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Abstract
The present work aimed to extend the evidence of the structure validity of the Ruminative Thought Style Questionnaire 
(RTSQ) 15-item version testing: (1) the structure of two competing models (i.e., four-factor correlated model vs a second-
order factor model); (2) the measurement invariance of the final model across four countries (U.S., Spain, Argentina, and 
the Netherlands) and gender groups (male and female); and (3) the invariance across three assessment waves in a subsample 
of Spanish youths. Participants were college students (mean age = 20.87, SD = 4.47) from the U.S. (n = 1875; 67.1% of 
females), Spain (T1, n = 732, 63.9% females; T2, n = 370, 71.6% females: T3, n = 307, 60.6% females), Argentina (n = 368, 
65.6% females) and the Netherlands (n = 295, 74.8% females). Confirmatory Factor Analyses supported both correlated fac-
tors and second-order factor structure in the whole sample. Due to similar fit indices being observed for both models, and 
considering the theoretical and practical advantages, we kept the second-order model to examine its invariance across groups 
and time. Measurement invariance analyses showed that the second-order model was invariant across countries, gender, 
and over time. Comparisons of the total mean score and the subfacet mean scores (i.e., Repetitive Thoughts, Counterfactual 
Thoughts, Problem-focused Thoughts, and Anticipatory Thoughts) reveled only small differences across country and gender 
groups. The present work extends the structural validity evidence of the RTSQ, and provides the first evidence concerning 
its longitudinal stability across time.
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Introduction

The Response Style Theory of depression (Nolen-Hoeksema, 
1991) proposes rumination as one of the main factors 
associated with the duration and exacerbation of depression. 
Rumination is considered as a way of responding to 
depressive symptoms that involves repetitively and passively 
self-focusing on one’s depressed mood and on the possible 
causes and consequences of this negative mood (Butler & 
Nolen-Hoeksema, 1994). However, advances in research have 

yielded some relevant changes in the conceptualization of 
rumination. Accordingly, there is evidence that rumination is 
not only involved in the duration of depression, but also in its 
onset (Nolen-Hoeksema et al., 2008). In addition, rumination 
can lead to several detrimental health outcomes beyond 
depression, such as major depression, social and generalized 
anxiety, substance abuse, or eating disorders, thereby acting 
as a transdiagnostic psychological factor (Aldao et al., 2010; 
Ehring & Watkins, 2008;Nolen-Hoeksema & Watkins, 
2011). In parallel to this conceptual evolution, the assessment 
of rumination has also evolved from the use of more specific 
instruments of depressed rumination to incorporating more 
general questionnaires of a broader ruminative thinking style.

One of the most employed rumination scales is the 
Ruminative Response Scale (RRS), which included 22 
items that assessed repetitive thinking around causes, 
consequences, and symptoms of current negative affect 
(i.e., feeling down, sad, or depressed, Nolen-Hoeksema, 
1991). An important criticism to this scale was the 
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presence of a great number of items that overlap with 
depression symptomatology, which led to the refinement 
of the questionnaire in a shorter version of 10 items 
without items of depressive content (Treynor et al., 2003). 
However, and despite the improvements of this short scale, 
some authors expressed concerns over the RSS because its 
content still focused on negative mood. Its instructional set 
was also considered problematic (i.e., instructions asked 
participants to rate themselves in terms of “…when you feel 
down, sad, or depressed”), which restricts the assessment 
of rumination to the current depressed mood, and thus 
complicates the research of rumination in other situations 
where negative mood is not necessarily present, or in other 
psychopathological conditions, such as anxiety (Brinker & 
Dozois, 2009).

To overcome these issues, Brinker and Dozois (2009) 
created a new questionnaire to assess rumination, less tied 
to negative affect (particularly depression), named the 
Ruminative Thought Style Questionnaire (RTSQ). With 
20 items, the authors assessed four central characteristics 
of rumination: repetitive, recurrent, uncontrollable, and 
intrusive thoughts within a unidimensional measure. 
They also included (1) past, present and future temporal 
orientation, and three types of valence of the thoughts 
(neutral, negative, and positive). In order to identify more 
specific subcomponents of rumination, Tanner et al. (2013) 
selected 15-items of the RTSQ that assessed ruminative 
thinking across four distinct facets: 1) problem-focused 
thoughts (thoughts focused on symptoms, causes, and 
consequences of problems), 2) counterfactual thinking 
(thoughts focused on imagining alternative outcomes or 
realities), 3) repetitive thoughts (intrusiveness, persistence, 
and automaticity of thoughts) and 4) anticipatory thoughts 
(future-oriented ruminative thoughts). Overall, these 
four-factors appear to reflect some ideas of the traditional 
conceptualizations of rumination: problem-focused 
thoughts and repetitive thoughts subfacets would be 
congruent with initial conceptualizations of rumination 
(e.g., Nolen-Hoeksema, 1991; Conway et  al., 2000), 
whereas anticipatory thoughts would be more related to 
the protective effects of rumination (Tanner et al., 2013).

