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Abstract: Rumination is central to understanding the onset and maintenance of non-suicidal self-injury. Yet, no study has evaluated whether
reported differences in rumination between people with and without a history of self-injury represent genuine group differences. The present
study reports an investigation into the measurement invariance of three common measures of rumination in university students with and
without a history of self-injury (total N = 1,519). Results revealed configural invariance for the Ruminative Responses Scale (RRS), the
Ruminative Thought Style Questionnaire (RTSQ), and the Repetitive Thinking Questionnaire (RTQ). Additionally, the RTSQ and RTQ supported
metric invariance, while the RRS supported partial metric invariance. Further, the RTQ demonstrated partial scalar invariance while the RTSQ
demonstrated full scalar invariance. The current findings suggest that observed differences using the RTSQ and RTQ reflect genuine
differences in rumination between people with and without a history of self-injury, while researchers using the RRS are advised to account for

differential item functioning.
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Non-suicidal self-injury (NSSI) involves deliberate and self-
inflicted damage to one’s own body tissue in the absence of
intent to die (International Society for the Study of Self-
Injury, 2018). Common NSSI behaviors include cutting,
burning, scratching, and interfering with wound healing.
NSSI is reported by approximately 17% of adolescents,
13% of young adults, and 5% of adults (Swannell, Martin,
Page, Hasking, & St John, 2014). Approximately 20% of
university students have engaged in NSSI during their life-
time, which highlights that the university context may be of
particular significance (Swannell et al., 2014). Furthermore,
while peak age of onset is 14 years, there is a second peak
of onset of NSSI at approximately 20 years (Gandhi et al.,
2018; Kiekens, Hasking, Claes, et al., 2019). The most com-
monly reported function of self-injury is emotion regulation
(Taylor et al., 2018), and accordingly, most theoretical mod-
els of NSSI have predominantly focused on the function of
self-injury as an emotion regulation behavior (Arbuthnott,
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Lewis, & Bailey, 2015; Hasking, Whitlock, Voon, & Rose,
2017; Nock, 2009; Selby, Franklin, Carson-Wong, & Rizvi,
2013). When considering cognitive factors that may under-
lie NSSI, rumination appears particularly salient. According
to the Emotional Cascade Model of NSSI (Selby et al.,
2013), thinking repetitively about one’s negative emotional
state creates cascades of emotion by repeatedly reallocating
attention to negative thoughts. NSSI serves to disrupt these
cascades by diverting attention away from intense negative
emotions and toward NSSI-related stimuli, such as the
physical sensation of pain, the sight of blood, and attending
to wounds. As a result, rumination has been proposed as a
key mechanism in the onset and maintenance of NSSL
This experience of emotional cascades also implies that
people with a history of self-injury will endorse elevated
trait rumination (Selby et al., 2013). Rumination has been
positively related to NSSI in a range of studies (e.g.,
Dawkins, Hasking, Boyes, Greene, & Passchier, 2019;
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Nicolai, Wielgus, & Mezulis, 2016), and there is self-report
and experimental evidence that elevated rumination is
associated with NSSI (Selby, Connell, & Joiner, 2010;
Slabbert, Hasking, & Boyes, 2018). However, rumination
can be measured with a variety of measures. It is important
to note that measures of rumination and repetitive negative
thinking are often used interchangeably in the context of
NSSI research. Although there are conceptual differences
in these constructs, visual observation of items in these
measures and empirical evidence indicate that these con-
structs have considerable overlap (Ehring & Watkins,
2008). As such, for the purpose of this research, we will
explore measures of rumination and repetitive negative
thinking. Three commonly used self-report measures of
rumination are the Ruminative Responses Scale (RRS;
Treynor, Gonzalez, & Nolen-Hoeksema, 2003), the Rumi-
native Thought Style Questionnaire (RTSQ; Brinker & Doz-
ois, 2009), and the Repetitive Thinking Questionnaire
(RTQ; McEvoy, Mahoney, & Moulds, 2010).

