Current Psychology (2022) 41:4210-4218
https://doi.org/10.1007/512144-020-00913-y

®

Check for
updates

Eight items of the ruminative response scale are sufficient to measure
weekly within-person variation in rumination

Annette Brose >3 @® - Rudi De Raedt” - Marie-Anne Vanderhasselt*®

Published online: 18 July 2020
© The Author(s) 2020

Abstract

The Ruminative Response Scale (RRS) is commonly used to measure people’s general tendency to ruminate. In this study, we
explored whether only few items from the RRS can be used to capture within-person variation in rumination in intensive
longitudinal studies. Such a short RRS version would allow, for example, monitoring the development of rumination during
clinical interventions. We measured rumination on five occasions, with at least one week in between. We used multilevel
analyses to analyze the data at the within- and between-person level. Using only eight RRS items, we successfully modeled a
reflective self-regulation and depressive brooding factor, similar to the two subfacets of rumination as distinguished by Treynor
et al. (2003). We also established convergent validity of depressive brooding at the within- and between-person level of analysis
and convergent validity of reflection at the between-person level. We thus introduced a short form of the RRS that captures
within-person variation in depressive brooding and reflection well. The short RRS is readily applicable in studies on within-

person variation or change in rumination.
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Rumination involves repetitively and passively focusing on
symptoms of distress, as well as on the causes and conse-
quences of these symptoms (Nolen-Hoeksema et al. 2008).
Although people who ruminate often do so with the belief that
they are solving a problem, a habitual tendency to ruminate is
associated with increased sadness, distress and anxiety.
Rumination is a well-known cognitive vulnerability mecha-
nism for depression (Nolen-Hoeksema 2000; Nolen-
Hoeksema and Morrow 1991; Robinson and Alloy 2003). In
other words, if ruminative thinking is not actively targeted in
treatment, significant research has shown it will result in
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slower symptom reduction, and can lead to a poorer response
to therapy. Therefore, it is important to measure rumination at
regular intervals across time in order to elucidate changes in
rumination and gain insight into developments in the course of
individuals’ treatment over time.

The most widely used measure of rumination is the
Ruminative Response Scale (RRS; cf. Treynor et al. 2003).
The scale measures the tendency to use ruminative thinking
when being in a negative mood, and is derived from the
Response Styles Theory by Nolen-Hoeksema (1987). This
theory implies a bidirectional, within-person link between ru-
mination and distress in the sense that rumination increases
distress and distress increases rumination (Nolen-Hoeksema
and Morrow 1993; Lyubomirsky and Tkach 2004; see also
Moberly and Watkins 2008). Two distinct styles of rumina-
tion, with distinct functional properties and consequences,
have been reported. Brooding entails self-criticism and nega-
tive evaluations of one’s current status in comparison to some
standard. Reflection is related to more active problem
solving—thoughts are used to overcome some difficulty.

Even though the RRS is a well-validated questionnaire,
with acceptable between-person reliabilities of the brooding
and reflection subscales (x=.77 and .72, respectively,
Treynor et al. 2003), the whole scale is rather long (22 items)
and is most suitable in the assessment of a general tendency to
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ruminate when in a negative mood. Put differently, this mea-
sure has not been adapted to measure within-person variation
regarding the tendency to ruminate across a relatively brief
period of time (e.g., days or weeks). It is therefore not yet
appropriate for repeated, frequent use during the course, for
example, of a psychotherapeutic intervention. Also, to our
knowledge, no other measure of within-person variation in
rumination exists that captures brooding and reflection reli-
ably, albeit various investigations of rumination at the
within-person level. For example, rumination was measured
with one or two items only in various experience sampling
studies (e.g., Brans et al. 2013; Moberly and Watkins 2008),
and it was also measured with six items from the RRS in one
study (Genet and Siemer 2012). However, none of these stud-
ies provided information on the within-person reliability of the
scale, nor did it explicitly touch the issue of validity. An ex-
ception is the study by Newman and Nezlek (2019). They
measured rumination and reflection with three items each,
the items stemming from the trait Rumination-Reflection
Questionnaire (Trapnell & Campbell, 1999). They could re-
port acceptable reliability only for the rumination subscale
(within-person alpha=.78), but for the reflection subscale;
within-person alpha was .59, even after the attempt to improve
reliability by deleting one item from the scale.

