Hopelessness) between anxiety and depression, and tested measure convergent validity. Results of the current
study provide additional support for the psychometric properties of the RAQ, suggesting a two factor makeup (hopelessness,
rumination), as well as its use in predicting anxiety and depressive symptoms.
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Introduction

Anxiety and depression are highly comorbid disorders and
their co-occurrence is associated with longer symptom dura-
tion (Penninx et al. 2011) and increased symptom severity
(Johansson et al. 2013). Research suggests anxiety often takes
temporal precedence and may be a risk factor for subsequent
depressive symptomology (Cohen et al. 2014; Jacobson and
Newman 2014). Symptom overlap between these disorders
suggests transdiagnostic factors may be key in examining their
comorbidity, consistent with directives to understand dimen-
sions of psychopathology (Krueger and Eaton 2015; Mansell,
Harvey, Watkins, Shafran, 2008). Furthermore, including
mechanisms of comorbidity in transdiagnostic CBT shows
efficacy compared to diagnosis specific CBT outcomes
(Norton and Barrera 2012; Norton & Philipp, 2008), and re-
sults in lower rates of comorbidity post-treatment (Norton
et al. 2013), likely due to treating symptom processes shared

by disorders. Thus, evaluation of mechanisms underlying co-
morbid anxiety and depression is important.

Cognitive theories highlight the salience of negative think-
ing patterns in the development of depression and anxiety
(Alloy et al. 1990). Starr and Davila (2012b) theorize that
depressive symptoms result from two Negative Anxiety
Response Styles (NARS; Starr et al. 2016) associated with
anxiety: anxious rumination and anxious hopelessness.
Specifically, anxious rumination consists of negative cogni-
tions, evaluations, and anxious images, whereas anxious
hopelessness is characterized by negative predictions regard-
ing anxiety’s effects on future outcomes. These styles of re-
pet i t ive negat ive thinking (RNT) about anxious
symptomology or NARS may operate cyclically in combina-
tionwith anxiety, as co-occurring RNTand anxious symptoms
interact, leading to increased likelihood for depressive symp-
toms. Additionally, they propose NARS may be a mechanism
for developing depressive symptoms: anxious symptoms lead
to NARS, resulting in increased depressive symptoms. Recent
research offers evidence for these predictions (Grant et al.
2014; Starr and Davila 2012b; Starr et al. 2016; Mills et al.
2014; Grant et al. 2007). For example, Grant et al. (2014)
found that brooding mediated the relationship between social
anxiety and depression over a 2-month period. In addition,
recent research has documented NARS among individuals
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diagnosed with GAD (Starr and Davila 2012a). Furthermore,
research supports that NARS moderates the relationship be-
tween anxiety and depression and predicts anxiety and depres-
sion increases when controlling for co-occurring symptoms
(Starr et al. 2016), functioning much like the originally pro-
posed diathesis stress model (Starr and Davila 2012b).

Whereas research in this area has suggested RNT is essen-
tial to understanding comorbidity (Ehring & Watkins, 2008),
instruments used to asses RNT have received insufficient
evaluation. One promising measure to document these
thought patterns, which may be useful in investigating their
association with co-morbid anxiety and depression, is the
Response to Anxiety Questionnaire (RAQ; Starr and Davila
2012b; Starr et al. 2016). Since the initial construction and
evaluation of this scale, no other study has evaluated the psy-
chometric properties of the RAQ. The initial factor analysis
provided a single solution, although the RAQ was intended to
detect ruminative and hopeless thought patterns regarding
anxious symptoms. Given the significance of comorbidity be-
tween anxiety and depression, additional investigation is
needed to validate the factor structure and predictive validity
of the RAQ with respect to related anxious and depressive
symptomology. Broadly, hopelessness has been previously
theorized to be highly associated with suicidality (Abramson
et al. 2000), and increased depressive symptom severity and
duration (Smith et al. 2006; Abramson, Metalsky, & Alloy,
1989). Hopelessness also has evidence as a predictor from
anxiety to depression (Alloy et al. 1990). Additionally, rumi-
nation is theorized to result in difficulties disengaging from
negative information about the self, or difficulties with atten-
tional control (Koster et al. 2011), and is also associated with
suicidal ideation (Smith et al. 2006). Therefore, we evaluated
the associations between ruminative and hopeless responses to
anxiety with other anxiety and depressive related constructs.

Furthermore, evaluation of the NARS construct also may
have implications for specific forms of anxiety. For example,
worry is a common form of RNTand the core feature of GAD.
Researchers have found that the uncontrollability of worry is
important in distinguishing between those who do and do not
meet criteria for GAD (Ruscio and Borkovec 2004). In addi-
tion, Newman and Llera (2011) suggest that worry may serve
the function of maintaining distress in order to avoid rapid
changes in negative emotionality. This negative emotional state
characterized by anxious symptomology is negatively rein-
forced by worry, and maintains symptoms of psychopathology.
NARS focuses on the unpleasant experience of anxiety symp-
toms, and perceived implications of anxiety on the future, and
therefore may in fact play a role in the reinforcement of worry
symptoms as well. Additionally, given high levels of comorbid
GAD and MDD (Lenze et al., 2005; Brown, Campbell,
Lehman, Grisham, Mancill, 2001), evaluating whether NARS
influences worry may document mechanisms of comorbidity
between these two disorders. To address these goals, the

present report evaluated the factor structure and convergent
validity of the RAQ.We also evaluated the proposed mediation
andmoderationmodels of comorbidity using both a measure of
state and trait anxiety as well as symptoms of worry.