Despite the general agreement in identifying these 
four components at the core of the RTSQ, there are 
some discrepancies in describing the structure of the 
questionnaire, with some authors opting for a four-factor 
correlated model (Bravo et al., 2018; Dzhambov et al., 
2019; Tanner et  al., 2013), and others showing that a 
second-order factor structure, in which a higher-order 
general factor of rumination overarches the four factors, 
has better fit to the data (Helmig et  al., 2016; Tanner 
et al., 2013). Thus, discrepancies across studies suggest 
that additional research is needed to better describe the 
structure of the 15-item version of the RTSQ.

The RTSQ has been employed to assess rumination 
in different populations [clinical vs non-clinical (Helmig 
et al., 2016); undergraduates (Bravo et al, 2018; Brinker 
& Dozois, 2009; Dzhambov et  al., 2019; Mihić et  al., 
2019), general population (Karatepe et  al., 2013), and 
adolescents (Tanner et al., 2013)]. Furthermore, the RTSQ 
has been adapted to different languages such as Spanish 
(Bravo et al., 2018), Serbian (Mihić et al., 2019), Bulgarian 
(Dzhambov et al., 2019), German (Helmig et al., 2016), and 
Turkish (Karatepe et al., 2013). Despite its use in different 
populations and languages, only a few studies have explored 
the measurement invariance of the RTSQ across countries 
and gender groups. In this regard, Bravo et al. (2018) found 
that the 4-factor correlated model, using the 15-item version 
of the RTSQ, was invariant across males and females, but 
also among undergraduates from the U.S., Argentina, and 
Spain. However, to our knowledge, no previous study has 
explored the measurement invariance of a hierarchical 
model of the RSTQ 15-item form across countries and 
gender groups. This is especially relevant, considering 
that most studies use a global factor of rumination (e.g., 
McCarrick et al., 2021; Olatunji et al., 2013), and some 
studies that compare rumination across men and women and 
across countries use the total score of the RSTQ 15-item 
form (e.g., Mezquita et al., 2019).

The Present Study

Overall, although the second-order model presents advan-
tages compared with the four-factor correlated structure (i.e., 
a general factor of rumination is considered), there is no 
evidence regarding the invariance of the higher-order model 
of the 15-item RTSQ across different populations and gender 
groups. Thus, we tested the structure of the 15-item RSTQ 
(i.e., four-factor correlated model vs a second-order factor 
model) and the measurement invariance of the final model 
across four countries (U.S., Spain, Argentina, and the Neth-
erlands) and gender (male and female). This has relevant 
implications. Namely, provided the measurement invari-
ance across countries and gender groups of the hierarchical 
structure is demonstrated, comparison of the total scale and 
subscale mean scores would be allowed between groups. 
Providing evidence of the measurement invariance across 
time is also a necessary step before comparing scores (total 
scale and subscales) of the 15-item RSTQ in follow-ups or 
longitudinal studies. Thus, we examined the longitudinal 
measurement invariance of the resulting model across three 
assessment waves in a subsample of Spanish youths. Based 
on previous studies, we expected to find evidence to support 
the use of a global factor of rumination using the RTSQ in 
addition to the four distinct factors (i.e., repetitive thoughts, 
problem-focused thoughts, counterfactual thoughts, and 
anticipatory thoughts) across countries and gender groups 
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(i.e., multi-group invariance). We also expected that the 
RTSQ would show longitudinal measurement invariance in 
emerging adulthood in Spain.

Method

Participants and Procedure

Participants were college students (total n = 3,482) from 
the U.S., Spain, Argentina, and the Netherlands, who par-
ticipated in an online cross-national survey study regarding 
personal mental health, personality traits, and substance use 
behaviors (see Bravo et al., 2019, for a detailed description 
of the samples and procedures). In addition, the participants 
of the Spanish sample also participated in two additional 
follow-ups, after six (Wave 2) and 12 months with respect 
to the first assessment (Wave 3). Only data from students 
that completed the Ruminative Thought Style Question-
naire (RTSQ) were included in the analyses (see Table 1). 
Overall, an over representation of females was observed 
(U.S. sites, 67.1%; Spain, Time 1 = 63.9%, Time 2 = 71.6%, 
Time 3 = 60.6%; Argentina 65.6%; the Netherlands 74.8%), 
with a mean age of 20.87 (SD = 4.47). Participants reported 
a mean age which ranged from 20.05 years (U.S. sites) to 
24.26 years (Argentina) across countries (see Table 1).

Measures

Rumination Rumination was assessed using the 15-item 
version of the Ruminative Thought Style Questionnaire 
(RTSQ; Tanner et  al., 2013), measured on a 7-point 

scale from 1 (Not at all) to 7 (Very Well). The RTSQ has 
shown evidence of its validity across gender and among 
undergraduates from Spain (Bravo et al., 2018).

