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ARTICLE INFO ABSTRACT

Background: Racing and crowded thoughts are frequently reported respectively in manic and mixed episodes of
bipolar disorder (BD). However, questionnaires assessing this symptom are lacking. Here we aimed investigate
racing thoughts across different mood episodes of BD through a self-report questionnaire that we developed, the
34-item Racing and Crowded Thoughts Questionnaire (RCTQ). In addition to assessing its factor structure and
validity, we were interested in the RCTQ's ability to discriminate mixed and non-mixed depression.

Methods: 221 BD patients and 120 controls were clinically assessed via the YMRS (mania) and the QIDS-C16
(depression), then fulfilled the RCTQ, rumination, worry, and anxiety measures. Three depression groups were
operationalized according to YMRS scores: YMRS scores 2 > 6 and YMRS scores = 1 or 2, for respectively mixed
and non-pure depression, and YMRS = 0 for pure-depression.

Results: Confirmatory factor analysis showed that the three-factor model of the RCTQ yielded the best fit indices,
which improved after the removal of redundant items, resulting in a 13-item questionnaire. Hypomanic and
anxiety symptoms were the main predictors of scores; rumination was not a significant predictor. RCTQ results
were similar between mixed groups and non-pure depression, and both were higher than in pure-depression.
Limitations: Patients’ pharmacological treatment might have influenced the results.

Conclusions: The 13-item RCTQ captures different facets of racing thoughts heightened in hypomanic and mixed
states, but also in depression with subclinical hypomanic/activation symptoms (e.g. non-pure depression
characterized by enhanced subjective irritability), suggesting that it is particularly sensitive to activation
symptoms in BD, and could become a valuable tool in the follow-up of patients.
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1. Introduction

Racing thoughts refer to a subjective acceleration and over-
production of thoughts which have been essentially associated with
manic/hypomanic episodes in bipolar disorder (BD) (Piguet et al.,
2010). Indeed, only in its most recent version has the Diagnostic and
Statistical Manual of Mental Disorders (DSM) acknowledged racing
thoughts as a manic/hypomanic symptom that may also occur during
predominantly depressive episodes as part of the ‘mixed features’ spe-
cifier (APA, 2013). According to the DSM-5, the ‘mixed features’ spe-
cifier can be applied when three non-overlapping symptoms of opposite

polarity co-occur with major depression or hypomania/mania. Im-
portantly, among non-overlapping symptoms, racing thoughts have
been consistently linked to mixed features in depression, with some
studies suggesting that they might be a core symptom, present in up to
89% of patients (Akiskal and Benazzi, 2006; Faedda et al., 2015; Miller
et al,, 2016). The identification of racing thoughts concurrent with
depressed mood might thus bear important consequences for care,
given that ‘mixed features’ are associated with increased suicidality
(Akiskal and Benazzi, 2006; Benazzi, 2007; Dodd et al., 2010) and
poorer response to antidepressant medication (Stahl et al., 2017). Ra-
cing thoughts in particular are related to a greater likelihood of
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conversion to BD in youth presenting with a first depressive episode
(Fiedorowicz et al., 2011; Zeschel et al., 2013;'Diler et al., 2017). Here
we aimed at investigating the psychometric properties of a self-report
questionnaire we have developed, the Racing and Crowded Thoughts
Questionnaire (RCTQ), and particularly its ability to discriminate ty-
pical from mixed depressive episodes in BD.

Prior studies have shown that clinicians often fail to recognize
symptoms from the opposite polarity in predominantly depressive or
manic episodes (Goldberg et al., 2000, 2009). This might be due to the
specific phenomenology of mixed episodes, including increased anxiety
and crowded thoughts (Piguet et al., 2010; Swann, 2017), which has
been thus far overlooked by nosological classifications (Sani et al.,
2014). Moreover, because symptoms shared by mania and depression
(i.e., distractibility, irritability, and psychomotor agitation, or DIP)
were excluded from the mixed features specifier, the currently estab-
lished diagnostic criteria have been found to lack sensitivity, allowing
the diagnosis of mixed depression only in one out of four cases
(Perugi et al., 2015). Recently, studies have shown that the presence of
fewer concurrent symptoms from the opposite polarity, regardless of
their overlapping nature - e.g., a score above 2 on the Young Mania
Rating Scale (Young et al., 1978), had better sensitivity and specificity
than the current DSM-5 diagnostic criteria for depression ‘with mixed
features’ (e.g., Perugi et al., 2015; Miller et al., 2016). Sani et al. (2014)
have recently proposed and validated other criteria focusing on psychic
activation symptoms in depression, arguing that the DSM criteria failed
to acknowledge the defining symptoms of mixed depression (i.e., ir-
ritability, inner tension and psychomotor agitation). In one study, the
presence of only one manic symptom in depressive episodes was asso-
ciated with an increase from 17 to 61% of the prevalence of symptoms
with mixed-suggestive phenomenology, i.e., irritability, aggressiveness
and inner tension (Bertschy et al., 2008). The authors hypothesized that
racing thoughts, which was not assessed in their study, subtended ir-
ritability, aggressiveness and inner tension in patients with mixed de-
pression.