Given this background, the purpose of this study was to
develop a short form of the RRS that might be a worthy can-
didate for repeated measurements of rumination. Such a short
form should illuminate within-person variation in rumination
that might be reversible, for example when it occurs as reac-
tion to stressful events (Vanderhasselt et al. 2016), or that
might show some general trend across time, for example a
decline in case of successful interventions (Vanderhasselt
et al. 2015).

Our development of a short form of the RRS was guided by
three criteria: The set of items to measure within-person var-
iation in rumination should (1) be a brief instrument; (2) have
acceptable psychometric properties; (3) ideally capture the
two established subscales of rumination. The three criteria
were based on the following rationales: (1) It is common to
work with brief instruments in studies with multiple repeated
assessments (e.g., diary studies, clinical interventions) be-
cause study participants usually fill out the same items repeat-
edly. The latter places relatively much burden on participants.
Hence, researchers need to make sure that compliance remains
high. Keeping measurement instruments short, especially
when assessing multiple constructs repeatedly, is one recom-
mendation to achieve this (Shiffman et al. 2008). Ideally, how-
ever, one works with at least three items per construct because
a minimum of three items is necessary to identify a common
factor. (2) Acceptable psychometric properties of measure-
ment instruments are an essential prerequisite in descriptive
and inferential research, and this applies to measurement in-
struments capturing between-person variation as well as those

capturing within-person variation across time. Guidelines for
approaching good psychometric properties at the within-
person level have, however, only been established rather re-
cently (Brose et al. 2020; Nezlek 2017), and we thus specifi-
cally highlight this criterion. (3) A within-person measure of
rumination should capture the two validated facets of rumina-
tion, brooding and reflection, because they were previously
shown to have different predictive validity (e.g., Treynor et al.
2003). Only if both aspects are kept for within-person research
can future work determine whether brooding and reflection
are also distinguishable subfacets of rumination with distinct
validity at the within-person level.

For scale development, we used data from a study in
which rumination was measured with the RRS on five oc-
casions in a stressful context, with at least one week in-
between. To reiterate, we aimed at a selection of items from
the RRS that have the best psychometric properties to cap-
ture within-person variation in the tendency to ruminate.
Participants were asked to complete a modified version of
the RRS across different occasions. Modification of the
standard RRS was done such that the weekly measure cap-
tured rumination across that last week. A non-clinical
student sample was selected in which rumination was mea-
sured in and out of a stressful period. Research in non-
clinical samples has shown that rumination emerges in the
context of stress and affective distress and prolongs a
stressor-related affective reaction. For example, rumination
keeps attention on some stressor and on related negative
feelings and thereby impedes more active problem solving
and prolongs negative affect (Lyubomirsky et al. 1999).
Moreover, peoples’ affective reactions to stressors are
stronger when they strongly ruminate (Genet and Siemer
2012), and rumination partly mediates effects of stressors
on affective distress within individuals across time
(Moberly and Watkins 2008). Following these notions, we
also examined the convergent validity of the two presumed
subscales by establishing relationships with candidate var-
iables, specifically depressive symptoms and negative
affect.

Our main analytical approach was multilevel confirmatory
factor analysis (Muthen 1994). Furthermore, to test the con-
vergent validity at the within-person level, we used multilevel
regression analysis that revealed within-person co-variation
between rumination and other time varying covariates (e.g.,
depressive symptoms).