Data Analysis

Confirmatory Factor Analysis (CFAs) of the hierarchi-
cal model and the four-factor correlated model were per-
formed in the whole sample that comprised participants 
from the four countries (Time 1). We examined the model’s 
goodness-of-fit using the comparative fit index (CFI), the 
Tucker–Lewis Index (TLI) and the root mean square error 
of approximation (RMSEA). According to commonly 
employed cut-off values, CFI and TLI > 0.90 and > 0.95 
indicate an acceptable and optimal fit, respectively (Marsh 
et al., 2009). RMSEA values of ≤ 0.10 (Weston & Gore, 
2006) and ≤ 0.06 (Hu & Bentler, 1999) indicate an accept-
able and optimal fit, respectively. Once the final model for 
the whole sample was selected, Multigroup Measurement 
Invariance (MMI) analysis of the model that showed better 
fit than the previous CFAs was performed across countries 
and gender groups. Previously, separate CFAs for the four 
countries, men, and women were performed. The MMI of 
the hierarchical model across groups was tested following 
the steps suggested by Rudnev et al (2018): (1) configural 
(test whether all items load on the proposed factor), (2) met-
ric first-order factors (test whether item-factor loadings are 
similar across groups), (3) metric first and second-order fac-
tors, (4) scalar first-order factors (test whether the unstand-
ardized item intercepts are similar across groups), and (5) 
scalar first and second-order factors. A similar procedure 
was followed to test the Longitudinal Measurement Invari-
ance (LMI) of the measures across 3 waves in the Spanish 

Table 1  Descriptive statistics across study groups

† Spanish follow-up sample

Global Rumination Repetitive Counterfactual Problem-Focus Anticipatory Age

Mean (SD) α Mean (SD) α Mean (SD) α Mean (SD) α Mean (SD) α Mean (SD)

Whole sample (n = 3252) 60.29 (19.32) .93 17.58 (6.35) .89 17.80 (6.06) .83 16.68 (7.39) .86 8.26 (3.24) .70 20.87 (4.43)
Country
United States (n = 1875) 60.45 (19.47) .95 17.84 (6.42) .94 17.96 (6.21) .90 16.44 (7.09) .90 8.09 (3.13) .78 19.98 (4.19)
Spain (n = 732) 60.27 (19.25) .94 17.23 (6.52) .92 17.74 (5.81) .82 16.52 (7.23) .89 8.41 (3.14) .75 21.42 (3.97)
Argentina (n = 368) 55.24 (21.19) .94 16.44 (6.99) .93 16.41 (6.70) .84 14.53 (7.49) .89 7.90 (3.43) .74 24.26 (5.46)
The Netherlands (n = 295) 56.36 (17.56) .92 16.32 (5.95) .89 17.34 (5.60) .83 15.14 (6.53) .86 7.67 (2.93) .67 20.76 (2.75)
Gender
Female (n = 2273) 60.18 (19.99) .95 17.89 (6.48) .93 17.80 (6.19) .87 16.33 (7.30) .90 8.19 (3.17) .76 20.90 (4.54)
Male (n = 1098) 56.36 (17.56) .94 16.19 (6.34) .91 17.07 (6.19) .86 15.31 (6.74) .88 7.84 (3.13) .72 21.26 (4.73)
Across time
Wave 2 (n = 370)† 64.22 (18.63) .86 18.21 (6.21) .73 18.38 (5.88) .65 18.84 (8.21) .79 8.78 (3.60) .56 21.34 (3.71)
Wave 3 (n = 307)† 64.31 (18.03) .85 18.39 (5.89) .70 18.28 (5.97) .68 18.68 (7.97) .77 8.96 (3.56) .52 21.06 (3.69)
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sample (Times 1, 2, and 3). Before running the LMI analy-
sis of the second-order factor structure, we examined the 
structures at each wave using CFAs. To test the LMI of the 
second-order model we examined four distinct levels: (1) 
configural, (2) metric of the first-order factors and (3) metric 
of the second-order factor, and (4) scalar of the first-order 
factors. Note that only scalar invariance was tested for the 
first-order factors because the second-order latent means of 
the factors were set to 0 to identify the model (Chen et al., 
2005; Dimitrov, 2010; Meredith, 1993). Thus, to indicate 
significant decrement in fit when testing for measurement 
invariance (i.e., MMI, and LMI), we used model comparison 
criteria of ΔCFI/ΔTLI ≥ 0.010 (i.e., decrease indicates worse 
fit; Cheung & Rensvold, 2002) and ΔRMSEA ≥ 0.015 (i.e., 
increase indicates worse fit; Chen, 2007). For each model 
we used a Maximum Likelihood estimator.

Mean comparisons across groups (i.e., countries and 
gender) and across time were also examined. Specifically, 
one-way ANCOVA (for rumination global scores) and 
MANCOVA (for each subfactor score) analyses were 
performed for country groups (controlling for age and 
gender effects), and also for gender groups (controlling 
for the effect of age). To test mean differences across the 
three waves in the Spanish sample, a repeated measures 
ANCOVA (for rumination global scores), and MANCOVA 
(for each subfactor score) were performed, controlling for 
age and gender effects.

All the structural equation models were performed using 
Mplus 8.4, while descriptive analyses, Cronbach’s alpha 
(Cronbach, 1951) and mean comparisons were performed 
using SPSS v.25. Effect sizes were calculated employing 
Cohen’s d (Cohen, 1992) using the following online calcu-
lator: https:// www. easyc alcul ation. com/ es/ stati stics/ effect- 
size. php.