Two types of racing thoughts have been identified in phenomen-
ological studies in patients with mood disorders - i.e., ‘racing’ and
‘crowded’, associated with manic and depressed mood, respectively
(Piguet et al., 2010). The phenomenology of racing and crowded
thoughts seem to differ: racing thoughts are characterized by a rapid
overflow of thoughts, usually associated with elated mood, whereas
crowded thoughts are described as “overcrowded” in the patient's head
and are associated with functional impairment (Benazzi, 2007; Piguet
et al.,, 2010; Desseilles et al., 2012). Interestingly, crowded thoughts
may be found in association with predominantly depressive, but also
mixed (hypo)manic episodes (Benazzi, 2007); in the latter cases,
thinking has been described as “fragmented”, “congested”, and asso-
ciated with an unpleasant feeling of lack of control, akin to crowded
thoughts (Goodwin and Jamison, 2007; Hersh, 2010).

A critical issue is to delineate crowded thoughts relative to other
thinking styles associated with an unpleasant mood, i.e., rumination
and worry. Rumination has been defined as a repetitive, and analytical
pattern of thinking typically associated with depressive mood
(Aldao et al., 2010). Unlike crowded thoughts rumination is thus re-
petitive in nature, and it is characterized by poverty of thought
(Desseilles et al., 2012; Marchetti et al., 2014). Moreover, it is not as-
sociated with elated mood nor manic symptoms (Van der Gucht et al.,
2009; Weiner et al., 2018); hence, it should not distinguish mixed and
non-mixed depressive episodes. Worry is similar to rumination in-
asmuch as it is repetitive; however, it differs from rumination due to its
association with hyperarousal (Lewis et al., 2017). Like rumination,
worry has been under-researched in BD, but one study found it to be
increased during mixed episodes compared to pure manic episodes
(Dilsaver et al., 1999).

Based on Koukopoulos et al. (2007) diagnostic criteria for mixed
depression, Sani et al. (2018) have recently developed a 14-item clin-
ician rating scale that assesses psychomotor excitation symptoms,
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including racing and crowded thoughts, in mixed depression. However,
in their scale, only one item assessed racing and crowded thoughts, and
rumination was also considered in the scoring of the item.

To our knowledge, there is only one questionnaire, the 9-item
Subjective Thought Overactivation Questionnaire (STOQ; Keizer et al.,
2014), designed to specifically assess racing and crowded thoughts in
patients with mood disorder. The initial STOQ contained items that
were developed by two of the authors (GB and IK). However, its dis-
criminant power was modest, as scores were equivalent in the manic
and depression groups, and they did not allow the distinction between
mania and euthymia. Moreover, the single-factor STOQ-9 did not ad-
dress the numerous features found in the qualitative analysis of patient
reports (Keizer et al., 2014). Hence to address the multi-faceted nature
of racing and crowded thoughts in different episodes of mood disorders,
we developed a new questionnaire, the 34-item RCTQ (Weiner et al.,
2018).

In a recent study in healthy individuals, the RCTQ was found to
have good convergent and divergent validity, as results were highly
correlated with cyclothymic temperament traits, on the one hand, and
unrelated to rumination scores, on the other hand. Principal component
analysis yielded a three-factor solution - i.e., ‘thought overactivation’,
‘burden of thought overactivation’, and ‘thought overexcitability’
(Weiner et al., 2018). Some items were highly intercorrelated, sug-
gesting that the scale could be shortened to facilitate its ease of use in
clinical settings.

The aim of the present study is to evaluate the factor structure,
validity and reliability of the RCTQ, in patients with BD and healthy
controls. If the RCTQ captures thought overactivation specifically as-
sociated with manic mood, then RCTQ scores should be higher in manic
and mixed episodes compared to depressive and euthymic episodes. We
were particularly interested in the RCTQ's ability to discriminate mixed
and non-mixed depression. Given that mixed symptoms in depression
might be observed with very few concurrent hypomanic symptoms
(Bertschy et al., 2008; Miller et al., 2016), we investigated RCTQ scores
in mixed depression groups using two different thresholds of hypo-
manic symptoms- i.e., YMRS scores above 2 (Miller et al., 2016), and
YMRS scores of 1 or 2 (Bertschy et al., 2008). Moreover, racing
thoughts, measured via the RCTQ, were expected to be distinct and
independent from rumination, but related to anxiety and worry char-
acteristic of mixed states (Swann, 2017).

2. Participants and methods
2.1. Participants

Two hundred and twenty-one patients aged 18-64 (M = 44.69,
SD = 0.83) with BD and 120 healthy individuals aged 18-64
(M = 33.59, SD = 1.13) were recruited in the inpatient and outpatient
clinics of the Alsace region in France, the University Hospital of Parma
in Italy, and the Psychiatric Clinic of Henri-Chapelle in Belgium.
Patients fulfilled criteria for BD according to the DSM-IV-TR
(APA, 2000). Healthy volunteers were recruited by advertisement.
Subjects provided written informed consent prior to their inclusion.
Detailed demographic data from French-speaking (n = 180), and Ita-
lian-speaking (n = 161) subjects are presented in Table 1. See supple-
mentary material for further details. This study was approved by the
regional ethics committee of the East of France and of Parma.

