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Abstract

The Temperament in Middle Childhood Questionnaire (TMCQ; Simonds & Rothbart, 2004) is a 

widely used parent-report measure of temperament. However, neither its lower- nor higher-order 

structures have been tested via a bottom-up, empirically based approach. We conducted higher- 

and lower-order exploratory factor analyses (EFAs) of the TMCQ in a large (N = 654) sample of 

9-year-olds. Item-level EFAs identified 92 items as suitable (i.e., with loadings ≥.40) for 

constructing lower-order factors, only half of which resembled a TMCQ scale posited by the 

measure’s authors. Higher-order EFAs of the lower-order factors showed that a three-factor 

structure (Impulsivity/Negative Affectivity, Negative Affectivity, and Openness/Assertiveness) was 

the only admissible solution. Overall, many TMCQ items did not load well onto a lower-order 

factor. In addition, only three factors, which did not show a clear resemblance to Rothbart’s four-

factor model of temperament in middle childhood, were needed to account for the higher-order 

structure of the TMCQ.
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Middle childhood is a crucial yet perhaps relatively underappreciated phase of human 

development. Indeed, it is characterized by often dramatic shifts in biological and cognitive 

development, as well as changes in motivation and social behavior (Campbell, 2011; Del 

Giudice, 2014), with profound and wide-ranging implications for the development of 
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personality, gender identity, and emergent psychopathology (Brock & Kochanska, 2015; 

Nigg, 2006). Evolutionary models of middle childhood suggest that it is a maturational stage 

that demands adaptive plasticity, or the ability of an organism to adjust its phenotype to 

match the local environment in a way that promotes survival (Del Giudice, 2014; West-

Eberhard, 2003), and that children this age may therefore show heightened responsivity to 

environmental inputs (Del Giudice, 2014). Such sensitivity suggests that this may be a 

period of significant consolidation in child temperament, and that children’s personality trait 

manifestations start to increasingly resemble those of adults through a process of increased 

differentiation and hierarchical integration as described by some developmental researchers 

(e.g., Shiner, 1998). For these reasons, the availability of valid and reliable measures of 

temperament during this period is crucial for gaining a better understanding of children’s 

individual difference factors during this important developmental transition.

Based on seminal work by Thomas and Chess (1977) as well as Buss and Plomin (1984), 

Rothbart and colleagues (Rothbart, 1981; 2007; Rothbart & Ahadi, 1994; Rothbart & Bates, 

2006) developed one of the most currently influential models of child temperament, 

conceptualizing it in terms of individual differences in emotional reactivity and self-

regulation (i.e., the ability to modulate reactive processes). This conceptualization has been 

instantiated in the Temperament in Middle Childhood Questionnaire (TMCQ; Simonds, 

2006; Simonds & Rothbart; 2004), a widely used parent-report measure of temperament 

spanning ages 7–10. Comprised of 157 items, 17 lower-order scales, and four higher-order 

factors, the TMCQ was developed via a top-down, theory-driven approach. More 

specifically, the TMCQ scales were adapted from temperament dimensions that had been 

studied in both adults and infants via the Children’s Behavior Questionnaire (CBQ; 

Rothbart, Ahadi, Hershey, & Fisher, 2001), the Hampton Individual Differences 

Questionnaire (Baker & Victor, 2001), the Childhood Temperament and Personality 

Questionnaire (CTPQ; Victor, Rothbart & Baker, 2006), and the Berkeley Puppet Interview 

self-report version of the CBQ (Ablow & Measelle, 1993). In support of its predictive 

validity, temperament assessed via the TMCQ has been related to important outcomes such 

as emerging symptoms of psychopathology, information processing biases, and emotion 

regulation (e.g., Herzhoff & Tackett, 2012; Herzhoff, Tackett, & Martel, 2013; Kotelnikova, 

Mackrell, Jordan, & Hayden, 2015; Noguera, Alvarez, Carmona, & Parra, 2015; Simonds, 

Kieras, Rueda, & Rothbart, 2007). Further, the study of cultural differences in child 

temperament is facilitated by the fact that this measure has been translated into numerous 

languages (e.g., Dutch, Spanish, Italian, Portuguese, Polish, Romanian, and Taiwanese).