Method

This study is part of a larger project investigating information
processes associated with different forms of emotion regula-
tion (see Vanderhasselt et al. 2016).
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Participants and Procedures

A total of ninety-two students of Ghent University (72 fe-
males, 20 males) with a mean age of 20.27 years (SD =
2.04) participated in this study. After receiving a complete
verbal description of the study, participants provided written
informed consent (protocol approved by the local ethics com-
mittee of Ghent University). At the end, they all received a
financial reward for participation. Of the longitudinal study,
six occasions are relevant to this manuscript. Individual dif-
ference characteristics (e.g., trait level rumination, depressive
symptoms, and negative affect) were administered at the first
occasion (T1). The next five sessions (T2 to T6) measured
time-varying aspects of different variables (e.g., weekly rumi-
nation, weekly depressive symptoms).

Measures

Rumination, Standard Version of the RRS, T1 To measure
between-person differences in rumination, we used the
Dutch translation of the Ruminative Response Scale (RRS;
Nolen-Hoeksema and Morrow 1991; Treynor et al.
2003; Dutch translation by Raes and Hermans 2007, RRS-
NL; see also Schoofs et al. 2010). This Dutch self-report ques-
tionnaire consists of 26 questions to which participants re-
spond using a 4-point Likert scale (i.e. 1 = almost never, 2 =
sometimes, 3 = often, 4 = most of the time). Questions deal
with general behaviors and cognitions that people are aware
of when they feel depressed. Prior work on the RRS identified
two separate subscales, brooding and reflection, that were dif-
ferentially related to psychological distress at the between-
person level (Treynor et al. 2003; see also Takano and
Tanno 2009). Reflection consists of five questions, assessing
the degree to which individuals engage in cognitive self-
regulation to reduce negative mood. More maladaptive ways
of rumination, i.e. brooding, include five questions assessing
the extent to which individuals passively focus on the reasons
for their distress (Treynor et al., 2003). Scores reflecting
between-person differences in reflection and brooding were
computed in accordance with these subscales.

Rumination, Weekly Version of the RRS, T2 - T6 Within-per-
son variation in rumination was also measured with the 26-
item Dutch version of the RRS, using the same 4-point an-
swering scale. Yet, participants were asked to report on rumi-
nation over the last week. The development of two brief sub-
scales from this long measurement instrument is described
below.

Rumination, Standard Version of the CERQ, T1 Between-per-
son variation in rumination was also measured with a subscale
of the Cognitive Emotion Regulation Questionnaire (CERQ;
Garnefski et al. 2001). The subscale consists of four items of
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which the mean was used for analyses. Participants were
asked to indicate the extent to which they generally use a
specific cognitive strategy. The answering scale is a 5-point
Likert scale ranging from 1 ([almost] never) to 4 (Jalmost] all
the time).

Rumination, Weekly Version of the CERQ, T2 - T6 The CERQ
was adapted to also measure within-person variation. The par-
ticipants were asked to provide information on the extent to
which they experienced the thoughts formulated in the CERQ
across the last week. The response scale was equivalent to that
of the standard version. We used the mean across the four
items for the analyses of convergent validity at the within-
person level.

Depressive Symptoms, Standard Version, T1 The Beck
Depression Inventory II (BDI-II; Beck et al. 1996; Dutch
translation by Van der Does 2002) was administered to screen
for between-person differences in depressive symptoms and
dysphoria. The BDI consists of 21 multiple-choice items and
measures the presence and severity of symptoms of depres-
sion. In addition to an aggregated score across all BDI items,
we aggregated a subset of items that specifically reflect nega-
tive feelings (i.e. feeling sad/unhappy, bored, guilty, irritated;
referred to as BDI-negative feelings). This score was analyzed
as another indicator of the convergent validity of the new
measure. Obviously, this score overlaps with the other BDI
score. Yet, it is of particular interest when studying rumination
because rumination essentially implies ongoing thoughts on
negative feelings.

Depressive Symptoms, Weekly Version, T2 — T6 The BDI was
also adapted to measure weekly variation in depressive symp-
toms. Participants were asked to think of the last week when
reporting on the symptoms of depression. In the analyses of
convergent validity at the within-person level, we analyzed
the mean across all items as well as the mean of items that
reflect negative feelings.