General Method

Overview

We evaluated the measure with an exploratory factor analysis
(EFA; Study 1) to determine underlying factor structure,
followed by a confirmatory factor analysis (CFA; Study 2)
to validate the model fit found in Study 1. In a third study,
we evaluated convergent and criterion validity based on pre-
dictions from Starr and Davila (2012b), along with tests of
moderation and indirect effects of anxiety on depression.

Measures

The Response to Anxiety Questionnaire (RAQ; Starr and
Davila 2012b; Starr et al. 2016).

The RAQ is a 32-item questionnaire developed to assess
ruminative and hopeless reactions to anxiety symptoms.
Participants respond on a scale of 1 (Balmost never^) to 4
(Balmost always^). The RAQ has demonstrated adequate con-
vergent and discriminant validity, and is stable over time (Starr
and Davila 2012b). Although this measure assesses two
NARS, the original analysis determined the best model is a
one-factor solution. In the current study, the RAQ demonstrat-
ed excellent internal reliability (α = .97 in Study 1; α = .99 in
Study 2; α = .97 in Study 3).

Study 1

Participants

The sample included 634 participants, whichwere largely female
(66%). Three individuals chose not to respond regarding their
gender identity. Participant age ranged from 18 to 54 years of age
(M = 19.41, S.D. = 2.69). Ethnicity included 78.4% Caucasian,
5.6% Hispanic/Latino/Latina, 5.3% Native American, 3.7%
African American, 2% Asian American, 2.3% chose BOther^,
and .9% chose not to respond regarding their ethnicity.

Procedure

The university’s Institutional Review Board approved all pro-
cedures. The study included a survey administered through
the university’s web-based research pool as part of a mass
departmental questionnaire. Informed consent was obtained
from all individual participants, after which participants
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completed questionnaires and received course credit for their
participation.

Analytic Strategy

Missingness was no more than 1% for any item and was
unrelated to sex (χ2[2] = 0.65, p = ns), year in school
(χ2[4] = 1.68, p = ns), ethnicity (χ2[6] = 3.79, p = ns), and
age (t[598] = −.244, p = ns). RAQ kurtosis values were within
normal limits (Tabachnick and Fidell 2007), although the data
were largely skewed (z = 7.52, S.E. = .099). For adequate
power, recommendations by Tabachnick and Fidell (2007)
suggest samples of at least 300 for factor analysis, and another
recommendation suggests our sample of 634 would be con-
sidered Bvery good^ to Bexcellent^ (Comrey and Lee 1992).
Additionally, depending on whether communalities are low or
high, MacCallum and colleagues recommend 20:1 to 4:1 sub-
jects to variables (MacCallum et al. 2001). Our sample was
over 19 subjects to each variable, so we determined this sam-
ple size was sufficient for our factor analysis. Principal axis
factoring (PAF) was used to examine the factor structure of the
RAQ. The scree plot and a parallel analysis (Horn 1965) were
used to determine the number of factors to extract. For the
parallel analysis, eigenvalues were compared to values from
1000 simulated samples. Studies have supported the efficacy
of parallel analysis in determining the number of factors to
extract in categorical or dichotomous data (Weng and Cheng
2005; Garrido et al. 2016). The eigenvalues which were great-
er than the randomly generated samples were retained for
evaluation (O'Connor 2000). Recommendations suggest that
non-normal categorical data produces biased chi-squared test
statistics. However, large sample sizes (Muthen and Kaplan
1992) and robust least squares estimators are appropriate for
handling such data. Therefore, a WLSMV estimator was
employed in Mplus to accommodate non-normal categorical
indicator variables (Muthén, du Toit, & Spisic, 1997). Oblique
rotation was utilized (geomin), as we expected the factors to
correlate. Only items with loadings above .40 were retained
for further analysis. Cross-loaded items were defined as hav-
ing a factor loading within .10 of the highest loading for that
item and were excluded from the final solution. Due to the use
of WLSMV estimator, degrees of freedom and chi-square
values were adjusted to maintain fidelity of the p-value
(Asparouhov and Muthén 2010).

Results

The scree plot indicated three factors prominently above the
bend. Results of the parallel analysis indicated three signifi-
cant eigenvalues; therefore, solutions with one-, two-, or
three-factors were evaluated for theoretical interpretability.
The one-factor solution exhibited significant factor loadings
for all items, whereas the two-factor solution exhibited

significant loadings on all items except 8 and 11. These items
cross-loaded on both factors, and they were excluded from
further analyses. Additionally, two items (27 and 28) had fac-
tor loadings greater than one. This is problematic when the
solution provides negative residual variances (Brown, 2014).
However, the current data did not provide negative residual
variances. Additionally, Jöreskog (1999) suggests in oblique
PAF where factors are expected to correlate, loadings >1 are
admissible. Items 8 and 11 also cross-loaded in the 3-factor
solution, and no items clearly loaded onto a third factor, sug-
gesting this solution did not adequately explain the data.
Correlations between items were inspected to ensure no cor-
relations exceeded .90, as was the case in our data. See Table 1
for factor structure, loadings, and scale/subscale internal
consistency.