The RRS (Treynor et al, 2003) is a 10-item measure
loading onto two factors (reflecting and brooding). The
RRS is one of the earlier measures of rumination, and mea-
sures rumination as a depressive process of focusing inter-
nally on one’s thoughts and negative emotions. The focus
on depressive symptoms limits the RRS’s capacity to mea-
sure repetitive thinking for other principal and comorbid
disorders, leading to the development of the RTSQ (Brinker
& Dozois, 2009), a 20-item measure of rumination that
assesses repetitive thinking in a range of contexts, including
past and future events, in a valence-neutral way. Finally, the
RTQ (McEvoy, Thibodeau, & Asmundson, 2014) is a 10-
item unidimensional measure that assesses trait repetitive
thinking about one’s negative experiences. The RTQ was
designed as a transdiagnostic tool for evaluating repetitive
negative thinking across a range of psychopathologies.

It is clear that these three measures are similar but not
equivalent in content, and so their use should be guided
by contextual factors. For example, given it is explicitly
transdiagnostic in nature, the RTQ may be more generaliz-
able to a broader array of clinical concerns (including NSSI)
than the RRS, with an exclusive focus on depression. Addi-
tionally, the RTSQ measures repetitive thinking in a
valence-neutral way, rather than focusing on negative emo-
tional experiences. Researchers and clinicians working in
the context of NSSI, therefore, need to make decisions
about which tool is most appropriate for their purposes.

One consideration guiding this choice is the extent to
which the measures perform psychometrically when
administered to people with a history of NSSI and those
without. Ensuring measurement invariance is necessary
for drawing conclusions about genuine group differences
based on differences in scores, rather than simply reflecting
a difference in the way people have interpreted and
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responded to the items (Putnick & Bornstein, 2016).
Notably, the biased attention toward negative affect which
characterizes NSSI may cloud an individual’s ability to ret-
rospectively recognize cognitive processes during periods of
heightened distress, and may contribute to an inability to
accurately reflect on their own ruminative processes. This
could lead to apparent group differences in rumination
based on self-report measures, which are a function of dif-
ferent interpretations of the items (i.e., a psychometric arti-
fact), rather than reflecting true group differences in
ruminative processes. To date, no published research has
explored the measurement invariance of these rumination
measures across groups of people with and without a his-
tory of self-injury. Establishing measurement invariance
across groups would increase confidence in theoretical,
empirical, and clinical work that highlights the role of rumi-
nation in initiating and maintaining NSSL

Recent work on measurement invariance of emotion reg-
ulation measures in the context of NSSI has highlighted the
importance of these evaluations (Kiekens, Hasking, &
Boyes, 2019). Specifically, Kiekens, Hasking, and Boyes
(2019) recently observed a potential lack of invariance in
the commonly used Emotion Regulation Questionnaire
(Gross & John, 2003), concluding that the reported associ-
ation between expressive suppression and NSSI may merely
be a measurement artifact, and not a genuine relationship,
which has important implications for our understanding of
factors underlying NSSI, as well as intervention. Given the
central role of rumination in NSSI, it is surprising that no
one has investigated measurement invariance in measures
of rumination between individuals with and without a
history of NSSI

The aim of this study was to test the measurement invari-
ance of three commonly used measures of rumination
across samples of people with and without a self-reported
history of self-injury. The RRS, RTSQ, and RRS were sub-
jected to a stepwise bottom-up evaluation of measurement
invariance, testing configural (i.e., equal factor structure),
metric (i.e., equal factor loadings), scalar (i.e., equal item
intercepts), and residual error (i.e., equal residual errors)
invariance. Each subsequent level of invariance required
the previous levels to be at least partially supported.