Negative Affect, Standard Version of the PANAS, T1 Between-
person variation in negative affect was measured with the
Positive and Negative Affect Schedule (PANAS; Watson
et al. 1988). The negative affect subscale consists of 10 items
of which the mean was used for analyses. The response scale
is a 6-point Likert scale ranging from 1 (not so much) to 5 (a
lot).

Analytical Approach

Item Selection We used multilevel confirmatory factor analy-
sis (MCFA; ran in Mplus 8.3) to establish the most suitable set
of items for measuring within-person variation in brooding
and reflection. The purpose of MCFA is to simultaneously
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estimate a within-person and a between-person factor model
in a confirmatory fashion (i.e., on the basis of theoretical con-
siderations). In MCFA, the total covariance is separated into
within- and between-person components. The within-person
covariance matrix is then estimated from the pooled covari-
ance matrices for each person (Muthen 1994), and the
between-person covariance matrix is estimated for the esti-
mated means. The emerging within-person structure reflects
the structure of within-person variation, and the emerging
between-person structure reflects the structure of between-
person variation.

To judge the goodness of fit of the assumed two-factor
structure of within-person and between-person variation in
rumination (with the two correlated factors reflection and
brooding), we followed the recommendations by Hu and
Bentler (1999). They proposed that the following values for
several fit indices indicate a good fit of the model to the data: a
Comparative Fit Index (CFI) close to .95 (the higher the bet-
ter), a standardized root mean squared residual (SRMR) close
to .08 (the lower the better), and a root mean squared error of
approximation (RMSEA) of .06 (the lower the better). All
analyses were carried out using maximum likelihood estima-
tion with robust standard errors (MLR; Mplus default for
MCFA).

The within-person reliabilities of the brooding and reflec-
tion subscales were determined from one-dimensional mea-
surement models in MCFA (Geldhof et al. 2014). We chose to
run two separate models for brooding and reflection because
we were working with a relatively small number of observa-
tions (Geldhof et al. 2014), specifically a small number of
observations within Level-2 units. We report omega as reli-
ability coefficient. Omega is computed from the factor load-
ings in MCFA. It is advantageous to alpha as the the loadings
do not underlie the assumption of essential tau equivalence,
thereby allowing for heterogeneous item-construct relations

that are commonly found. We did not do a priori power anal-
yses in this study, but simulation studies by Geldhof et al.
(2014) seem to suggest that our sample size of 92 participants
and a total of 457 occasions should be sufficiently large for
our examination of the psychometric properties of a new mea-
sure for within-person variation in rumination. In their exam-
ination of the performance of level-specific reliability esti-
mates under varying conditions, Geldhof et al. (2014) con-
cluded that within- and between-level reliability estimates
are generally unbiased, unless several conditions occur (when
“within-level reliability is low and there are relatively few,
small clusters” [p. 89], and “when item ICCs were low, espe-
cially when the between-cluster reliability was also low and
when there were few observations per cluster” [p. 89]). The
number of clusters and size of clusters (i.e., sample sizes) in
these conditions were smaller than those in our study. We
therefore imply that we likely obtained relatively unbiased
reliability estimates at both levels.

Convergent Validity To test the convergent validity of the
emerging factors (brooding and reflection, based on the
MCFA) at the within-person level, we used multilevel model-
ling. Brooding and reflection were the time-varying criterion
variables in these models. Time-varying predictor variables
were rumination (measured with the CERQ), depressive
symptoms (measured with the BDI), and BDI-negative feel-
ings, all measured at T2 to T6 and modelled as predictors in
separate models. The emerging Level-1 multilevel regression
coefficients reflect the within-person co-variation of brooding
/ reflection and each of the predictor variables across time. In
particular, we modelled both fixed and random effects at
Level-1, whereas the former indicate the average within-
person co-variation and the latter individuals’ deviations from
the average coefficients. Predictor variables were person-
mean centered prior to analyses. We provide unstandardized