2.2. Materials and procedures

Patients were considered to be in a predominantly depressive or
manic/(hypo)manic episode if they fulfilled the DSM-IV-TR criteria for
either episode (APA, 2000). Mania and depression symptoms were as-
sessed with the YMRS (Young et al., 1978) and the Quick Inventory of
Depressive ~ Symptomatology—Clinician-Rated Version (QIDS-C16;
Rush et al., 2003). A YMRS score >5 was reflective of hypomania or
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Table 1
Demographic characteristics of the patient and control samples.
Hypomania Mixed hypomania  Mixed Depression  Non-pure depression  Pure depression  Euthymia Controls P
n=>53 n=24 n=29 n =30 n =36 n =46 n =120
Age® 41.11 (13.15) 44.71 (11.37) 44.38 (13.14) 42.9 (11.89) 47.74 (14.20) 45.89 (10.29) 33.66 (10.29) <.01
Sex (F/M) 29/24 14/10 24/5 23/7 19/17 20/26 80/40 <.01
Years of education” 13.5 (13.29) 12.75 (3.36) 13.93 (3.13) 12.84 (3.03) 14.27 (3.46) 13.61 (3.19) 15.46 (3.01) <.01
Illness duration (months)” 158.57 (130.56)  144.75 (139.04) 188.19 (151.86) 191.48 (210.76) 107.79 (97.82) 198.87 (155.10) - .15
YMRS® 14.60 (6.52) 13.46 (7.71) 3.83 (0.97) 1.58 (0.50) 0 (0) 0.86 (1.49) 0.74 (1.24) <.001
QIDS-C16" 2.36 (1.82) 9.50 (2.88) 13.12 (3.36) 13.12 (4.47) 12.03 (3.29) 1.45 (1.57) 0.87 (1.20) <.001
Lithium (% yes) 31% 25% 38% 13% 24% 43% -
Anti-epileptics (% yes) 43% 54% 35% 35% 30% 61% -
Antipsychotics (%yes) 40% 54% 24% 25% 16% 41% -
Antidepressants (%yes) 9% 29% 41% 44% 46% 33% -

YMRS = Young Mania Rating Scale; QIDS-C16 = Quick Inventory of Depressive Symptomatology.

@ Mean and standard deviation.

mania (Favre et al., 2003) and a QIDS-C16 score >5 was reflective of
depression (Rush et al., 2003). No upper limit was set for the severity of
manic symptoms; patients were included if their clinical state was
compatible with their participation in our study and the maximal score
was 37. Mixed hypomania was operationalized as manic and depressive
symptoms that were above their respective cut-offs (Suppes et al.,
2005). Mixed depression was operationalized as above threshold de-
pressive symptoms (QIDS-C16 score >5), co-occurring with mild hy-
pomanic symptoms (YMRS score >2 and <6; YMRS score cut-off of at
least 2 was proposed by Miller et al. (2016) to distinguish pure and
mixed depression). When subjects had a QIDS-C16 score >5, and a
YMRS score of 1 or 2 (13 patients had a YMRS score of 1, i.e., 43%),
they were considered to be in a depressive episode with mild hypo-
manic symptoms, i.e., non-pure depression (Bertschy et al., 2008). Only
subjects who had a YMRS score of zero were labelled as presenting a
pure depressive episode. Euthymia was defined as below the threshold
scores in the YMRS and the QIDS-C16. In addition to the RCTQ, par-
ticipants in French-speaking sites only were also administered self-rated
questionnaires assessing anxiety, worry, and rumination.

2.2.1. Racing and Crowded Thoughts Questionnaire (RCTQ)

The RCTQ is a 34-item self-report questionnaire that assesses racing
thoughts during the past 24 h. Nine items of the RCTQ belong to the
Subjective Thought Overactivation Questionnaire (STOQ; Keizer et al.,
2014), of which 4 underwent very minor wording adaptations, whereas
the remaining 25 items were developed by three experienced clinicians
(GB, IK and LW) based on the six themes that emerged in the qualitative
reports of patients (Keizer et al., 2014). Initially 17 items were con-
ceived to refer to racing thoughts; they convey the notion of an accel-
eration and an increased amount of thoughts that are linked to each
other in a sequential manner (e.g., my thoughts race at 200 km/h);
these thoughts are usually associated with positive emotions and are
not perceived as being emotionally overwhelming. The remaining 17
items referring to crowded thoughts are related to an increased amount
of thoughts that are linked to each other in a simultaneous manner, as if
thoughts were accumulating in one's mind (e.g., thoughts accumulate in
my head); these thoughts are usually associated with an increased in-
formation processing load, and the feeling of being emotionally over-
whelmed. Both racing and crowded thoughts items portray thoughts as
arising in one's mind involuntarily (e.g., my thoughts take off on their
own). Items are rated on a scale from 0 (“not at all”) to 4 (“completely
agree”). RCTQ items were conceived in French and were translated into
Italian and back-translated into French. Likewise, the English version of
the RCTQ items was translated and back-translated by professional
translators.

2.2.2. Other measures
The Ruminative Response Scale State version (RRS-S; Treynor et al.,
2003) is a 22-item self-report questionnaire which evaluates two
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aspects of rumination during the past 7 days: ‘Brooding’ and ‘reflection’
which are respectively maladaptive and adaptive. Items are rated on a
scale from 1 to 4.

The Penn State Worry Questionnaire-state version (PSWQ;
Stober and Bittencourt, 1998) is a 15-item scale, rated on a scale from 0
to 6, which measures the level of worry during the previous week.