Results

Confirmatory Factor Analysis

Optimal fit indices for the baseline model of the four-
factor correlated model (CFI = 0.962; TLI = 0.952; 
RMSEA = 0.061) and the second-order factor model 
(CFI = 0.960; TLI = 0.951; RMSEA = 0.062) were observed. 
Factor loadings were all significant (p < 0.001) and salient 
(i.e., equal, or higher than 0.673; see Fig. 1). Considering 
the equivalence of both models in terms of fit indices, and 
also the practical and theoretical advantages of the second-
order factor model over the four-factor correlated model, 
the subsequent invariance analyses were performed with the 
second-order factor model as the baseline model.

Measurement Invariance Across Countries 
and Gender Groups

Results for multi-group measurement invariance across 
countries and gender groups analysis are summarized in 
Table 2. Prior to carrying out the multi-group analysis, 
we confirmed the adequacy of the hierarchical structure in 
each country and gender group separately. For all countries, 
acceptable to optimal fit indices were observed, except for 
the Netherlands. In this subsample, although the CFI was 
acceptable, the TLI and RMSEA were lower/higher than the 
standard cut-offs of 0.90 and 0.10 respectively. For gender 
groups, optimal fit indices were observed in both groups 
(Table 2).

When we tested the configural invariance (MG.1) of the 
hierarchical model across countries, we found acceptable 
to optimal fit indices (MG.1, Table 2). Metric (i.e., of the 
first-order factors, MG.2; and second order factor, MG.3) 
and scalar invariance (i.e., of the first-order factors, MG.4; 
and the second order factor, MG.5) across countries were also 
found as changes in CFI and TLI, and RMSEA were lower 
than 0.010 and 0.015, respectively (Table 2). Similar results 
were found when the invariance was tested across gender 
groups (see Table 2, models MG.1b to MG.5b).

Measurement Invariance Across Time

Results for longitudinal measurement invariance of the hier-
archical model in the Spanish sample are summarized in 
Table 3. The CFA of the hierarchical model in each wave 
separately, and also when they were specified in the same 
model (i.e., configural invariance; ML.1) showed acceptable 
to optimal fit indices. When the item factor loadings (ML.2), 
the loadings of the first-order factors in the second-order 
factor (ML.3), and the intercepts of the first-order factors 
(ML.4) were constrained between waves, changes in the CFI 
and TLI (i.e., < 0.01), and RMSEA (i.e., < 0.06) suggested 
longitudinal metric and scalar invariance.

Reliability Coefficients

The Cronbach’s alphas in the whole sample and differentiating 
by country and by gender groups were adequate (see Table 1), 
less so in the case of the Anticipatory Thoughts subscale 
in the Netherlands (α = 0.67) which nevertheless could be 
considered acceptable, as the subscale is composed of only 
two items (Loewenthal, 1996). When the internal consistency 
of the scales was explored in the Spanish subsample across 
time, we found acceptable to adequate internal consistency 
indices, less so in the case of the Anticipatory Thoughts 
subscale in wave 2 and 3.

https://www.easycalculation.com/es/statistics/effect-size.php
https://www.easycalculation.com/es/statistics/effect-size.php
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Mean Comparisons

MANCOVA analysis showed statistically significant 
differences between countries [F (12, 8416) = 16.268, 
p < 0.001, Wilks' Λ = 0.941, partial η2 = 0.020], and 
gender groups [F (4, 3184) = 10.182, p < 0.001, Wilks' 
Λ = 0.987, partial η2 = 0.013] on Repetitive Thoughts, 
Counterfactual Thoughts, Problem-focused Thoughts, and 
Anticipatory Thoughts. ANCOVA analyses also showed 

statistically significant differences between countries [F (3, 
3184) = 22.289, p < 0.001, partial η2 = 0.021] and gender 
groups [F (1, 3187) = 21.882, p < 0.001, partial η2 = 0.007] 
on Global Rumination scores. However, the differences 
were small, as Cohens’ d were all lower than 0.29 (see Sup-
plemental Table 1). Moreover, repeated measures analyses 
showed non-significant differences across time on Global 
Rumination scores [F (2, 544) = 0.306, p = 0.737, par-
tial η2 = 0.001], Repetitive Thoughts [F (2, 544) = 0.279, 

Fig. 1  Factor structure of the two competing models in the total sample. Note: Single-arrow lines indicate factor loadings, while double-arrow 
lines indicate correlations
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p = 0.757, partial η2 = 0.001], Counterfactual Thoughts [F (2, 
544) = 0.484, p = 0.617, partial η2 = 0.002], Problem-focused 
Thoughts [F (2, 544) = 0.124, p = 0.883, partial η2 = 0.000], 
and Anticipatory Thoughts [F (2, 544) = 1.009, p = 0.365, 
partial η2 = 0.004] in the Spanish sample.

Discussion

The present study aimed to examine and extend the evidence 
concerning the structural validity of the 15-item Ruminative 
Thought Style Questionnaire (RTSQ), and provide evidence 
of the measurement invariance of the resulting model across 
countries, gender groups, and time.