Table 1 Descriptive Statistics

M SD
Brooding, standard RRS 2.04 1.06
Reflection, standard RRS 1.89 0.71
Rumination, standard CERQ 3.05 1.06
Depressive symptoms, standard BDI 0.29 0.30
Negative feelings, standard BDI 0.22 0.34
Negative affect, standard PANAS 1.94 0.56
Depressive brooding, short-version RRS, average across occasions 1.65 0.59
Reflective self-regulation, short-version RRS, average across occasions 1.53 0.42
Rumination, CERQ, average across occasions 2.54 0.79
Depressive symptoms, BDI, average across occasions 0.35 0.30
Negative feelings, BDI, average across occasions 0.33 0.29

Note. RRS = Ruminative Response Scale; CERQ = Cognitive Emotion Regulation Questionnaire, BDI = Beck
Depression Inventory; PANAS = Positive and Negative Affect Schedule
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Table 2  Items of the Short-Version RRS and their Within-Person Factor Loadings from two Separate Measurement Models

Std. factor loading ICC
Depressive brooding
1 I think about how only I feel this way. S1 .58
2 I wonder why I have these problems and others don’t. 43 .59
3 I think about how sad I feel. 77 .70
4 I think about my failures. 54 .64
5 I try to understand my depressed feelings. A7 .61
Reflective self-regulation
6 I write down what I am thinking and analyze it. 49 .55
7 I go out alone and think about why I am feeling this way. .67 .62
8 I go somewhere on my own to think about my feelings. .80 .67

Note. Std. = standardized; ICC = intraclass correlation

multilevel regression coefficients as well as information on the
amount of variance in rumination / reflection that is explained
by predictors (i.e., the pseudo-R? statistic).

To test the convergent validity of the emerging factors (ru-
mination and reflection) at the between-person level, we cor-
related the latent variables (brooding and reflection) with other
indicators of between-person differences (i.e., brooding and
reflection scores from the standard RRS, rumination scores
from the standard CERQ, depressive symptoms scores from
the standard BDI, negative feelings scores from the standard
BDI, and negative affect scores from the standard PANAS).

Results
Descriptive Statistics

Descriptive statistics are reported in Table 1. Please note that
the means and standard deviations reported for the within-
person measures (lower part of the table) are based on aggre-
gates per individual across T2 to T6.

Development of the Short-Version RRS

To establish the most suitable set of items we departed from
the Dutch version of the RRS. To reiterate briefly, the criteria
for scale development were to establish a brief measure that is
suited for studies with repeated assessments, has acceptable
psychometric properties, is in accordance with a standard def-
inition of rumination, and captures distinguishable aspects of
rumination (brooding and reflection).

Measurement Models

We started with two separate measurement models for the two
subscales of the RRS, reflection and brooding. For the

@ Springer

reflection subscale, we selected those three items from the
RRS as reported by Treynor et al. (2003) that do not have a
reference to negative feelings (Table 2). To avoid confusion
with the original reflection scale, we renamed the scale into
reflective self-regulation. The three items were modelled as
indicators of a latent reflection factor at the within- and
between-person level using MCFA. All items had sufficient
within-person variance, as indicated by the ICCs (reported in
Table 2). The model fit of this multilevel one-factor model
was good, RMSEA =<.001, CFI=1.0, SRMR i, =.001
and SRMRyeqween = -004. The emerging factor loadings are
presented in Table 2. Next, we estimated the reliability of
the reflective self-regulation subscale (i.e., composite reliabil-
ity / omega), the estimates being omegayimin=-71,
OMEZaApetween = 94.