Method

Participants and Procedure

Data for this study were combined from previous studies
evaluating rumination in the context of emotion regulation
and mental health. All studies were approved by the Curtin
University Human Research Ethics Committee. In total,
1,519 undergraduate psychology students participated.
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Table 1. Demographic information across the samples

RRS (N = 383) RTSQ (N = 735) RTQ (N = 1,222)
n/M %/SD n/M %/SD n/M %/SD

Female gender 288 75.20 544 73.90 916 75.00
Age 23.17 6.76 21.69 6.12 22.15 6.17
Full-time student 310 80.94 648 88.40 1,085 88.80
Lifetime history of NSSI 126 32.90 237 32.22 421 34.50
Sample means
RRS®

Brooding 2.28 0.80

Reflecting 2.21 0.75
RTSQP

Problem-focused thinking 3.99 1.43

Counter-factual thinking 5.20 1.39

Repetitive thoughts 5.25 1.36

Anticipatory thoughts 4.93 1.29
RTQ° 3.29 0.89

Note. RRS = Ruminative Response Styles; RTSQ = Ruminative Thought Styles Questionnaire; RTQ = Repetitive Thinking Questionnaire. *1-4 range, 61-7

range, °1-5 range.

Participants were aged between 17 and 85 years of age (M =
22.16, SD = 6.10); 23.9% were male, 75.5% female and
0.4% identified as another gender. All were given course
credit in exchange for participation. Where students had
participated in more than one study, duplicate responses
across datasets were deleted (the first response was
retained). A total of 1,222 individuals completed the RTQ,
733 completed the RTSQ, and 385 completed the RRS.
See Table 1 for sample characteristics across the three
measures.

Measures

Inventory of Statements About Self-Injury

The Inventory of Statements About Self-Injury (ISAS;
Klonsky & Glenn, 2009) measures history of self injury
(defined to participants as intentionally harming oneself
without intention to suicide). Participants who indicated
they have a history of NSSI (i.e., “Have you ever engaged
in non-suicidal self-injury?”) were presented with 12 com-
mon methods of NSSI (e.g., cutting, burning) and provided
a lifetime frequency of each behavior. NSSI was opera-
tionalized as a binary variable (history of NSSI vs. no history
of NSSI), and the subsequent 12 items are used for descrip-
tive purposes. The ISAS has been widely used in research
and has established test-retest reliability (4-week, r = .85;
1-year, r = .68; Glenn & Klonsky, 2011).

Ruminative Responses Scale
The Ruminative Responses Scale (RRS; Treynor et al,
2003) originally contained 22 items, but has been refined

© 2020 Hogrefe Publishing

to contain 10 items loading onto two factors; reflecting
(e.g., Analyze recent events to try to understand why you
are depressed) and brooding (e.g., Think “What am I doing
to deserve this?”). These items assess the frequency with
which participants engage in particular response styles to
low moods, and responses are rated from 1 (= almost never)
to 4 (= almost always). The reflecting and brooding sub-
scales demonstrated satisfactory internal consistency in
previous research («x = .72 and .79, respectively; Treynor
et al., 2003) and excellent internal consistency in the pre-
sent sample (a = .81 and .85, respectively).

Ruminative Thought Style Questionnaire

Although exploratory factor analyses originally yielded a
single factor (Brinker & Dozois, 2009), a subsequent study
developed a revised 15-item version comprising four factors
(Tanner, Voon, Hasking, & Martin, 2012): problem-focused
thoughts (e.g., “Even if I think about a problem for hours, I
still have a hard time coming to a clear understanding”);
counterfactual thinking (e.g., “I tend to replay past events
as I would have liked them to happen”); repetitive thoughts
(e.g., “I can’t stop thinking about some things”); and antic-
ipatory thoughts (e.g., “If I have an important event coming
up, I can’t stop thinking about it”). Having demonstrated
reliability in subsequent studies (e.g., Voon, Hasking, &
Martin, 2014), the four-factor solution was utilized in the
present research. Participants rate each statement from
1 (= not at all descriptive of me) to 7 (= describes me very well)
(Tanner et al, 2012). Similar to previous research, the
reliability of three subscales (problem-focused thoughts,
counterfactual thinking, and repetitive thoughts) in the
present study were excellent (a = .90-.93) while the fourth
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Table 2. Model fit of baseline models

x’ df RMSEA [90% Cl] CFI TLI SRMR NCI
RRS (N = 383) 130.08 34 0.086 [0.071, 0.102] .931 .909 .045 .882
RTSQ (N = 735) 304.32 84 0.060 [0.053, 0.067] .963 .953 .047 .861
RTQ (N = 1,222) 529.81 35 0.108 [0.100, 0.116] 912 .887 .042 .817
RTQ - Modified (N = 1,222) 336.85 33 0.087 [0.079, 0.095] .946 .926 .034 .883

Note. RTQ = Repetitive Thinking Questionnaire; RTSQ = Ruminative Thought Styles Questionnaire; RRS = Ruminative Response Styles.

subscale (anticipatory thoughts) demonstrated moderate
reliability (a = .67).