The Beck Anxiety Inventory (BAIL Beck et al., 1988) is a 21-item self-
report questionnaire, rated on a scale ranging from 0 to 3, that mea-
sures symptoms of anxiety during the past 7 days.

2.3. Statistical analyses

In order to investigate the goodness of fit of the three a priori
models relative to the factor structure of the RCTQ, we used
Confirmatory Factor Analysis (CFA). CFA assists in the reduction of
measurement error and allows the comparison of a priori models at the
latent factor level (Jackson et al., 2009; Atkinson et al., 2011). In the
present study, there were three a priori models regarding the construct
validity of the RCTQ: (i) the single-factor model yielded by the STOQ-9
results (Keizer et al., 2014), (ii) the bifactorial model, referring to the
racing vs. crowded thoughts theoretical distinction (Piguet et al., 2010),
and (iii) the three-factor model, based on the results obtained in healthy
individuals (Weiner et al., 2018). For the single-factor model, the 34
items of the RCTQ were included in the analysis (model 1); for the
bifactorial model (model 2), 17 items belonging to the ‘racing’ a priori
factor, i.e., items 2, 5, 7, 8, 11, 12, 14, 17, 20, 21, 22, 25, 28, 30, 31, 32
& 34, and 17 items belonging to the ‘crowded’ a priori factor, i.e., items
1, 3, 4, 6,9, 10, 13, 15, 16, 18, 19, 23, 24, 26, 27, 29, 33, were in-
cluded; for the three-factor model (model 3), factor 1 consisted of items
1,2,4,5,7,8 &9, factor 2 consisted of items 10, 13, 14, 15, 18, 23, 29
& 30, and factor 3 consisted of items 12, 17, 20, 21, 22, 25, 31 & 32
(Weiner et al., 2018). In all cases maximum likelihood estimation was
employed, excluding cases with missing values.

The following fit indices were analyzed based on guidelines for CFA
reporting (Jackson et al., 2009): the chi-square, the comparative fit
index (CFI; Bentler, 1990), the Tucker-Lewis Index (TLI; Tucker and
Lewis, 1973), the root-mean-square error of approximation (RMSEA)
and the standardized root mean square residual (SRMR). Cut-offs were
based on Hu and Bentler (1999): RMSEA values were considered good
when they were less than 0.06. CFI and the SMSR values were expected
to be greater than 0.90 and less or equal to 0.08, respectively. The TLI
should range between 0 and 1, with a value of at least 0.95 indicating a
good fit model. When comparing models, a lower chi-square value in-
dicates a better fit, given an equal number of degrees of freedom
(Schreiber et al., 2006). Following the removal of highly intercorrelated
(r > 0.75), hence redundant items, and/or items with short dispersion
values (SD =< 1.30), i.e., less discriminant items, we assessed again the
goodness of fit of the retained model.

Internal consistency of each identified factor was assessed with the
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Cronbach's alpha coefficient (Cronbach, 1951). A coefficient of at least
0.7 was expected.

Because of the non-parametric distribution of data, the
Kruskal-Wallis test was used for comparing RCTQ ordinal scores be-
tween groups. Post-hoc comparisons were performed using the false
discovery rate (FDR) method (Benjamini and Hochberg, 1995) of alpha
level adjustment for multiple comparisons. Statistical significance was
set at 0.05 (two-sided tests). Convergent validity was assessed by cor-
relating scores on the item 7 of the YMRS, which is a clinician-rated
assessment of racing thoughts, and RCTQ scores in patients. Multiple
regression analyses of the log-transformed questionnaire measures were
performed, controlling for age, sex and education, in order to partial
out the effects of the different clinical dimensions on the RCTQ scores in
the subset of French-speaking subjects. Statistical significance was set at
0.05. Analyses were performed using the Stata 14.1 and Statistica
softwares.

3. Results
3.1. Descriptive analyses

Total RCTQ scores were distributed between 0 and 135, with a
median value at 19. Mean scores, floor and ceiling percentage values for
each of the 34 items of the RCTQ are presented in Table 2.

3.2. CFA and scale reduction

The single-factor and the bifactorial models of the RCTQ did not
yield a good fit since the CFI values (0.88 and 0.89, respectively) and
the TLI values (0.88, and 0.88, respectively) were low. The three-factor
model had better fit statistics (CFI = 0.93; TLI = 0.92; x> = 895.009),

Table 2
Distribution of scores on the 34 items of the RCTQ.
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i.e., higher CFI and TLI and lower %2 values compared to the single and
the bifactorial models (Table 3). SRMR results were acceptable in the
three models. Although the three-factor model had the best fit, TLI and
RMSEA values were fair and mediocre, respectively.

Following the removal of redundant and/or less discriminant items
of the three-factor scale, four items were retained in factor 1 (thought
overactivation) — i.e., items 1, 2, 5 and 8 —, and factor 2 (burden of
thought overactivation) - i.e., items 13, 14, 15 and 23. Five items were
of part of factor 3 (thought overexcitability), i.e., 12, 22, 25, 31, and 32.
Median values for factor 1, 2, and 3 were respectively 3, 1, and 3. With
the short-version of the three-factor RCTQ, we improved the fit statis-
tics of the model (CFI = 0.96; TLI = 0.96; x> = 224.859) considerably,
and RMSEA values were fair. CFA fit index values are presented in
table 3.