Discussion

In Study 1, we sought to determine the factor structure of the
RAQ. In the one-factor solution, all items significantly loaded
onto the factor, whereas in the two and three-factor solutions
all items either loaded onto the first or second factors aside
from items 8 and 11. The three-factor solution provided no
significant loadings on the third factor, aside from items 8 and
11 that loaded on the second and third factors. Upon further
examination of the two-factor solution, items in the first factor
appeared consistent with Anxious Rumination (e.g. BWhy do I
always react this way?^), whereas items loading on the second
factor were consistent with Anxious Hopelessness (e.g.
BThink your anxiety will stop you from enjoying life^). The
two factors maintained strong internal validity, providing sup-
port for Starr and Davila’s (2012b) predictions regarding two
NARS: Anxious Hopelessness and Anxious Rumination.
Additionally, because the NARS are specific response styles
to anxiety we sought to determine if this was a nested solution.
Thus, we further evaluated the one- and two-factor solutions
in Study 2, using confirmatory factor analysis and a bifactor
confirmatory factor analysis.

Study 2

Participants

The sample included 300 participants, 68.7% female. One
individual chose not to report their gender. Participants were
18–37 (M = 20.05, S.D. = 2.7). Ethnicity in the current sample
included 73.7% Caucasian, 8% Native American, 5.3%
Hispanic/Latino/Latina, 5% African American, 3.7% Asian
American, 3.7% selected BOther,^ and .7% chose not to re-
spond regarding their ethnicity.
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Procedure

All procedures were approved by the IRB. Participants complet-
ed informed consent and then completed questionnaires on the
university’s web-based research pool as part of a mass depart-
mental questionnaire. Each participant received course credit.

Analytic Strategy

We usedMPlus (Muthén andMuthén 2011) to compare the fit
of the one- and two-factor solutions from Study 1 in a CFA
using a WLSMV estimator. Recommendations for adequate

sample size were again followed, suggesting our sample of
300 was Bgood^ to Bvery good^ (Comrey and Lee 1992),
and the ratio of our subjects to items was over 9, suggesting
our data were sufficient for analysis (MacCallum et al. 2001).
A nested two-factor solution was tested and compared to the
one- and two-factor solutions, using bifactor modeling with a
WLSMVestimator (Reise 2012). Bifactor modeling is a par-
ticularly useful method in which items are allowed to load
both on a general factor (NARS) as well as a latent construct
(Anxious Hopelessness). This approach evaluates shared and
unique variance across the latent factors. Excellent fit of each
model to the data was defined as CFI and TLI values close to

Table 1 Geomin exploratory factor analysis of the RAQ and internal consistency for each scale/subscale

1 Factor 2 Factor 3 Factor

Response Rumination Hopelessness 1 2 3
α = .97 α = .93 α = .97 α = .93 α = .97

1. Think BI won’t be able to do my job if I don’t snap out of this.^ .69(.78) .81(.81) −.06 .86 −.12 −.00
2. Analyze recent events to try to understand why you are anxious .69(.81) .85(.83) −.10 .87 −.01 −.39
3. Think BWhy do I always react this way?^ .78(.86) .82(.88) .02 .84 .03 −.09
4. Think about a recent situation, wishing it had gone better. .69(.79) .82(.81) −.07 .87 −.12 −.02
5. Think BI won’t be able to concentrate if I keep feeling this way.^ .79(.84) .87(.87) −.01 .92 −.06 −.01
6. Think BWhy do I have problems other people don’t have?^ .84(.79) .65(.82) .27 .69 .17 .14

7. Think BWhy can’t I handle things better?^ .84(.85) .72(.88) .20 .76 .11 .11

8. Think about how anxious you feel. .82(.85) .49 .41 .45 .50 −.19
9. Think about all your shortcomings, failings, faults, and mistakes. .81(.90) .52(.93) .36 .52 .33 .07

10. Analyze your personality to try to think about your feelings. .71(.85) .62(.87) .16 .60 .23 .19

11. Think about how angry you are with yourself. .80(.85) .45 .43 .45 .35 .20

12. Think about how you won’t be able to sleep. .73(.76) .68(.79) .12 .64 −.00 .40

13. Think about how restless or keyed up you feel. .79(.86) .73(.89) .13 .72 −.00 .37

14. Think about how difficult it is to concentrate. .77(.81) .68(.84) .15 .72 .05 .19

15. Go someplace alone to think about your anxiety/worries. .66(.72) .49(.75) .23 .48 .26 −.09
16. Think about how your anxiety will keep you from doing things you want to do. .87(.88) .35 .60(.89) .31 .67 −.15
17. Think about how you won’t be able to go anywhere without feeling anxious or

panicky.
.86(.87) .16 .75(.88) .09 .81 −.04

18. Think about how difficult it is to socialize. .74(.79) .07 .71(.80) .01 .75 .05

19. Feel stupid for feeling this way. .85(.90) .36 .56(.92) .33 .57 .04

20. Think BI’m going crazy.^ .84(.86) .29 .61(.87) .27 .57 .17

21. Think about how tense you feel. .84(.88) .37 .55(.89) .33 .57 .00

22. Feel hopeless, like things will never get better. .89(.89) .08 .85(.90) .14 .64 .40

23. Think youmight as well give up, because you can’t make things better for yourself. .90(.88) −.04 .95(.89) .01 .72 .46