Repetitive Thinking Questionnaire

The RTQ requires individuals to consider the last time they
felt particularly distressed and rate how true each item was
of their experience after the distressing situation. An exam-
ple item is “T have thoughts or images about all my short-
comings, failings, faults, mistakes.” The response rating
scale was a 5-point scale from 1 (= not true at all) to 5 (= very
true). This measure has demonstrated excellent internal
consistency in community samples (a = .89) and has
demonstrated construct validity with measures of negative
affect and psychological distress (McEvoy et al, 2010,
2014). In the current sample, the internal consistency was
a=.93.

Data Analysis

A multiple group confirmatory factor analysis (MGCFA)
was conducted in MPlus 8 (Muthén & Muthén, 2017) to
evaluate measurement invariance using maximum likeli-
hood estimation with robust standard errors (MLR). Given
that the distributions for many of the items were skewed,
MLR was chosen because it is robust to non-normality
and handles missing data using full information maximum
likelihood (Li, 2016). Model fit was evaluated against the
following: Standardized Root Mean Square Residual
(SRMR) values close to 0.08 or below, Root Mean Square
Error of Approximation (RMSEA) close to 0.08 or below,
and a Comparative Fit Index (CFI) in the 0.90-0.95 range
or higher (Brown, 2015). Given that the y? statistic is
sensitive to sample size, alternative fit indices must also
be considered in order to determine a violation of measure-
ment invariance (Meade, Johnson, & Braddy, 2008).
Configural (equal pattern of factor loadings), full metric
(equal factor loadings which implies equal pattern of factor
loadings), full scalar (equal factor loadings and equal inter-
cepts), and residual error (equal factor loadings, equal inter-
cepts, and equal residual error variance) invariance will be
supported if the configural model shows acceptable model
fit and each of the subsequent models shows at least two
of the following: a nonsignificant change in x> from the
previous model, differences in CFI less than or equal to
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0.002 from the previous model, and differences in
McDonald’s Non-Centrality Index (NCI) from the previous
model below established cut-offs on the basis of the
number of items and factors (Meade et al., 2008). If a
violation of full measurement invariance is detected,
modification indices are consulted to examine if partial
invariance can be established.

Results

Ruminative Responses Scale

The RRS was completed by 383 participants, of whom 126
(32.9%) disclosed a history of self-injury. Of those partici-
pants, the most commonly reported behavior was cutting
(69.8%) followed by banging or hitting oneself (55.6%). A
two-factor confirmatory model (brooding and reflection)
was tested and demonstrated acceptable model fit accord-
ing to the CFI and SRMR values, although the RMSEA
value was above the cut-off for acceptable fit (see Table 2).

The RRS data demonstrated configural (M1) invariance
(see Table 3), but full metric (M2) variance was not sup-
ported as indicated by ANCI and ACFI above the specified
cut-offs and a significant change in %°. When factor load-
ings of item 15 (“Think ‘Why do I have problems other peo-
ple don’t have?””) were freed to vary, model fit improved
significantly and partial metric (M2.1) invariance was sup-
ported according to the ANCI and Ay? statistics. Taking into
account partial metric invariance (M2.1), full scalar (M3)
invariance was demonstrated according to all considered
fit statistics. Full residual error (M4) invariance was not sup-
ported, as further analyses revealed higher residual error
variance in item 5 (“Think ‘What am I doing to deserve
this?’”) for the group with a history of self-injury compared
to the group with no history of self-injury. Allowing these
residual errors to vary in addition to the factor loadings of
item 15, partial residual error (M4.1) invariance was sup-
ported (Mplus output of invariance testing can be found
in the Electronic Supplementary Material, ESM 1).