For the brooding subscale, we started out with items from
this subscale as reported by Treynor et al. (2003). The items
were modelled as indicators of a latent brooding factor at the
within- and between-person level using MCFA. None of the
combinations of items (combinations of three to five items of
the Treynor items) resulted in a reliable subscale of brooding
at the within-person level (i.e., composite reliability was
<.60). To nevertheless obtain a reliable within-person sub-
scale for brooding, we switched from our confirmatory to an
exploratory approach. Specifically, we used multilevel explor-
atory factor analysis' on a selection of twelve items from the
RRS, with the goal to find relatively homogenous items as
indicated by factor loadings. The selection of the twelve items
was guided by a defining feature of rumination—a focus of
thoughts on symptoms of distress (Nolen-Hoeksema et al.
2008). The emerging set of five items with the highest load-
ings on the brooding factor is presented in Table 2.

1 - . . ..

Given our focus on a reliable measure for within-person variation, we
modelled one within-person factor and an unrestricted between-person covari-
ance matrix.
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In a final step, these items were tested as indicators of
brooding in a confirmatory way, again using MCFA. All items
had sufficient within-person variance, as indicated by the
ICCs (Table 2). The model fit of this MCFA was good,
RMSEA =.04, CFI1=.99, SRMRipin=-.03 and
SRMRpepween = .03. The reliabilities of this set of items® were
omegayihin = -67, and omega,cuyeen = -94. Given the more
negative content of this brooding subscale in comparison to
that by Treynor et al. (2003), we call this factor depressive
brooding.

Together, these analyses provided two subscales, depres-
sive brooding and reflective self-regulation, with good model
fit for the final measurement models.

Modelling the 2-Dimensional Structure of Brooding
and Reflection

Next, we tested whether rumination as measured with the new
depressive brooding and reflective self-regulation subscales is
indeed a two-dimensional construct at the within- and the
between-person level of analysis. We tested the model fit of
a two-dimensional model, including the two subscales, again
using MCFA. The result is presented in Fig. 1. The model fit
was acceptable, RMSEA = .06, CFI=.94, SRMR y;ihin = -05
and SRMRyiween = .06, and the correlations between factors
indicated commonality and divergence between the two latent
dimensions, Fywithin =-51, 7petween =-67. We compared this
model to a model in which factor correlations were fixed to
1 (which would indicate indistinctness of the factors), using x>
difference testing. The result suggested that both factors
should be kept, and thus, the existence of two distinguishable
subscales.

Convergent Validity
Within-Person Level

The results of the analyses of convergent validity at the
within-person level are reported in Table 3. Given this study’s
specific interest in the coefficients that are informative on
convergent validity, we only present the Level-1 coefficients
representing within-person associations. Moreover, we report
the amount of variance that the predictor variables explain in
brooding and reflection (i.e., the pseudo-R? statistic).

The new depressive brooding subscale significantly co-
varied with rumination as measured with the CERQ, with
depressive symptoms, and with BDI-negative feelings. That
is, occasions on which study participants had particularly high

2 We also ran other one-factor MCFAs with less than five indicators of a
common brooding factor (from those five items with highest loadings in the
exploratory analysis). The within-person reliabilities of these subsets de-
creased to below .65. Thus, we kept the items as presented in Table 5 as
indicators of depressive brooding.

51

reflection
within

brooding
within

Fig. 1 Schematic Figure of the Multilevel Confirmatory Factor Model
Used to Examine the Short RRS Version Note. Brooding and reflection
refer to depressive brooding and reflective self-regulation of the short-
version RRS; loadings are standardized; factor loadings of Items 7 and 8
were constrained to equality at the between-person level.

levels of depressive brooding were occasions on which they
also had high levels of rumination (CERQ), depressive symp-
toms and BDI-negative feelings. The amount of variance in
within-person depressive brooding that was explained by
these predictors ranged between 25 and 27%.

The new reflective self-regulation subscale significantly
co-varied with CERQ- rumination at the within-person level.
Yet, the amount of variance that CERQ-rumination explained
in within-person reflection is small (1%). Moreover, reflection
was neither significantly associated with depressive symp-
toms nor with BDI-negative feelings at the within-person lev-
el. The amount of variance in within-person reflection that is
explained by depressive symptoms and BDI-negative feelings
is 9% in both cases.