24. Think that your future seems dark. .85(.84) −.08 .94(.85) −.06 .77 .42

25. Think that your anxiety will keep you from getting what you want. .91(.92) .07 .87(.93) −.01 .91 .06

26. Think that the future seems vague and uncertain. .79(.82) .09 .74(.83) .07 .68 .23

27. Think your anxiety is uncontrollable. .93(.91) −.10 1.02(.92) −.19 1.09 .01

28. Think your anxiety is never going to stop. .93(.94) −.09 1.01(.94) −.18 1.09 −.01
29. Think your anxiety will stop you from enjoying life. .94(.94) −.01 .96(.94) −.07 1.03 −.10
30. Think your anxiety will have negative effects on things that are important to you. .94(.96) .05 .91(.96) .00 .99 −.14
31. Feel bad about yourself for feeling anxious. .90(.92) .16 .79(.92) .11 .86 −.11
32. Think BWhat’s wrong with me?^ .88(.91) .32 .62(.93) .29 .62 .08

Loadings in parantheses represent factor loadings from study 2 for the one- and two-factor solutions
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.95 or higher and RMSEAvalues close to .06 or lower (Hu and
Bentler 1999). Fit of our model to the data was deemed ade-
quate if CFI and TLI exceed .90 and RMSEAvalues were less
than .10 (Bentler 1992). RMSEAvalues are sensitive to large
samples and the influence ofmodels with differing numbers of
factors and items loading on factors, and so were not com-
pared (Meade et al. 2008). Therefore, change in CFI was ex-
amined to compare the fit of the models (Kline 2011); CFI
change less than .002 is considered trivial (Meade et al. 2008).
After testing each of the models for adequate fit, we then
evaluated whether the bifactor model was invariant to sex
using a WLSMV chi-square difference test in MPlus.

Results

For the one-factor model [χ2(464) = 1467.179, p < .001], two
indices showed close fit to the data (TLI = .967, CFI = .970),
and one indicated adequate absolute fit (RMSEA = .088). For
the two-factor model [χ2(404) = 1099.339, p < .001], two in-
dices indicated close relative fit to the data (TFI = .976,
CF I = . 9 7 8 ) , a n d o n e i n d i c a t e d a d e q u a t e f i t
(RMSEA = .078). For the bifactor model, [χ2(434) = 974.85,
p < .001], two indices indicated close relative fit to the data
(TLI = .981, CFI = .984), and one indicated adequate fit
(RMSEA = .067). In addition, in both the one- and two-
factor models, all items loaded onto their respective factors
consistent with Study 1 (see Table 1). Categorical CFA
models often produce misleading chi-square test statistics
(Muthén and Muthén 2007) and weighted least squares
models do not rely on the log likelihood function used for
the AIC statistic (Akaike 1973). Therefore, because the fit
indices between these models were not substantially different,
the computed difference value forΔCFI was compared to the
general cut-off value of ≤ .002 for each model (Meade et al.
2008). For the one-factor compared to the two-factor
(ΔCFI = .008), the one-factor compared to the bifactor
(ΔCFI = .014), and for the two-factor compared to the
bifactor (ΔCFI = .006), our ΔCFI indicates that the bifactor
model provides the best fit to the data. All factor loadings were
significant and substantial, and the correlation between
Hopelessness and Rumination was r = .84 (p < .001, 95% CI
[.80, .87]). The bifactor model was tested for sex invariance,
and results suggested that the model was invariant to sex,
[χ2(28) = 27.257, p < .11].

Discussion

In Study 2, we sought to confirm the factor structure of the
RAQ found in Study 1 and compare the one- and two-factor
solutions using CFA. The two-factor solution provided a clos-
er fit to the data compared to the one-factor solution.
However, the bifactor solution provided the best fit compared
to the one- and two-factor solutions. Additionally, the bifactor

model demonstrated invariance to sex suggesting that the
bifactor solution has similar fit for males and females. The
nested two-factor solution is consistent with Starr and
Davila’s theory that anxious rumination and anxious hopeless-
ness share variance, but are inherently distinct constructs. Our
results suggest that anxious rumination and anxious hopeless-
ness each independently provide necessary variance to con-
sidering NARS, although there could be mechanistic differ-
ences between these two constructs. Alternatively, NARS are
both thoughts patterns about the implications of anxiety symp-
toms, and our results suggesting the fit of a bifactor solution
are in line with this consideration. Considering NARS broad-
ly, anticipation about the negative consequences of anxiety
may be informative to understanding the severity of their anx-
ious symptomology. On the other hand, Anxious Rumination
and Anxious Hopelessness may provide more specificity in
predicting the potential for comorbid depressive symptoms
and other vulnerabilities. Study 3 built on these results by
evaluating differential correlations between each construct,
and evaluated the RAQ subscales’ (Anxious Rumination and
Anxious Hopelessness) moderation of anxiety and depressive
symptoms based on hypotheses by Starr and Davila (2012b).
Study 3 also tested hypotheses regarding the indirect effects of
anxiety on depressive symptoms via the two subscales.

Study 3

Participants

In Study 3, there were 93 female participants, and ethnicity
consisted of 78.5% Caucasian, 7.5% Latino/Latina, 4.3%
African American, 3.2% Asian, and 6.5% reported
BOther.^ Ages were between 18 and 30 years (M = 19.47,
S.D. = 2.27).