There were significant latent mean differences, with indi-
viduals with a history of NSSI scoring higher than those
with no history on the reflecting subscale (reflecting:
unstandardized Myssy = 0.21, Z = 3.81, p < .001). Regardless
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Table 3. Evaluation of measurement invariance in measures of rumination between groups of individuals with and without a history of self-injury

%2 df  TLI NCI  CFl  Model comparison  ANCI? ACFIP  p MLR Ay?
RRS
M1: Configural invariance 159.90 68 .909 .8867 .931 - - - -
M2: Full metric invariance 175.76 76 912 8776 .925 M1-M2 .0091~ .006™ .063*
M2.1: Partial metric invariance (freeing loading 171.63 75 913 .8812 .928 M1-M2.1 .0055%  —.003~ 133
of item 15)
M3: Full scalar invariance’ 178.32 83 .923 .8827 .929 M2.1-M3 -.0015"  —.0017" 647
Mé: Full residual error invariance’ 195.38 93 926 .8746 .924 M3-M4 .0081~ .005™ 710"
Mé4.1: Partial residual error invariance’ (freeing  189.33 92 929 .8804 .927 M3-M4.1 .0023* .002* 945"
error variance for item 5)
RTSQ
M1: Configural invariance 40418 168 .952 .8514 .961 - - - -
M2: Full metric invariance 41248 179 955 .8530 .962 M1-M2 —-.0016" —.001" 686"
M3: Full scalar invariance 42458 190 .958 .8523 .962 M2-M3 .0007"  <.001" .356"
M4: Full residual error invariance 487.11 205 953 .8251 954 M3-M4 0272~ .008~ <.001™
M4.1: Partial residual error invariance (freeing ~ 447.00 203 .959 .8469 .960 M3-M4.1 .0054* .002* .021~
error variance for items 1 and 4)
RTQ
M1: Configural invariance 563.15 70 .879 8171 .906 - - - -
RTQ - Modified
M1: Configural invariance 371.86 66 .920 .8823 .941 - - - -
M2: Full metric invariance 392.84 75 .927 .8780 .939 M1-M2 .0043* .002* 013~
M3: Full scalar invariance 434.31 84 .928 .8664 .933 M2-M3 .0116~ .006™ <.001™
M3.1: Partial scalar invariance (freeing 406.59 81 .931 .8752 .938 M2-M3.1 .0028* .001* .033~
intercepts for items 1, 3, & 6)
Mé4: Full residual error invariance? 42835 91 936 .8710 .935 M3.1-M4 .0042* .003™ 016~
Mé4.1: Partial residual error invariance? (freeing ~ 420.23 90 .937 .8735 .937 M3.1-M4.1 .0017* .001* .136%

error variance for item 10)

Notes. ®cut-off value for ANCI > .0074 (RTQ) and ANCI > .0080 (RTSQ and RRS); Pcut-off value for ACFI > .002; *invariance was supported according to the
relevant fit statistic; “invariance was not supported according to the relevant fit statistic. 'Accomodating partial metric invariance as in M2.1; Accomo-

dating partial scalar invariance as in M3.1.

of whether the differential item functioning of item 5 and 15
on the brooding subscale was considered (unstandardized
Myssi = 0.35, Z = 4.59, p < .001) or ignored (unstandardized
Mysst = 0.36, Z = 4.52, p < .001), individuals with a history
of NSSI scored higher than those with no history.

Ruminative Thought Style Questionnaire

The RTSQ was completed by 735 participants, of whom 237
(32.2%) disclosed a history of self-injury. Among these
participants, the most commonly reported behavior was
cutting (78.4%) followed by banging or hitting oneself
(33.9%). The baseline model fit was excellent according
to the CFI, SRMR, and RMSEA values (see Table 2).
Configural (M1), full metric (M2), and full scalar (M3)
invariance were supported according to all considered fit
statistics (Table 3). Full residual error (M4) invariance
was not supported, as further analyses revealed higher
residual error variance in items 1 (“I find that my mind goes
over things again and again”) and 4 (“I can’t stop thinking
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about some things”) for the group with no history of self-
injury compared to the group with a history of self-injury.
Allowing these residual errors to vary, partial residual error
(M4.1) invariance was supported (Mplus output of invari-
ance testing can be found in ESM 2).