Between-Person Level

The results for the analyses of convergent validity at the
between-person level are reported in Table 4. All correlations
between the new depressive brooding and reflective self-
regulation subscale and the indicators of convergent validity
were significant. In more detail, the correlations between the
new depressive brooding subscale and the standard measures
of rumination (i.e., the standard brooding subscale of the RRS;
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Table 3 Convergent Validity of
the Short-Version RRS Subscales

Rumination, CERQ

Depressive symptoms, BDI BDI-negative feelings

at the Within-Person Level
Depressive brooding

estimate (SE) 0.05 (0.01)* 0.03 (0.01)* 0.19 (0.07)*

explained wp-variance 25% 27% 27%
Reflective self-regulation

estimate (SE) 0.02 (0.01)* 0.01 (.004) 0.09 (0.06)

explained wp-variance 1% 9% 9%

Note. *p < .05; CERQ = Cognitive Emotion Regulation Questionnaire, BDI = Beck Depression Inventory

the rumination subscale of the CERQ) were .54 and .51, re-
spectively. Moreover, the correlations between the new
brooding subscale and depressive symptoms and BDI-
negative feelings were .64 and .54, respectively. The size of
the correlations of the brooding subscale and negative affect
was .49.

The correlation between the reflective self-regulation sub-
scale and the standard reflection subscale of the RRS was also
high, »=.60. The correlations between this subscale and the
other measures were moderate, with the range of the correla-
tions being .24 to .33. The smallest correlations were found
between reflection and the standard brooding subscale as well
as with BDI-negative feelings.

Discussion

We successfully selected eight items of the RRS that are well-
suited for the study of within-person, weekly variation in ru-
mination, in particular, depressive brooding and reflective
self-regulation. The subscales are in accordance with a stan-
dard definition of rumination (Nolen-Hoeksema et al. 2008),
and the analyses of convergent validity revealed strong rela-
tionships with standard measures of brooding, reflection, and
rumination at the between-person level. Furthermore, there
was convincing evidence for convergent validity of the de-
pressive brooding subscale at the within-person level.

In more detail, the reliabilities (internal consistencies) of the
new subscales were .67 and .71, with good model fit of both
measurement models, meaning that the chosen items capture the
two underlying latent dimensions of rumination well. In the case
of the brooding subscale, within-person reliability was a bit
lower than the well-known standard of .70 (Cronbach 1951),
but moderate in accordance with Shrout (1998). Regarding the
analyses of convergent validity, the depressive brooding sub-
scale shared between 25 and 27% within-person variance with
rumination and depressive symptoms as measured with the
CERQ and the BDI. The reflective self-regulation subscale,
instead, was on average not related to these variables, or, in
the case of the CERQ, shared only very little within-person
variance. That is, at the within-person level, the reflection sub-
scale is on average rather independent from CERQ-rumination
and depressive symptoms. This indicates that the content of the
two subscales is well distinguishable at the within-person level,
despite the positive within-person correlation between the two
subscales. Consequently, the two subscales should allow
distinguishing between more maladaptive versus adaptive as-
pects of rumination at the within-person level, just as the
brooding and reflection subscales by Treynor et al. (2003) seem
to reflect more and less adaptive aspects of rumination at the
between-person level. If used in the context of some interven-
tion, for example, one may expect divergent trajectories of these
two variables: a decrease of depressive brooding and an increase
in reflective self-regulation.

Table 4 Convergent Validity of

the Short RRS Subscales at the Brooding,  Reflection, =~ Rumination,  Depressive BDI- Negative
Between-Person Level RRS, T1 RRS, T1 CERQ, T1 symptoms, negative affect,
BDI, T1 feelings, TI  PANAS, T1
Depressive 54% 46% S1# 64% S4% 49%
brooding
Reflective 29% .60* .30% 33% 24% 31*
self--
regulation

Note. * p<.05; RRS =Ruminative Response Scale; estimates are correlations of the brooding and reflection
factor at the between-person level with the indicators of convergent validity (first row of the table); CERQ =
Cognitive Emotion Regulation Questionnaire, BDI = Beck Depression Inventory; PANAS = Positive and

Negative Affect Schedule
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This study’s findings at the between-person level also speak
for the distinctness of depressive brooding and reflective self-
regulation. They imply that individuals with high average levels
of depressive brooding across weeks were those who also had
high levels of rumination and depressive symptoms according
to standard measures at T1. Individuals with high average levels
of reflection across weeks had particularly high levels of reflec-
tion at T1. These correlations furthermore speak for convergent
validity at the between-person level.