The results of the CFA in the whole sample showed 
acceptable to optimal fit indices for the 4-factor correlated 
model (Bravo et al., 2018; Dzhambov et al., 2019; Tanner 
et al., 2013) and the hierarchical model (Helmig et al., 2016; 
Tanner et al., 2013) as in previous studies. Due to fit indices 
of both models being similar, and also considering the prac-
tical and theoretical implications of incorporating a general 
factor of rumination in addition to the four subfacets (i.e., 
Repetitive Thoughts, Counterfactual Thoughts, Problem 
Focus Thoughts, and Anticipatory Thoughts), the hierarchal 
model was selected as the baseline model for the subsequent 
invariance measurement testing. This is an important issue, 
as rumination is usually operationalized with a global score 
in the literature (e.g., McCarrick et al., 2021; Olatunji et al., 

Table 2  Goodness-of-fit for the hierarchical structure of the Ruminative Thought Style Questionnaire across countries

Overall Fit Indices Comparative Fit Indices

χ2 df CFI TLI RMSEA [90% CI] Model 
comparison

ΔCFI ΔTLI ΔRMSEA

Across countries
U.S 1130.049 86 .954 .944 .081 [.077, .085]
Spain 374.308 86 .948 .936 .044 [.036, .052]
Argentina 304.922 86 .943 .931 .083 [.073, .093]
The Netherlands 337.536 86 .901 .879 .100 [.089, .111]
1. Configural (MG.1) 1979.519 344 .948 .937 .076 [.073, .080]
2. Metric-first order (MG.2) 2067.527 377 .946 .940 .074 [.071, .077] 1 vs 2 -.002 -.003 -.002
3. Metric-second order (MG.3) 2100.279 386 .946 .941 .074 [.071, .077] 2 vs 3 .000 .001 .000
4. Scalar-first order (MG.4) 2157.376 389 .944 .939 .075 [.072, .078] 3 vs 4 -.002 -.002 -.001
5. Scalar- second order (MG.5) 2042.719 398 .940 .936 .077 [.074, .080] 4 vs 5 -.004 -.003 .002
Across gender groups
Women 843.883 86 .959 .950 .063 [.060, .067]
Men 456.455 86 .953 .943 .064 [.058, .070]
1. Configural (MG.1b) 1300.337 172 .957 .948 .064 [.060, .067]
2. Metric-first order (MG.2b) 1313.410 183 .957 .951 .062 [.059, .065] 1 vs 2 .000 .003 -.002
3. Metric-second order (MG.3b) 1316.526 186 .957 .952 .061 [.058, .064] 2 vs 3 .000 .001 -.001
4. Scalar-first order (MG.4b) 1319.864 187 .957 .952 .061 [.058, .064] 3 vs 4 .000 .000 .000
5. Scalar-second order (MG.5b) 1325.043 190 .957 .952 .061 [.058, .064] 4 vs 5 .000 .000 .000

Table 3  Longitudinal Measurement Invariance of the Ruminative Thought Style Questionnaire in Spanish youths

Overall Fit Indices Comparative Fit Indices

Second-order structure χ2 df CFI TLI RMSEA [90% CI] Model com-
parison

ΔCFI ΔTLI ΔRMSEA

Wave 1 207.012 86 .948 .936 .044 [.036, .052]
Wave 2 172.715 86 .940 .927 .052 [.041, .058]
Wave 3 139.272 86 .951 .941 .045 [.031, .058]
1. Configural (ML.1) 1284.494 885 .925 .917 .025 [.022, .027]
2. Metric-first order (ML.2) 1294.050 907 .928 .921 .024 [.021, .027] 1 vs 2 .003 .004 -.001
3. Metric-second order (ML.3) 1301.405 913 .928 .921 .024 [.021, .027] 2 vs 3 .000 .000 .000
4. Scalar (ML.4) 1323.533 935 .927 .923 .024 [.021, .026] 3 vs 4 -.001 .002 .000
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2013). However, recent studies have also pointed out the 
differential associations between subfactors and distinct psy-
chological problems (for a review see Bravo et al., 2018), 
therefore highlighting an important target for interventions. 
Thereby, using a second-order factor structure for the RTSQ 
can incorporate advantages from both models regarding the 
manner in which they conceptualize rumination (i.e., global 
factor and four-correlated factors), from a broader perspec-
tive to a more specific-content assessment of rumination.

Multi-group measurement invariance (MMI) analysis 
showed that the hierarchical structure was invariant across 
the four countries (i.e., the U.S., Spain, Argentina, and the 
Netherlands) and gender groups, thereby conferring validity 
to the comparison of the scores obtained through the RTSQ 
in different countries and between men and women. Like-
wise, we evaluated the temporal invariance of the RTSQ in 
a Spanish subsample. The results of the Longitudinal Meas-
urement Invariance (LMI) indicated configural, metric, and 
scalar invariance of the hierarchical structure of the RTSQ 
across the three assessment waves, suggesting that the RTSQ 
is a sound measure to assess and follow-up the rumination 
levels across time, at least among Spanish undergraduates.

The results also provide reliability evidence of the total 
score and the scores of each RTSQ subscale, as the alpha 
indices rank from adequate to excellent in each country and 
gender group. The only low alpha coefficients (i.e., < 0.60) 
were found in the second and third assessment of the Antici-
patory subscale in the Spanish subsample. Considering that 
alpha at Time 1 was 0.78, the decrement may be associated 
with sample attrition.