There were significant latent mean differences for RTSQ,
indicating that individuals with a history of NSSI scored
higher than those with no history of self-injury on problem-
focused thoughts (unstandardized Myss; = 0.52, Z = 5.18,
p < .001), counterfactual thinking (unstandardized Myss; =
0.56, Z = 5.59, p < .001), and repetitive thoughts (unstan-
dardized Myss; = 0.57, Z = 6.06, p < .001). There were no
mean differences on the latent factor for anticipatory
thoughts (unstandardized Mysg = 0.15, Z = 1.71, p = .087).

Repetitive Thinking Questionnaire

In the RTQ dataset, there were 1,222 participants, of whom
421 (34.5%) disclosed a history of self-injury. Of those who
had self-injured, the most commonly reported behavior was
cutting (64.4%) followed by banging or hitting oneself

European Journal of Psychological Assessment (2020)
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(49.2%). The baseline model had an acceptable fit to the
data according to the CFI and SRMR values; however,
the model demonstrated an unsatisfactory RMSEA
(Table 2). The two largest modification indices in the base-
line model indicated that freeing the covariances between
items 1 (“I have thoughts or images about all my shortcom-
ings, failings, faults, mistakes”) and 2 (“I have thoughts or
images about events that come into my head even when I
do not wish to think about them again”; modification index
101.16), and between items 8 (“I think about the situation
all the time”) and 9 (“I know I shouldn’t think about the sit-
uation, but can’t help it”; modification index 113.80) would
improve model fit. After freeing these covariances, the
revised model significantly improved model fit, Ay*(2) =
192.96, p < .001 (Table 2). We then proceeded to evaluate
configural, metric, and scalar invariance for this final
model.?

Configural (M1) and full metric (M2) invariance were
supported, but full scalar (M3) invariance was not (Table 3).
Modification indices suggested differential item-functioning
for items 1 (“I have thoughts or images about all my short-
comings, failings, faults, mistakes”), 3 (“I have thoughts or
images that ‘I won’t be able to do my job/work because I
feel so badly’”), and 6 (“I notice that I think about the sit-
uation”). After allowing these intercepts to vary freely, par-
tial scalar (M3.1) invariance was supported. In a final step,
residual error (M4) variances were fixed to be equal across
groups. Further analyses also revealed higher residual error
variance in item 10 (“I have thoughts or images about the
situation and wish it could go better”) for the group with
no history of self-injury compared to the group with a his-
tory of self-injury. Allowing the residual error variance of
item 10 to vary freely across groups, partial residual error
(M4.1) invariance was supported.

There were significant latent mean differences for RTQ,
indicating that individuals with a history of NSSI scored
higher in repetitive negative thinking than those with no
history of self-injury, regardless of whether differential item
functioning was considered (unstandardized Mysgs; = 0.45,
Z = 952, p < .001) or ignored (unstandardized Myss; =
0.47, Z = 9.60, p < .001).

Discussion

Rumination has been a core concept in understanding the
onset and maintenance of NSSI (Selby et al., 2013). Previ-
ous research has explored group differences in rumination

across samples of individuals with and without a history of
self-injury, but none to date have tested the measurement
variance of the self-report tools used to evaluate rumina-
tion. The results of the current study suggest that of the
assessed measures the RTSQ may be the most reliable as
assessing differences in rumination levels between individ-
uals with and without a history of self-injury. However,
although the RRS and RTQ did not meet full metric and full
scalar invariance respectively, ignoring differential func-
tioning did not significantly influence latent mean
differences.