We consider the selection of items of the RRS for
within-person research as an important step in research
on dynamic aspects of rumination, which may be important
for clinical purposes. A ruminative thinking style is an
important mechanism in relation to the onset of dysfunc-
tional attitudes, based on its association with negative at-
tentional biases, sustained negative mood states, and in-
creased vulnerability for depression (for a review, see
Smith and Alloy 2008). Data from a prior study in our
lab revealed that rumination predicts the activation of dys-
functional attitudes and that this relation is fully mediated
by the experience of depressive symptoms (Vanderhasselt
and De Raedt 2012). Hence, clinical interventions should
aim to reduce ruminative thinking as it is an important
underlying vulnerability mechanism that sets depressive
symptoms and dysfunctional attitudes in motion. A valid
and reliable measurement of change in rumination is there-
fore necessary to investigate whether the intervention is
successful. This is also important to map cognitive and
emotional processes throughout the intervention, as these
two variables likely co-vary with rumination within indi-
viduals across time.

This study also comes with some drawbacks. First, the time
scale underlying variation in the RRS items is variation across
weeks. Ideally, a measure of within-person variation would be
validated on multiple time scales. That is, we know from this
study that the selected RRS items capture weekly variations
well. Whether this finding would generalize to daily varia-
tions, for example, remains to be investigated. Nevertheless,
the weekly time scale is a timescale that might be of relevance
in intervention studies because therapy sessions are often
scheduled weekly. The monitoring of rumination during the
course of interventions seems very feasible with the selected
items from the RRS. A second limitation of this study is that it
did not include a specific indicator of convergent validity of
reflection at the within-person level. We know from the anal-
yses that the reflection items of the RRS are not related to
rumination and depressive symptoms as measured with a
weekly version of the CERQ and BDI, respectively. This
finding is evidence for the distinctiveness of brooding and
reflection at the within-person level (see above), and we
would not necessarily have expected significant correlations
between the reflection subscales and the other within-person
measures. Thirdly, the depressive brooding items differ from

the brooding subscale by Treynor et al. (2003) in an important
way: they have more overlap of depressive symptoms (Items 3
and 4, Table 2). To highlight this difference, we termed this
subscale depressive brooding rather than brooding. The high
between-person correlation of this subscale with the standard
brooding subscale by Treynor and colleagues makes us con-
fident, however, that these subscales are sufficiently related.
Related to this issue, we obtained the items for the depressive
brooding subscale using exploratory factor analysis. That is,
we switched from a confirmatory to an exploratory approach
and back. Ideally, one would do so using data from indepen-
dent samples. We could not do this in the absence of a second
study with similar measures. Given this limitation, the estab-
lishment of our new measure would ideally be followed up
with new data.

In sum, the increasing amount of research that tackles psy-
chological phenomena at the within-person level calls for
measurement instruments whose psychometric properties are
also established at the within-person level (Brose et al. 2020;
Nezlek 2017). Here, we introduced a short-form of the RRS
that captures within-person variation in rumination well, in
particular in terms of variation in depressive brooding and
reflective self-regulation. With eight items, the new measure
is short enough to be administered multiple times in intensive
longitudinal studies. The short-version RRS is readily appli-
cable in studies on weekly variations or change in rumination
(e.g., intervention studies that monitor rumination on the time-
scale of weekly treatments). The use of this and other
established measures of within-person variation will warrant
that research at the within-person level of psychological phe-
nomena becomes more comparable across studies.
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