Materials

Penn State Worry Questionnaire (PSWQ; Meyer et al. 1990)

The PSWQ is a 16-item measure of worry, in which re-
spondents indicate frequency and distress of worry
thoughts (e.g. BMy worries overwhelm me^) on a scale
from 1 (BNot at all typical^) to 5 (BVery Typical^). Higher
scores indicate increased trait worry. Validation studies
suggest that the PSWQ is efficacious in distinguishing
those with GAD from other anxiety disorders (Behar,
Alcaine, Zuellig, & Borkovec, 2003), including social anx-
iety (Fresco, Mennin, Heimberg, & Turk, 2003). The
PSWQ displayed good internal consistency in the current
study (α = .91).
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Social Interaction Anxiety Scale (SIAS; Mattick and Clarke
1998)

The SIAS is a 20-item measure of social fears. Respondents
indicate the degree to which statements (e.g. BI get nervous if I
have to speak with someone in authority^) are characteristic of
them on a scale from 0 (BNot at all^) to 4 (BExtremely^).
Higher scores indicate higher levels of social anxiety. The
SIAS had good internal consistency in the current study
(α = .92).

State-Trait Anxiety Inventory (STAI; Spielberger et al. 1983)

The STAI is a 40-item measure of trait and state anxiety;
respondents indicate the degree of present anxiety and general
anxiety on a scale from 1 (Bnot at all^) to 8 (Bextremely^).
Higher scores indicate higher levels of anxiety. In the current
study, the STAI demonstrated good internal consistency for
both the trait (α = .91) and state (α = .92) measures.

Attentional Control Scale (ACS; Derryberry and Reed 2002)

The ACS is a 20-itemmeasure of attentional control including
inhibition and shifting attention. Respondents rate how
strongly statements apply to them (BWhen I need to concen-
trate and solve a problem, I have trouble focusing my
attention^) on a scale of 1 (BAlmost Never^) to 4
(BAlways^). Higher scores indicate lower trait attentional con-
trol. The ACS exhibited adequate internal consistency overall
(α = .87) in our sample.

Anxiety Sensitivity Index (ASI-3; Reiss et al. 1985; Taylor et al.
1999)

The ASI-3 is an 18-item measure of anxiety frequency and
sensitivity. Respondents rate how strongly they identify with
particular statements (BIt is important for me not to appear
nervous^) on a scale from 1 (BVery little^) to 4 (BVery
much^). Higher scores indicate greater anxious feelings and
increased sensitivity to anxiety symptoms. The ASI-3 assesses
three facets of anxiety concerns: Social Concerns about how
others will perceive symptoms of anxiety, Physical Concerns
that anxiety symptoms may implicate their health, and
Cognitive Concerns about the inability to concentrate due to
anxiety symptoms. The ASI-3 showed good internal consis-
tency in the current study (α = .93).

Center for Epidemiology Survey for Depression (CES-D;
Radloff 1977)

The CES-D is a 20- i tem measure of depress ive
symptomology, in which respondents rate how often they
have particular experiences (e.g., BI felt depressed^) on a scale

from 0 (BRarely or none of the time^) to 3 (BMost or all of the
time^). Higher scores indicate increased depressive symp-
toms. In the current study the CES-D showed adequate inter-
nal consistency (α = .71). Internal consistency for the CES-D
was notably lower in our study compared to the development
study (α = .85).

Panic Disorder Severity Scale-Self Report (PDSS-SR; Houck
et al. 2002)

The PDSS-SR is a self-report version of the PDSS based on
Shear et al. (1997). The PDSS-SR is a 7-itemmeasure of panic
disorder symptoms, in which respondents are shown DSM-5
criteria for panic disorder and rate the level that they experi-
ence each symptom on a scale from 0 to 4. Scores are summed
with higher scores indicating increased symptomology. The
PDSS-SR demonstrated adequate internal consistency
(α = .88) in the current study.

Procedures

All procedures were approved by the IRB. Participants were
recruited through the university’s web-based research pool for
participation in a larger study conducted in lab. They were
provided informed consent and seated at a computer to com-
plete questionnaires. The remainder of the in-lab study was
conducted, and participants were debriefed and released.

Data Analytic Procedure

Following recommendations for sample size by Fritz and
MacKinnon (2007), a sample size of 71 to 148 is needed to
acquire .80 power with a medium effect size using bias
corrected bootstrapping. Therefore, we determined our
sample (N = 93) was adequate to test our hypotheses.
Zero-order correlations were calculated among the sub-
scales and other symptoms scales. We tested differences
between correlations of each measure for Anxious
Rumination and Anxious Hopelessness (Lee and Preacher
2013). Additionally, we evaluated the indirect effects of
anxiety on depressive symptoms through Anxious
Rumination and Anxious Hopelessness in parallel media-
tion, and Anxious Rumination/Hopelessness as moderators
of the relationship between anxiety and depression using
PROCESS (Hayes 2013), which utilizes bootstrapping
methods using linear regression (Hayes and Rockwood
2016). Bootstrapped mediation and moderation produces
confidence intervals by randomly resampling and replacing
cases from the data n times. In the current study, data were
resampled 5000 times.
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Results

Correlations

Table 2 presents the zero-order correlations by RAQ subscale.
Both subscales exhibited significant correlations with all mea-
sures, and the correlation between Anxious Rumination and
Anxious Hopelessness was significant (r = .81, p < .001).
Correlations for STAI-Trait, SIAS, PDSS, and ASI-3 Cognitive
concerns subscale were significantly lower for Anxious
Rumination compared to Anxious Hopelessness, whereas corre-
lations for ACS (z= 2.18, p= .03) were significantly greater for
Anxious Rumination compared to Anxious Hopelessness. There
were no significant differences betweenAnxiousRumination and
Anxious Hopelessness on other scales or sub-scales (Table 2).