3.3. Reliability

Alpha coefficients were equally high for the short (0.92, 0.95 and
0.92, for factors 1, 2 and 3 respectively) and the long three subscales
(0.95, 0.97 and 0.95, for factors 1, 2 and 3 respectively) of the RCTQ,
suggesting excellent internal consistency.

3.4. Discriminant validity

Scores differed significantly between groups for the ‘thought over-
activation’ subscale (p < .001, Kruskal-Wallis test), the ‘burden of
thought overactivation’ subscale (p < .001, Kruskal-Wallis test), and
the ‘thought overexcitability’ subscale of the 13-item RCTQ (p < .001,
Kruskal-Wallis test; Fig. 1). For the sake of simplicity, aside from the
results presented subsequently, other comparisons were not significant,
and will not be detailed. Post-hoc analyses revealed that scores were

RCTQ item RCTQ question Mean (SD) % floor % ceiling
1 I have too many thoughts at the same time. 1.41 (1.45) 40.53 14.2
2 My thoughts race at 200 km/h 1.12 (1.44) 52.37 12.72
3 My thoughts get twisted and mixed up. 1.02 (1.37) 55.33 9.76
4 Thoughts accumulate in my head. 1.35 (1.42) 40.53 12.43
5 My thoughts keep changing topics. 1.11 (1.41) 52.66 11.24
6 When I speak, I feel less distressed by the stream of thoughts in my mind. 1.31 (1.44) 45.56 11.83
7 My thoughts take off on their own. 0.96 (1.34) 58.58 7.99
8 There is a succession of thoughts in my mind, racing from one to the other with incredible ease. 1.21 (1.42) 48.52 11.83
9 Many thoughts come up and cross my mind at the same time. 1.20 (1.39) 46.45 10.95
10 The intensity of my mental activity is unbearable. 0.78 (1.25) 65.68 6.51
11 My mind ‘jumps ’ from one thought to another ceaselessly. 1.12 (1.349) 48.82 9.17
12 Each object, each detail surrounding me gives rise to a new thought. 1.09 (1.32) 47.63 9.47
13 My brain cannot manage all these thoughts that arise at the same time. 0.87 (1.32) 62.43 7.99
14 1 feel distressed in my everyday life by the great number of thoughts or by the velocity of the thoughts in my mind. 0.96 (1.38) 59.17 9.76
15 1 cannot seem to stop the mechanism that generates all of these thoughts in my head. 1.15 (1.50) 56.8 12.43
16 At any given moment, a great number of thoughts come and go in my head. 1.09 (1.42) 53.55 11.54
17 My thoughts race when my attention is not captured by an activity 1.19 (1.41) 48.52 11.54
18 My thoughts overflow: it is like an overload. 0.89 (1.37) 63.02 10.06
19 My brain moves faster than my body. 1.28 (1.44) 45.27 12.72
20 At any given moment, new thoughts burst from nowhere in my mind. 0.79 (1.21) 61.24 5.92
21 Everything I hear or see immediately gives rise to a new thought. 1.01 (1.26) 50 7.1
22 There is not enough time to grasp the meaning of a thought, as new ones immediately arise. 0.86 (1.30) 60.95 8.28
23 Keeping focused in the middle of this thought overload is a constant struggle. 1.00 (1.41) 57.4 11.24
24 Thoughts pile up in my head. 1.00 (1.34) 53.85 9.76
25 A thought immediately leads to another, which leads to another, then another... 1.04 (1.37) 52.66 10.65
26 My thoughts fly in all directions. 0.95 (1.31) 56.21 8.28
27 I find it difficult to express myself because of the amount or the speed of my thoughts. 0.69 (1.20) 67.75 6.51
28 My thoughts race much too fast. 1.04 (1.36) 53.25 9.76
29 My mental overactivity is exhausting. 0.97 (1.40) 60.36 10.95
30 I cannot slow down or reduce the stream of thoughts in my head. 0.99 (1.35) 56.51 8.58
31 My thoughts often take me very far away from my initial idea. 1.02 (1.28) 51.18 7.69
32 When my thoughts race, I disconnect from everything around me. 1.11 (1.36) 53.85 10.95
33 My thoughts bump into each other in my head 1.02 (1.36) 53.85 10.06
34 There is a permanent parade of thoughts in my mind: one after the other, ceaselessly. 0.91 (1.36) 61.54 8.88

SD = standard deviation; RCTQ = Racing and Crowded thoughts Questionnaire.
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Table 3
Comparison of CFA fit indices in three models.
RMSEA 90% CI TLI CFI SRMR x>
Model 1 (one factor) 0.099 0.094 0.103 0.876 0.884 0.034 1239.551
Model 2 (two factors) 0.098 0.094 0.102 0.878 0.886 0.034 2259.883
Model 3 (three factors) 0.093 0.087 0.100 0.921 0.930 0.033 895.009
Model 3 (short version) 0.088 0.076 0.101 0.956 0.965 0.026 224.859

RMSEA = Root Mean Squared Error of Approximation; CI = confidence interval; TLI = Tucker Lewis Index; CFI = Comparative Fit Index; SRMR = Standard Root

Mean Square Residual.