Moreover, the confirmation of the measurement invari-
ances of the hierarchical structure of the RSTQ allowed us to 
compare the mean scores across groups and time. Although 
some significant differences were observed between coun-
tries (Bravo et al., 2018) and gender groups (women scoring 
higher than men; see Johnson & Whisman, 2013) as in previ-
ous studies, the differences were low in magnitude (as was 
suggested by the η2 and Cohen’s d indices). Moreover, when 
we tested the mean differences across time, non-significant 
differences were found, supporting the conceptualization 
of rumination as stable individual trait (Nolen-Hoeksema, 
1991).

Thus, the results of the present study suggest that 
the RSTQ 15-item form may be a useful assessment 
tool to assess rumination and its subfacets in youths 
from different populations, and across time. This is 
especially important in prevention and clinical settings 
as rumination has been related to depression (e.g., 
Olatunji et al., 2013), and other psychological problems 
(Nolen-Hoeksema & Watkins, 2011). Nonetheless, this 
research is not exempt of limitations. First, there was 
an over-representation of women in all four countries. 

Second, the sample used was composed exclusively of 
university students from the U.S., Argentina, Spain and 
the Netherlands, so the findings cannot be extrapolated 
to other populations (e.g., clinical, elderly, children, 
or adolescents, among others) or countries. Therefore, 
future studies are necessary to replicate our findings in 
other types of populations. Third, the attrition across 
waves was notable in the Spanish subsample. Therefore, 
the results obtained by the LMI analyses must be 
replicated with a larger sample size.

Overall, the present study contributes to the grow-
ing literature examining the structural validity of the 
15-item version of Ruminative Thought Style Question-
naire (RTSQ). The results have relevant implications in 
the understanding of the concept of rumination, as they 
support the existence of four different subcomponents 
of rumination (i.e., Repetitive Thoughts, Counterfactual 
Thoughts, Problem-focused Thoughts, and Anticipatory 
Thoughts) in addition to a general tendency of rumina-
tive thinking. Finally, the measurement invariance results 
suggest that the RTSQ could be a useful tool to compare 
the global and specific scores in cross-national and gender-
focused research and also in longitudinal and follow-up 
studies.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s12144- 022- 03010-4.

Acknowledgements This project was completed by the Cross-cul-
tural Addictions Study Team (CAST), which includes the following 
researchers (in alphabetical order): Adrian J. Bravo, William & Mary, 
USA (Coordinating PI); James M. Henson, Old Dominion University, 
USA; Manuel I. Ibáñez, Universitat Jaume I, Spain; Laura Mezquita, 
Universitat Jaume I, Spain; Generós Ortet, Universitat Jaume I, Spain; 
Matthew R. Pearson, University of New Mexico, USA; Angelina 
Pilatti, National University of Cordoba, Argentina; Mark A. Prince, 
Colorado State University, USA; Jennifer P. Read, University of Buf-
falo, USA; Hendrik G. Roozen, University of New Mexico, USA; Paul 
Ruiz, Universidad de la República, Uruguay.

Funding Open Access funding provided thanks to the CRUE-CSIC 
agreement with Springer Nature. Verónica Vidal-Arenas has been sup-
ported by a grant from Universitat Jaume I (PREDOC/18/12). This 
study was also supported by grants UJI-A2019-08 from the Universitat 
Jaume I, AICO/ 2019/197 from the Valencian Autonomous Govern-
ment, and RTI2018-099800-B-I00 from the Spanish Ministry of Sci-
ence, Innovation and Universities (MICIU/ FEDER) in Spain. This 
study was supported by grant T32-AA018108 in the United States. 
NIAAA had no role in the study design, collection, analysis or inter-
pretation of the data, writing the manuscript, or the decision to submit 
the paper for publication. This study was supported by grants from 
the National Secretariat of Science and Technology (FONCYT, grant 
number #PICT 2015–849), and by grants from the Secretariat of Sci-
ence and Technology- National University of Córdoba (SECyT-UNC) 
in Argentina.

Availability of data and material Data are openly available in https:// 
osf. io/ 2m4ew/

https://doi.org/10.1007/s12144-022-03010-4
https://osf.io/2m4ew/
https://osf.io/2m4ew/


18556 Current Psychology (2023) 42:18549–18557

1 3

Declarations 

Conflict of interest On behalf of all authors, the corresponding author 
states that there is no conflict of interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Aldao, A., Nolen-Hoeksema, S., & Schweizer, S. (2010). Emotion-reg-
ulation strategies across psychopathology: A meta-analytic review. 
Clinical Psychology Review, 30, 217–237. https:// doi. org/ 10. 1016/j. 
cpr. 2009. 11. 004

Bravo, A. J., Pearson, M. R., Pilatti, A., Mezquita, L., Ibáñez, M. I., & 
Ortet, G. (2018). Ruminating in English, ruminating in Spanish: 
Psychometric evaluation and validation of the Ruminative Thought 
Style Questionnaire in Spain, Argentina, and USA. European Jour-
nal of Psychological Assessment, 35, 779–790. https:// doi. org/ 10. 
1027/ 1015- 5759/ a0004 65