Moderation Analyses

We sought to evaluate proposedmoderators of the relationship
between anxiety and depressive symptoms via Anxious
Rumination and Anxious Hopelessness responses to anxiety
(Starr and Davila 2012b), by evaluating different measures of
anxiety symptoms, including the PSWQ, the STAI-S, and the
STAI-T.

Our overall moderation model for Anxious Rumination and
PSWQ was significant, F(3, 85) = 29.57, p < .001. Anxious
Rumination was associated with greater levels of depression,
b = .74, t(85) = 5.96, p < .001, 95% CI [.50, .99], and the inter-
action between PSWQ and Anxious Rumination also was sig-
nificant, b = .02, t(85) = 2.20, p = .03, 95% CI [.002, .03].
Simple slopes for the association between PSWQ and CES-D
were tested at low (1 SD below the mean; b = .05, t(85) = .73,
p = .47, 95% CI [−.09, .20]), medium (at the mean; b = .20,
t(85) = 2.26, p = .03, 95% CI [.02, .37]), and high (1 SD above
the mean; b = .34, t(85) = 2.51, p = .01, 95% CI [.07, .61])

levels of Anxious Rumination, such that PSWQ predicted in-
creased CES-D at medium and high levels of Anxious
Rumination, but not at low levels of Anxious Rumination
(Fig. 1). Anxious hopelessness did not significantly moderate
the relationship between PSWQ and CES-D, as the interaction
between PSWQ and Anxious Hopelessness was not signifi-
cant, b = .01, t(88) = 1.72, p = .09, 95% CI [−.001, .02].

Anxious Rumination and Anxious Hopelessness were each
individually evaluated as potential moderators for the relation-
ship between state anxiety (STAI-S) and depression. For
Anxious Rumination, the overall model was significant, F(3,
91) = 47.73, p < .001, with Anxious Rumination being associ-
ated with increased scores on the CES-D, b = .53, t(91) = 4.87,
p < .001, 95% CI [.31, .74]. The interaction between STAI-S
and Anxious Rumination was significant, b = .02, t(91) =
3.29, p = .001, 95% CI [.01, .03]. Simple slopes for the asso-
ciation between STAI-S and CES-D were tested at low (1 SD
below the mean; b = .17, t(91) = 1.53, p = .13, 95% CI [−.05,
.40]), medium (at the mean; b = .37, t(91) = 3.91, p < .001,
95% CI [.18, .56]), and high (1 SD above the mean; b = .57,
t(91) = 5.09, p < .001, 95% CI [.35, .80]) levels of Anxious
Rumination, such that STAI-S predicted increased CES-D at
medium and high levels of Anxious Rumination, but not at
low levels of Anxious Rumination (Fig. 2).

For Anxious Hopelessness, the overall model was signifi-
cant, F(3, 92) = 48.63, p < .001. Anxious Hopelessness signif-
icantly predicted CES-D, b = .35, t(92) = 4.41, p = .001, 95%
CI [.19, .51], and there was a significant interaction, b = .01,
t(92) = 2.09, p = .04, 95% CI [.0004, .02]. Simple slopes for
the association between STAI-S and CES-Dwere tested at low
(1 SD below the mean; b = .26, t(92) = 2.62, p = .01, 95% CI
[.06, .45]), medium (at the mean; b = .36, t(92) = 4.33,
p < .001, 95% CI [.20, .53]), and high (1 SD above the mean;
b = .47, t(92) = 4.84, p < .001, 95% CI [.28, .66]) levels of
Anxious Hopelessness, such that STAI-S predicted increased

Table 2 Convergent and
discriminant zero-order
correlations

Rumination Hopelessness Test of significant differences

r p R p z-score p

STAI Trait 0.74 <0.001 0.82 <0.001 −2.23 =.02*

STAI State 0.69 <0.001 0.71 <0.001 −0.55 =.58

CES-D 0.69 <0.001 0.74 <0.001 −1.13 =.26

SIAS 0.58 <0.001 0.68 <0.001 −2.26 =.02*

PDSS 0.50 <0.001 0.68 <0.001 −3.81 <.001*

ACS 0.47 <0.001 0.35 <0.001 2.18 =.03*

ASI-3 0.67 <0.001 0.70 <0.001 −0.83 =.41

Physical Concerns 0.55 <0.001 0.57 <0.001 −0.28 =.80

Cognitive Concerns 0.57 <0.001 0.66 <0.001 −1.84 =.06*

Social Concerns 0.65 <0.001 0.64 <0.001 0.19 =.84

PSWQ 0.55 <0.001 0.57 <0.001 −0.19 =.85

P-values significant at the .05 level are denoted with a B*^
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CES-D at each level of Anxious Hopelessness with this rela-
tionship stronger at high compared to low levels of Anxious
Hopelessness (Fig. 3).