higher in the acute groups compared to euthymic (p < .01) and control
groups (p < .01) on the three subscales. When comparing the hypo-
manic and the pure depression group, hypomanic scores were higher on
the ‘thought overactivation’ subscale (p < .05); tended to be higher on
the ‘thought overexcitability’ subscale (p = .09); and were similar be-
tween the two groups on the ‘burden of thought overactivation’ sub-
scale (p = .71). Patients in mixed episodes had, on average, the highest
scores. Compared to pure depression, mixed hypomanic patients had
higher RCTQ scores on the ‘thought overactivation’ and ‘thought
overexcitability’ subscales (p = .035 and p = .045, respectively), and
scores tended to be higher on the burden of thought overactivation
subscale (p = .07). Compared to pure depression, mixed depression
patients had higher scores on the ‘thought overactivation’, and ‘burden
of thought overactivation’ subscales (p = .02 and p = .045, respec-
tively), while scores tended to be higher on the ‘thought over-
excitability’ subscale (p = .058). Scores were significantly higher in the
non-pure depression (YMRS = 1 or 2) relative to the pure depression
group (YMRS = 0) on the three subscales (p = .02, p = .048,p = .035,
for factors 1, 2, 3, respectively). RCTQ results did not differ between the
mixed depression and the non-pure depression group. Relative to the
control group, euthymic patients had similar scores on the ‘thought
overactivation’ and ‘thought overexcitability’ subscales (p = .74 and
p = .55, respectively), but results were increased on the ‘burden of
thought overactivation’ subscale (p = .03).

3.5. Convergent validity

‘Thought overactivation’, ‘burden of thought overactivation’, and
‘thought overexcitability’ scores were significantly correlated to the
YMRS item 7 score, a clinician-rated measure of racing thoughts - i.e.,
p =0.35p < .001,p = 0.22,p < .05, and p = 0.35, p < .001, re-
spectively.

3.6. Multiple regression analyses

To investigate the relationship between clinical dimensions and
scores on the three-factor short RCTQ, we conducted multiple regres-
sion analyses on the logarithmic transformed RCTQ results from the
French-speaking patient sample. Six predictors — i.e., the YMRS, the
QIDS-C16, the two RRS subscales, the BAI, and the PSWQ scores —, were
simultaneously entered into the model. Regarding socio-demographic
variables, age, sex, and education had no significant effect on ‘thought
overactivation’ and ‘burden of thought overactivation’ scores; although
age was positively correlated and years of education were negatively
correlated with ‘thought overexcitability’ scores (p = 0.01 and
p < .001, respectively), results presented below remained unchanged
when controlling for these variables. Regarding ‘thought over-
activation’, predictors accounted for 35% of the variance, with sig-
nificant contributions from (i) YMRS score (3 = 0.38, p < .001), and
(ii) BAI score (f = 0.30, p < .01). For ‘burden of thought over-
activation’, the predictors accounted for 42% of the variance, with
significant effects of (i) BAI score ( = 0.36, p < .001) and (ii) PSWQ
score (B = 0.28, p = .01). Regarding ‘thought overexcitability’, the
predictors accounted for 40% of the variance, with significant con-
tributions from (i) YMRS score (f = 0.32, p < .001), (ii) BAI score
(B = 0.27,p = .01), and (iii) PSWQ score (f = 0.33,p < .01; Table 4).

4. Discussion

Compared to the single and the two-factor models, the three-factor
solution of the RCTQ yielded the best fit indices in patients with BD,
consistent with our results in healthy individuals (Weiner et al., 2018).
This was particularly the case of the short 13-item RCTQ, resulting from
the removal of redundant and less discriminant items within the three
factors. Moreover, the evaluation of the psychometric properties of the
scale suggests that the RCTQ is both valid and reliable when used in
patients with mood disorders. Indeed, the internal consistency of each
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Table 4

RCTQ subscale scores as a function of other instruments (multiple linear regression) in patients (n = 130).
Instrument RCTQ thought overactivation® RCTQ burden of thought overactivation” RCTQ thought overexcitability®

B t p B t p B t p

YMRS 0.38 4.45 <.001 0.12 1.51 13 0.32 3.80 <.001
QIDS-C16 0.07 0.62 .54 0.02 17 .86 —0.04 -0.39 .69
BAI 0.30 3.15 <.01 0.36 3.92 <.001 0.27 291 <.01
PSWQ 0.17 1.61 11 0.28 2.90 <.01 0.33 3.30 <.01
RRS-brooding 0.01 0.14 .89 0.16 1.43 .15 0.09 0.79 43
RRS-reflection 0.06 0.59 .55 —0.06 —0.65 .51 0.004 0.038 .97

RCTQ = Crowded Racing Thoughts Questionnaire; RRS = Rumination Response Scale; YMRS = Young Mania Rating Scale; QIDS-C16 = Quick Inventory of
Depressive Symptomatology; BAI = Beck Anxiety Inventory; PSWQ = Penn State Worry Questionnaire.

& R? = 0.38 adjusted R* = 0.35, F(6,123) = 12.50, p < .001.

b R2 = 0.45 adjusted R? = 0.42 F(6,123) = 22.23, p < .001.

¢ R? = 0.43, adjusted R* = 0.40, F(6,123) = 15.16, p < .001.