Bravo, A. J., Pearson, M. R., Pilatti, A., & Mezquita, L. (2019). Nega-
tive marijuana-related consequences among college students in five 
countries: Measurement invariance of the Brief Marijuana Conse-
quences Questionnaire. Addiction, 114, 1854–1865. https:// doi. org/ 
10. 1111/ add. 14646

Brinker, J. K., & Dozois, D. J. (2009). Ruminative thought style and 
depressed mood. Journal of Clinical Psychology, 65, 1–19. https:// 
doi. org/ 10. 1002/ jclp. 20542

Butler, L. D., & Nolen-Hoeksema, S. (1994). Gender differences in 
response to depressed mood in a college sample. Sex Roles, 30, 
331–346. https:// doi. org/ 10. 1007/ BF014 20597

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of meas-
urement invariance. Structural Equation Modeling, 14, 464–504. 
https:// doi. org/ 10. 1080/ 10705 51070 13018 34

Chen, F. F., Sousa, K. H., & West, S. G. (2005). Teacher’s corner: Testing 
measurement invariance of second-order factor models. Structural 
Equation Modeling, 12, 471–492. https:// doi. org/ 10. 1207/ s1532 
8007s em1203_7

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit 
indexes for testing measurement invariance. Structural Equa-
tion Modeling, 9, 233–255. https:// doi. org/ 10. 1207/ S1532 8007S 
EM0902_5

Cohen, J. (1992). A power primer. Psychological Bulletin, 112, 155–159. 
https:// doi. org/ 10. 1037// 0033- 2909. 112.1. 155

Conway, M., Csank, P. A. R., Holm, S. L., & Blake, C. K. (2000). On 
Assessing Individual Differences in Rumination on Sadness. Jour-
nal of Personality Assessment, 75, 404–425. https:// doi. org/ 10. 1207/ 
S1532 7752J PA7503_ 04

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of 
tests. Psychometrika, 16, 297–334.

Dimitrov, D. M. (2010). Testing for factorial invariance in the context of 
construct validation. Measurement and Evaluation in Counseling 
and Development, 43, 121–149. https:// doi. org/ 10. 1177/ 07481 75610 
373459

Dzhambov, A. M., Tilov, B. G., Makakova, D. R., & Dimitrova, D. D. 
(2019). Psychometric properties and contribution to mental health 
of the Bulgarian version of the 4-factor Ruminative Thought Style 
Questionnaire. Folia Medica, 61, 529–539. https:// doi. org/ 10. 3897/ 
folmed. 61. e47726

Ehring, T., & Watkins, E. R. (2008). Repetitive negative thinking as a 
transdiagnostic process. International Journal of Cognitive Therapy, 
1, 192–205. https:// doi. org/ 10. 1521/ ijct. 2008.1. 3. 192

Helmig, S., Meyer, A. H., & Bader, K. (2016). Validierung einer 
deutschen version des ruminative thought Style questionnaire (RTS-
D). Zeitschrift Für Klinische Psychologie Und Psychotherapie, 45, 
49–60. https:// doi. org/ 10. 1026/ 1616- 3443/ a0003 45

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covari-
ance structure analysis: Conventional criteria versus new alterna-
tives. Structural Equation Modeling: A Multidisciplinary Journal, 
6, 1–55. https:// doi. org/ 10. 1080/ 10705 51990 95401 18

Johnson, D. P., & Whisman, M. A. (2013). Gender differences in rumina-
tion: A meta-analysis. Personality and Individual Differences, 55, 
367–374. https:// doi. org/ 10. 1016/j. paid. 2013. 03. 019

Karatepe, H. T., Yavuz, F. K., & Turkcan, A. (2013). Validity and reli-
ability of the Turkish version of the ruminative thought style ques-
tionnaire. Klinik Psikofarmakoloji Bülteni-Bulletin of Clinical Psy-
chopharmacology, 23, 231–241. https:// doi. org/ 10. 5455/ bcp. 20121 
13012 2311

Loewenthal, K. M. (1996). The final scale and its validation (pp. 55–60). 
UCL Press Limited.

Marsh, H. W., Hau, K. T., & Wen, Z. (2009). In search of golden rules: 
Comment on hypothesis-testing approaches to setting cutoff values 
for fi t indexes and dangers in overgeneralizing Hu and Bentler’s 
(1999) findings. Structural Equation Modeling, 11, 320–341. https:// 
doi. org/ 10. 1207/ s1532 8007s em1103_2

McCarrick, D., Prestwich, A., Prudenzi, A., & O'Connor, D. B. (2021). 
Health effects of psychological interventions for worry and rumina-
tion: A meta-analysis. Health Psychology. https:// doi. org/ 10. 31234/ 
osf. io/ bsf9e

Meredith, W. (1993). Measurement invariance, factor analysis and facto-
rial invariance. Psychometrika, 58, 525–543.