Anxious Rumination and Anxious Hopelessness were
evaluated as moderators between trait anxiety (STAI-T) and
depression. Anxious Rumination was associated with in-
creased scores on the CES-D, b = .28, t(91) = 2.27, p = .03,
95% CI [.03, .53], though the interaction between STAI-T
and Anxious Rumination was not significant. Anxious
Hopelessness did not predict CES-D, and there was not a
significant interaction, suggesting neither moderated this
relationship.

Indirect Effects Analyses

The RAQ subscales were evaluated in parallel mediation for
indirect effects between symptom measures of anxiety
(PSWQ, STAI-S, STAI-T) and depression. Results for the
PSWQ and CES-D through the RAQ subscales revealed there
was not a significant indirect effect of PSWQ of CES-D
through Anxious Rumination when Anxious Hopelessness
was accounted for, b = .12, SE = .06, 95% CI [−.005, .24],
but Anxious Hopelessness did when Anxious Rumination
was accounted for, b = .23, SE = .09, 95% CI [.07, .44].
Additionally, there was a significant total indirect effect,

b = .35, SE = .07, 95% CI [.22, .51]. PSWQ no longer predict-
ed CES-D when Anxious Rumination and Hopelessness were
accounted for in the model, b = .10, SE = .08, 95% CI [−.05,
.26]. Results of this parallel mediation are presented in Fig. 4.

Next, we evaluated the indirect effects of both RAQ sub-
scales in a parallel mediation of STAI-S and CES-D. Results
suggested there was not a significant indirect effect for
Anxious Rumination, b = .11, SE = .08, 95% CI [−.04, .29],
but there was an indirect effect for Anxious Hopelessness,
b = .25, SE = .10, 95% CI [.07, .45]. The total indirect effect
was significant, as well, b = .37, SE = .07, 95% CI [.25, .52].
After accounting for both indirect effects STAI-S still predict-
ed CES-D, b = .33, SE = .10, 95% CI [.14, .52]. Results of this
parallel mediation are presented in Fig. 5.

Finally, we evaluated the individual indirect effects of
STAI-T on CES-D through Anxious Rumination and
Hopelessness in a parallel mediation through the RAQ sub-
scales. There was not a significant indirect effect for Anxious
Rumination accounting for the indirect effect of Anxious
Hopelessness, b = .08, SE = .09, 95% CI [−.09, .25], and there
was not a significant effect of Anxious Hopelessness account-
ing for the indirect effect of Anxious Rumination, b = .08,
SE = .10, 95% CI [−.13, .28]. Also, the total indirect effect
of STAI-T on CES-D through the RAQ subscales was not
significant, b = .16, SE = .08, 95% CI [−.01, .32].
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Discussion

The results of Study 3 showed that the RAQ subscales gener-
ally correlated with related constructs, although they did dem-
onstrate differential relationships, such that Anxious
Hopelessness was more closely related to trait anxiety, social
anxiety, anxiety sensitivity (cognitive control subscale), and
panic related symptoms, whereas Anxious Rumination was
more highly associated with attention control. However, the
sub-scales did not differ in their relationships with state anx-
iety, depressive symptoms, and the other anxiety sensitivity
subscales. Our evidence for the bifactor model suggests the
RAQ broadly measures NARS, but has smaller latent dimen-
sions. These results are in line with predictions by Starr and
Davila (2012b). Anxious Hopelessness more closely relates to
trait anxiety, as opposed to state anxiety, likely due to more
sustained cognitions about negative long-term consequences.
On the other hand, temporary anxiety symptoms are less likely
to have lasting outcomes. With respect to depression, both
NARS were associated with higher levels of depressive symp-
toms. We evaluated whether NARS moderated the

relationship between anxiety and depression and evaluated
the indirect effects using the PSWQ, STAI-S, and the STAI-T.

Researchers investigating these similar patterns have sug-
gested focusing on cardinal symptomology, as opposed to
diagnoses may be most useful in determining transdiagnostic
factors (Starr and Davila 2012c; McEvoy,Watson,Watkins, &
Nathan, 2013). The current study expanded on this by evalu-
ating worry, the cardinal symptom of GAD. These results
suggest evaluations of both state and trait anxiety along with
Anxious Rumination and Anxious Hopelessness may be key
to understanding NARS. Given the mechanistic differences of
Anxious Rumination andAnxious Hopelessness and their cor-
relations with anxiety symptoms and risk factors in different
domains, these results support NARS being important for both
cognitive and physical anxiety symptomology. In addition,
investigating symptom comorbidity may be informative for
worry, the core symptom of GAD. Only Anxious
Rumination moderated the relationship between worry and
depressive symptoms, whereas Anxious Rumination and
Anxious Hopelessness both moderated STAI-S and CES-D.
In contrast, we demonstrated that in a parallel mediation, only
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Fig. 4 Parallel mediation of PSWQ and CES-D through Anxious
Rumination and Anxious Hopelessness

Fig. 5 Indirect effects of STAI-S onCES-D throughAnxious Rumination
and Anxious Hopelessness
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Anxious Hopelessness mediated the relationship between
worry and depression, and these results held for state anxiety
symptoms. The parallel indirect effects were not significant
for trait anxiety, although we might expect to detect a relation-
ship in a prospective design investigating those who are
reporting significant symptoms on the STAI-T over time.
These results suggest that assessing the two subscales of the
RAQmay provide differential information in the prediction of
concurrent depressive symptoms, as well as suggest the sub-
scales may be differentially related to cognitive effects, social
fears, and panic symptoms.