Upon closer inspection, there is some degree of differ-
ence between models in psychometric performance. The
only measure to demonstrate full scalar invariance was
the RTSQ. However, an evaluation of latent mean differ-
ences suggests that on the fourth subscale, anticipatory dif-
ferences, there were no significant differences between
individuals with and without a history of self-injury. This
subscale contains only two items and demonstrated low
internal consistency, and as such it should be used with
caution. The RTQ demonstrated full metric invariance
but only partial scalar invariance. Freeing the item inter-
cepts for three items resulted in partial scalar invariance,
and evaluation of latent mean differences indicated that
the difference between groups is significant regardless of
whether this differential item functioning was considered
or not. Finally, the RRS did not demonstrate full metric
invariance, suggesting that item loadings were not equiva-
lent between groups. Although this would suggest that
group comparisons may not be reliable, latent mean analy-
sis indicated that there was a significant mean difference
between groups in this sample, regardless of whether this
differential item functioning was considered or not, and
that those mean differences were similar in magnitude.
Future research using these measures should explore if this
differential item functioning is consistent across samples.

Based on these findings, it seems although all three mea-
sures may be appropriate for use in research, the RRS in
particular should be used with caution given the lack of
metric invariance in this sample. The choice of which mea-
sure to use should be guided by the research question,
decided upon by theoretical grounds. The RRS and RTSQ
are longer than the RTQ, suggesting that if brevity is of con-
cern, the RTQ may be used. Research seeking to evaluate
valence-neutral repetitive thinking may consider the use
of the RTSQ, while research which is seeking to evaluate
depressive-specific rumination may consider the RRS with
caution. Research looking at the broader clinical process
of thinking repetitively about negative affect may consider

" The unmodified RTQ model was also evaluated for measurement invariance, and the pattern of findings did not differ from the modified RTQ

model. Extended results are available upon request.

2 Mplus outputs of invariance testing of both the unmodified and modified RTQ can be found in the ESM 3 and ESM 4.
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the use of the RTQ. The RRS should be used with caution;
however, given the concerns regarding metric variance,
future research using this measure should assess measure-
ment invariance.

A number of limitations warrant consideration. The RTQ
and RRS measure repetitive thinking more broadly, while
the RTSQ attempts to distinguish types of repetitive think-
ing. A more targeted analysis of item content may be pru-
dent to determine whether the difference in item content
is responsible for differences in measurement invariance.
The findings are based upon a university student sample,
and so may not necessarily generalize to the general com-
munity or clinical samples. Given rumination is likely to
be elevated in clinical populations, future research should
consider evaluating the invariance of these measures across
clinical and non-clinical samples, across a range of psy-
chopathologies. On this note, the present research only con-
sidered group differences and did not investigate the role of
rumination in NSSI Additionally, the present research
compared individuals with no history of self-injury to indi-
viduals with a lifetime history of self-injury (i.e., has self-
injured at least once in their life). It is worth considering
that individuals with a recent history of self-injury may dif-
fer from individuals with a lifetime history of self-injury, in
terms of emotional regulation and cognitive processes (e.g.,
Dawkins et al., 2019). As such, future research should
explore measurement invariance across recent history and
lifetime history of self-injury. In addition, the sample for
the RRS was notably smaller than for the other measures
(N = 383), and should be replicated in a larger sample.

Bearing these limitations in mind, the present study pro-
vides evidence that current measures of rumination can be
considered as robust in the context of group comparisons in
people with and without a history of NSSI. The three mea-
sures evaluated in this research demonstrated different
levels of invariance. The RRS failed to demonstrate full
metric invariance, while the RTQ and RTSQ both sup-
ported full metric invariance. Further, the RTQ only
demonstrated partial scalar invariance while the RTSQ
demonstrated full scalar invariance. Future research is
needed to reproduce the structure of the measures as mod-
ified in the current findings, although these findings suggest
the RTSQ can be used with confidence that true group dif-
ferences will be reflected in scores.

Electronic Supplementary Materials

The electronic supplementary material is available with the
online version of the article at https://doi.org/10.1027/
1015-5759/a000605

ESM 1. Outputs for the RRS

ESM 2. Outputs for the RTSQ

© 2020 Hogrefe Publishing

ESM 3. Outputs for the RTQ
ESM 4. Outputs for the RTQ (revised)
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