Mezquita, L., Bravo, A. J., Morizot, J., Pilatti, A., Pearson, M. R., Ibáñez, 
M. I., Ortet, G., Cross-Cultural Addictions Study Team. (2019). 
Cross-cultural examination of the Big Five Personality Trait Short 
Questionnaire: Measurement invariance testing and associations 
with mental health. PloS one, 14, e0226223. https:// doi. org/ 10. 1371/ 
journ al. pone. 02262 23

Mihić, L., Novović, Z., Lazić, M., Dozois, D. J., & Belopavlović, R. 
(2019). The dimensions of ruminative thinking: One for all or all 
for one. Assessment, 26, 684–694. https:// doi. org/ 10. 1177/ 10731 
91117 694747

Nolen-Hoeksema, S. (1991). Responses to depression and their effects on 
the duration of depressive episodes. Journal of Abnormal Psychol-
ogy, 100, 569–582. https:// doi. org/ 10. 1037// 0021- 843x. 100.4. 569

Nolen-Hoeksema, S., & Watkins, E. R. (2011). A Heuristic for Develop-
ing Transdiagnostic Models of Psychopathology. Perspectives on 
Psychological Science, 6, 589–609. https:// doi. org/ 10. 1177/ 17456 
91611 419672

Nolen-Hoeksema, S., Wisco, B. E., & Lyubomirsky, S. (2008). Rethink-
ing Rumination. Perspectives on Psychological Science, 3, 400–424. 
https:// doi. org/ 10. 1111/j. 1745- 6924. 2008. 00088.x

Olatunji, B. O., Naragon-Gainey, K., & Wolitzky-Taylor, K. B. (2013). 
Specificity of rumination in anxiety and depression: A multimodal 
meta-analysis. Clinical Psychology: Science and Practice, 20, 225–
257. https:// doi. org/ 10. 1037/ h0101 719

Rudnev, M., Lytkina, E., Davidov, E., Schmidt, P., & Zick, A. (2018). 
Testing measurement invariance for a second-order factor: A cross-
national test of the alienation scale. Methods, Data, Analyses: A 
Journal for Quantitative Methods and Survey Methodology (mda), 
12, 47–76. https:// doi. org/ 10. 12758/ mda. 2017. 11

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.cpr.2009.11.004
https://doi.org/10.1016/j.cpr.2009.11.004
https://doi.org/10.1027/1015-5759/a000465
https://doi.org/10.1027/1015-5759/a000465
https://doi.org/10.1111/add.14646
https://doi.org/10.1111/add.14646
https://doi.org/10.1002/jclp.20542
https://doi.org/10.1002/jclp.20542
https://doi.org/10.1007/BF01420597
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1207/s15328007sem1203_7
https://doi.org/10.1207/s15328007sem1203_7
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1037//0033-2909.112.1.155
https://doi.org/10.1207/S15327752JPA7503_04
https://doi.org/10.1207/S15327752JPA7503_04
https://doi.org/10.1177/0748175610373459
https://doi.org/10.1177/0748175610373459
https://doi.org/10.3897/folmed.61.e47726
https://doi.org/10.3897/folmed.61.e47726
https://doi.org/10.1521/ijct.2008.1.3.192
https://doi.org/10.1026/1616-3443/a000345
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1016/j.paid.2013.03.019
https://doi.org/10.5455/bcp.20121130122311
https://doi.org/10.5455/bcp.20121130122311
https://doi.org/10.1207/s15328007sem1103_2
https://doi.org/10.1207/s15328007sem1103_2
https://doi.org/10.31234/osf.io/bsf9e
https://doi.org/10.31234/osf.io/bsf9e
https://doi.org/10.1371/journal.pone.0226223
https://doi.org/10.1371/journal.pone.0226223
https://doi.org/10.1177/1073191117694747
https://doi.org/10.1177/1073191117694747
https://doi.org/10.1037//0021-843x.100.4.569
https://doi.org/10.1177/1745691611419672
https://doi.org/10.1177/1745691611419672
https://doi.org/10.1111/j.1745-6924.2008.00088.x
https://doi.org/10.1037/h0101719
https://doi.org/10.12758/mda.2017.11


18557Current Psychology (2023) 42:18549–18557 

1 3

Tanner, A., Voon, D., Hasking, P., & Martin, G. (2013). Underlying 
structure of ruminative thinking: Factor analysis of the Ruminative 
Thought Style Questionnaire. Cognitive Therapy and Research, 37, 
633–646. https:// doi. org/ 10. 1007/ s10608- 012- 9492-1

Treynor, W., Gonzalez, R., & Nolen-Hoeksema, S. (2003). Rumination 
reconsidered: A psychometric analysis. Cognitive Therapy and 
Research, 27, 247–259. https:// doi. org/ 10. 1023/A: 10239 10315 561

Weston, R., & Gore, P. A., Jr. (2006). A brief guide to structural equation 
modeling. The Counseling Psychologist, 34, 719–751. https:// doi. 
org/ 10. 1177/ 00110 00006 286345

Publisher's note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s10608-012-9492-1
https://doi.org/10.1023/A:1023910315561
https://doi.org/10.1177/0011000006286345
https://doi.org/10.1177/0011000006286345

	Examination of the latent structure of the Ruminative Thoughts Style Questionnaire across countries, gender, and over time
	Abstract
	Introduction
	The Present Study

	Method
	Participants and Procedure
	Measures
	Data Analysis

	Results
	Confirmatory Factor Analysis
	Measurement Invariance Across Countries and Gender Groups
	Measurement Invariance Across Time
	Reliability Coefficients
	Mean Comparisons

	Discussion
	Anchor 16
	Acknowledgements 
	References