Significant results are presented in bold (p < .05).

of the three subscales of the RCTQ is excellent, and the scale has good depression and hypomania, whereas they were generally increased in
discriminant validity, as scores in the four groups presenting with the three mixed groups - i.e., mixed hypomania, mixed depression,
manic symptoms were overall higher than those obtained in typical non-pure depression — compared to pure depression. This facet of racing
depression, euthymia, and healthy states. Importantly, relative to pure thoughts is thus particularly increased in mixed hypomanic and de-
depression, results in the three subscales were overall higher in the two pressive states, but not in pure hypomanic relative to depressive states.
depression groups presenting with subthreshold hypomanic symptoms Consistently, scores in this subscale were unrelated to hypomanic
- i.e., ‘mixed depression’, and ‘non-pure depression’ —, suggesting that mood, but were correlated to hyperarousal and worry symptoms, which
very mild hypomanic symptoms may be associated with racing have been found to be particularly enhanced during mixed episodes
thoughts during depressive episodes. Anxiety, hypomania, and worry (Swann, 2017). These results thus support those from earlier reports by
symptoms may be involved in these results, as they were the main Kraepelin (1899/2008), Braden and Ho (1981) and Benazzi (2007)
predictors of RCTQ scores. Consistent with our results in healthy in- which had pointed to the fact that racing thoughts found in mixed
dividuals (Weiner et al., 2018), rumination was unrelated to racing episodes were more distressing, disjointed and accompanied by func-
thoughts, indicating that the scale has good divergent validity. That is, tional impairment than those found in pure hypomanic states.

the scale measures a construct specifically associated with arousal and The ‘burden of thought overactivation’ may not be a selective
hypomanic symptoms, and distinct from rumination. Moreover, clin- marker of mixed states, though. Scores were higher in acute groups
ician-rated racing thoughts, as assessed by the item 7 of the YMRS, were compared to euthymia, but also in euthymic patients compared to
significantly correlated to the three dimensions of the RCTQ, indicating healthy controls. This factor could thus represent a trait-marker of the
good convergent validity. illness, as suggested by Braden and Ho (1981). Consistent with this

Instead of the two theoretical dimensions - i.e., racing and crowded assumption, Ferrari et al. (2016) recently reported in a pilot study that
- put forward by recent phenomenological models (Piguet et al., 2010; STOQ scores, but not brooding rumination, were higher in euthymic
Desseilles et al., 2012), our results suggest that the racing thoughts patients compared to controls. Our results add to those by further al-
phenomena encompass three psychopathological dimensions, similar to lowing the delineation of the specific dimensions of racing thoughts
the factor structure found in healthy individuals (Weiner et al., 2018), that might be equally found in depression and hypomania, on the one
and selectively associated with hypomanic, hyperarousal, and/or worry hand, and increased in euthymic states relative to healthy functioning,
symptoms. on the other hand.

The first factor, “thought overactivation”, seems to be related to The third factor, “thought overexcitability”, includes items that
what Keizer et al. (2014) labeled as ‘pressure of thoughts’ in their refer to the involuntary onset and distractible nature of racing thoughts,
qualitative study, and refers to the increased amount and velocity of a feature that was highlighted in two of the six themes - i.e., ‘in-
thoughts (e.g., item 2: “My thoughts race at 200 km/h”) characteristic formation processing’ and ‘onset and context’ — found in the qualitative

of racing thoughts found in pure hypomanic states. Akin to our results reports of patients in the study by Keizer et al. (2014). Although it was
in healthy individuals (Weiner et al., 2018), we found that “thought dismissed by recent phenomenological models (Piguet et al., 2010;

overactivation” is particularly linked to elated mood in patients with Desseilles et al., 2012), distractibility seems to be an important di-
mood disorder. Indeed, results in this factor only were undisputedly mension associated with the racing thoughts phenomena, found in
higher in the hypomanic and mixed depression groups relative to the healthy individuals (Weiner et al., 2018), and outlined by early de-
pure depression group. In addition, hypomanic along with hyperarousal scriptive (Kraepelin, 1899/2008) and empirical accounts in patients
symptoms, as measured by the BAI, were predictors of ‘though over- with BD (Braden and Ho, 1981; Benazzi, 2009). In our study, ‘thought
activation’ scores. This particular dimension of racing thoughts, refer- overexcitability’ scores were associated with hypomanic symptoms,
ring to a sense of speed and fluidity, seems thus to be experienced not consistent with our previous results in healthy individuals
only as elating and productive (Desseilles et al., 2012), but also as (Weiner et al., 2018), and tended to be higher in hypomanic patients
arousing. relative to the pure depression group. It is possible that distractibility

The second factor, “burden of thought overactivation”, seems to may be an underlying mechanism fueling racing thoughts, but an in-
correspond to ‘crowded thoughts’ (Piguet et al., 2010) inasmuch as verse causal relationship is also plausible. Another possibility is that
items loading in this factor refer to an increased amount of thoughts distractibility and racing thoughts are intrinsically associated, as part of
leading to an overwhelming feeling of lack of control (e.g., item 13: activation symptoms that could be subtended by the same neural me-
“My brain cannot manage all these thoughts that arise at the same chanisms. Age and years of education were positively and negatively
time”) and functional impairment (e.g., item 23: “Keeping focused in correlated to scores on this factor only; since attention control declines
the middle of this thought overload is a constant struggle”). Interest- with age (Lufi et al., 2015), and increases with schooling (Le Carret
ingly, ‘burden of thought overactivation’ scores were similar in pure et al., 2003), we speculate that attention mechanisms may be involved
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in this particular dimension. In addition to hypomanic symptoms,
higher worry and anxiety scores were also associated with higher
‘thought overexcitability’ scores, suggesting that this dimension of ra-
cing thoughts might be experienced also as both arousing and distres-
sing.