General Discussion

The purpose of the current study was to evaluate the psycho-
metric properties of the Response to Anxiety Questionnaire and
evaluate theoretical predictions about the nature of NARS and
their relationship between anxiety and depression. Results
show that the RAQ is comprised of a two-factor nested solution
(Anxious Hopelessness and Anxious Rumination), in contrast
to the original study, which found a one-factor solution (Starr
and Davila 2012b). However, this fits theoretically with their
original hypothesis that anxious hopelessness and anxious ru-
mination are RNT styles specifically for anxiety symptoms
(e.g. NARS) and they are potential transdiagnostic factors for
anxiety and depression comorbidity. In addition, the RAQ
displayed strong convergent validity and internal consistency.
Our results demonstrate support for proposed moderation and
mediation models of anxiety-depression comorbidity.

The findings suggest the RAQ may have further utility in
multiple domains. Specifically, the Anxious Rumination sub-
scale was more closely associated with attentional control,
consistent with past research (Koster et al. 2011). It is possible
that rumination about the effects of anxiety consumes cogni-
tive resources required for adaptive coping with anxiety, much
like the effects of worry on attention (Eysenck et al. 2007).
Furthermore, the Anxious Rumination subscale supported the
moderation hypotheses between worry and state anxiety
symptoms and depressive symptoms (Starr and Davila
2012b). This suggests that ruminating about the meaning of
anxious symptoms and the effects of uncontrollable worry
may be particularly important to the development of depres-
sion. We also found that the Anxious Hopelessness subscale
moderated the relationship between state anxiety symptoms
and depression. Anxious Hopelessness also mediated the re-
lationship between both worry and anxiety symptoms
(PSWQ, STAI-S) and depression. This is consistent with
Starr and Davila’s (2012b) hypotheses regarding interactive
effects of anxiety and depression as a result of NARS, and
provides support for some of their more recent research (Starr
et al. 2016), which found NARS moderated the relationship
between anxiety and depression.

Differences between the subscales may point to functional
distinctions between these two NARS. For example, those
engaging in anxious rumination may be preoccupied by past
oriented thoughts about a recent anxious experience, whereas
those engaging in anxious hopelessness may be bothered by
thoughts of a discouraging future because of their symptoms.
Additionally, Starr and Davila (2012a) argue that although
worry and rumination are related, they carry distinguishing
features and individuals who ruminate over their anxious
arousal may be at particular risk for developing depressive
symptomology. As demonstrated in Study 3, each subscale
demonstrates significant predictive validity. Our findings also
suggest that perhaps more attention should be paid to hope-
lessness as a form of RNT/NARS, as much research has fo-
cused on other forms of RNT (e.g., worry, rumination, antic-
ipatory processing). Furthermore, these results provide sup-
port for cognitive theories of depression, suggesting hopeless-
ness is a key factor in developing interpersonal stress and
increases in depressive symptoms (Joiner et al. 2005; Sarin,
Abela, & Auerbach, 2005). In conjunction with differential
relationships of these subscales and related constructs, these
results support the utility in examining these constructs using
the subscales of the RAQ. Thus, the current study provides
evidence that both subscales may help us better understand
factors associated with comorbid anxiety and depressive
symptoms.

Limitations to the current study include that the sample was
female in Study 3, which presents issues for generalizability.
However, women often experience higher rates of anxiety and
depression, and present increased risk for comorbidity
(McLean et al. 2011), and the results of Study 2 suggest the
RAQ is invariant to sex. One limitation to our bifactor model is
that the general factor (NARS) may be difficult to differentiate
from other forms of shared variance, such as self-report and
similar wording within items. Additionally, the use of a college
sample may limit the findings of the current study, although
investigating a homogenous sample bears utility in investigat-
ing the dimensional characteristics of psychopathology
(Insel et al. 2010). Whereas we did find evidence for indirect
effects of anxiety on depression through NARS, we could not
assess true mediation due to the use of cross-sectional data. The
CES-D demonstrated adequate internal consistency in Study 3,
though it was markedly lower than that in the development
study (Radloff 1977), so our moderation and indirect effect
sizes may be reduced as a result. More recent research has
evaluated the impact of NARS on the development of depres-
sion in a prospective design (Starr et al. 2016), although
Anxious Hopelessness and Anxious Rumination should be
evaluated as individual factors in such a design, as well.

In sum, this study supported the psychometric properties of
the RAQ, and indicated that the two subscales may provide
unique information in the prediction of related anxiety symp-
toms. Moreover, the results suggest that individuals who
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respond to anxious symptomswith NARS are at increased risk
for the onset of depressive symptoms. Furthermore, Anxious
Rumination may interact with anxiety symptoms to increase
depression. More importantly, these findings provide addi-
tional evidence for the utility of researching and utilizing
transdiagnostic factors for use in predicting symptoms of psy-
chopathology, and continued research is essential to continued
improvement of our diagnostic and treatment methodologies.
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