Anxiety symptoms, as measured by the BAI, were the single shared
predictor of scores among the three RCTQ subscales. Hence, anxiety
seems to be particularly involved in the racing thoughts phenomena,
regardless of their subtypes and the predominant mood experienced by
the patient. The BAI is a measure of autonomic arousal symptoms,
which can be experienced first and foremost in panic disorder
(Leyfer et al., 2006). Several studies have suggested that hyperarousal
might be a trait of BD, subtended by amygdala dysfunction
(MacKinnon, 2008), and particularly heightened during mixed states
(Swann, 2017), consistent with our results. Using the STOQ,
Keizer et al. (2014) had already reported that increased racing thoughts
were correlated to higher state-anxiety scores and diminished well-
being. Considered individually however, anxiety cannot explain the
distinction between different types of racing thoughts. Indeed, RCTQ
‘thought overactivation’ results differed significantly between hypo-
mania and depression, whereas BAI scores were similar in these groups.
Moreover, in addition to anxiety, other psychopathological dimensions,
i.e., hypomania and worry, were also selectively involved in the three
RCTQ subscores. Given this, we can argue that, irrespective of its sub-
type, racing thoughts is an arousing and activating symptom, but, ac-
cording to its subtype, racing thoughts might be either more elating
(i.e., thought overactivation), distressing (i.e., burden of thought
overactivation), and/or elating and distressing (i.e., thought over-
excitability).

A major finding of our study is that few subthreshold manic
symptoms in depressive episodes (for instance, enhanced subjective
irritability, resulting in a YMRS score of 1) can yield a significant in-
crease in the three RCTQ subscores. This result suggests that minor
(overlapping or not) hypomanic symptoms concurrent with depression
may give rise to clinical pictures characteristic of mixed depression
(Bertschy et al., 2008). Our results thus add to those from other studies
which have argued that, especially when applied to depressive epi-
sodes, the DSM-5 criteria for the ‘mixed features’ specifier might be
considered as either too restrictive (e.g., Perugi et al., 2015; Miller
et al., 2016; Sani et al., 2018), as it fails to detect a vast majority of
patients with mixed depression, or plain wrong given its insistence on
leaving out of its definition the core features of mixed depression (i.e.,
inner tension, irritability and marked psychomotor agitation)
(Koukopoulos et al., 2013; Sani et al., 2018). Consistently, based on
Koukopoulos et al. (2007) construct for mixed depression,
Sani et al. (2018) recently found that the 14-item Koukopoulos Mixed
Depression Rating Scale (KMDRS) was valid for assessing activation
symptoms in depression. However, only one item assessed racing and
crowded thoughts, and rumination was also considered in the scoring of
the item. The RCTQ focuses solely on racing and crowded thoughts.
Importantly, the RCTQ is particularly sensitive to this core ‘activation’
symptom, as it captures thinking abnormalities distinct from rumina-
tion that are subclinical, i.e., observed in the presence of few sub-
threshold manic symptoms, in healthy states (Weiner et al., 2018), and
in depression.

In clinical settings, the use of the short-version of the RCTQ is
warranted. Indeed, we found that the 13-item short version of the
RCTQ, obtained through the removal of redundant and less dis-
criminant items, yielded a good fit model, was reliable, and had good
discriminant, convergent and divergent validity. Hence, the 13-item
RCTQ could become a valuable tool to screen for racing thoughts, i.e. a
particularly relevant mixed-suggestive feature in depression. This is of
great importance since mixed depression remains largely under-
diagnosed in clinical settings (Goldberg et al., 2009; Perugi et al.,
2015), and requires specific treatment options (e.g., Stahl et al., 2017).
Recently, Vandevoorde et al. (2018) reported, using visual analog
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scales, that ‘flow of thoughts’ was increased in depressed and suicidal
inpatients, and subsequently decreased during follow-up. However, co-
occurring hypomanic symptoms were not assessed in their sample. To
our knowledge, psychometric tools specifically designed to assess the
peculiar phenomenology of hypomanic symptoms co-occurring with
depression are rare (Swann, 2017; Sani et al., 2018). Given its heigh-
tened sensitivity concerning this non-overlapping activation symptom,
the RCTQ is a quickly administered self-report tool that could be useful
to monitor the emergence of different facets of racing thoughts in the
follow-up of patients with depression.

Finally, we acknowledge a few limitations. First, most patients were
taking psychotropic drugs that might have influenced the clinical ex-
pression of the symptoms. However, given that we found similar results
in healthy individuals (Weiner et al., 2018), it is unlikely that medi-
cation fully accounted for the results. Second, longitudinal studies are
needed to assess the test-retest reliability of the instrument. Third,
patients with severe mania could not be included, thus our patient
sample might not be fully representative.

The RCTQ is a new instrument that is valid for measuring different
facets of racing thoughts in BD. Racing thoughts, as measured by the
RCTQ, is distinct from rumination, and is heightened in acute hypo-
manic and mixed states, but also in depression with very few sub-
threshold hypomanic features, suggesting that the 13-item RCTQ could
be a valuable clinical tool used in the follow-up of patients with mood
disorders.
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