However, despite its popularity, the literature on the validation and psychometric properties 

of the TMCQ is extremely sparse. To our knowledge, such information is limited to a poster 

presentation by Simonds and Rothbart (2004) and an unpublished dissertation by Simonds 

(2006). In the poster presentation, Simonds and Rothbart (2004) reported results of a higher-

order exploratory factor analysis (EFA) performed on a computerized child self-report 

version of the TMCQ in 30 7-year-olds, 30 8-year-olds, 44 9-year-olds, and 89 10-year-olds 

(total N = 193); structural results were described as inconclusive by the authors. However, a 

four-factor solution consisting of Extraversion/Surgency, Negative Affectivity (NA), 

Effortful Control (EC), and Sociability/Affiliation obtained in this sample was subsequently 

described by Simonds (2006) in her unpublished dissertation. Simonds (2006) examined the 
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psychometric properties of this earlier version of the TMCQ (both self-report and parent-

report) in 147 children of unknown age, noting that TMCQ scales with α levels below .60 

were revised, and these improved scales included in the current version of the TMCQ. This 

research appears to constitute the sole psychometric work on the TMCQ.

Aside from the lack of more extensive work documenting the descriptive and internal 

consistency statistics for the scales of the most recent version of the measure, there are other 

outstanding questions regarding the TMCQ. First, it is a rather lengthy measure consisting of 

157 items, taking approximately 30 minutes to complete (Simonds, 2006). In noting its 

length, it bears mentioning that the TMCQ shows a substantial overlap with its predecessor, 

the CBQ (Rothbart et al., 2001), a widely used parent-report measure of temperament in 

preschoolers. Indeed, approximately a third of the TMCQ items were taken verbatim from 

the CBQ, and 13 of the 17 TMCQ scales show conceptual overlap with the CBQ. While this 

overlap facilitates the examination of continuity of temperament from early to middle 

childhood, the quality of the CBQ items appears mixed. Specifically, it was recently reported 

that more than half of the CBQ items did not load strongly onto a lower-order scale, and 

more than half of the lower-order scales did not replicate using item-level factor analysis in a 

very large sample of preschoolers (Kotelnikova, Olino, Klein, Kryski, & Hayden, 2016). 

These results indicate that more than half of the CBQ items do not tap the constructs that 

they purport to tap; given that many of the CBQ items are also in the TMCQ, it is important 

to address their functioning in this measure.

It is also unclear how well the higher-order structure of the TMCQ maps onto the four-factor 

model proposed by Simonds and Rothbart (2004), given the small sample of participants 

used for the previously reported EFA (Simonds & Rothbart, 2004) and the inconclusive 

results noted by the authors. The TMCQ higher-order Extraversion/Surgency factor consists 

of the following lower-order scales: Activity Level, High Intensity Pleasure, Impulsivity, 

Shyness (reversed), and Assertiveness/Dominance; the higher-order NA factor consists of 

Anger/Frustration, Sadness, Fear, Discomfort, and Falling Reactivity/Soothability 

(reversed), and the higher-order EC factor consists of Attentional Focusing, Inhibitory 

Control, Low Intensity Pleasure, Perceptual Sensitivity, and Activation Control. The fourth 

factor, labeled Sociability/Affiliation, combines Agreeableness and Openness to Experience. 

In the study of the CBQ previously mentioned (Kotelnikova et al., 2016), higher-order factor 

analyses yielded a model that showed only minimal resemblance to that proposed by 

Rothbart and colleagues (2001); in particular, while NA-like and Extraversion/Surgency-like 

factors were found, no clear EC factor was recovered (Kotelnikova et al., 2016). Given the 

item overlap between the TMCQ and CBQ noted earlier, and the lack of extensive factor-

analytic work on the TMCQ, further analyses of its higher-order structure are clearly 

needed.

With these gaps in knowledge in mind, the current study examined the lower- and higher-

order structure of the TMCQ in a large sample of 9-year-olds. Our goals were two-fold: first, 

we aimed to identify any items that might be functioning poorly, and we also planned to 

compare the structures we obtained using more of a bottom-up approach to those obtained 

by Simonds and Rothbart (2004). Thus, we first conducted an item-level EFA to derive 

lower-order factors, dropping poorly functioning items (i.e., those with loadings < .40). An 
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item-level EFA of the TMCQ provides empirically grounded information on the nature of its 

lower-order scales, and aids in the identification of poorly functioning items. Similarly, it 

allows a comparison between the 17 lower-order scales derived based on theory versus the 

lower-order structure developed via a bottom-up approach. We then conducted a higher-

order EFA on these lower-order scales in order to examine the higher-order structure of the 

TMCQ, posited to comprise four factors in the small extant body of work on the TMCQ.

Method

Participants

Data from this study were collected as part of larger longitudinal studies conducted at two 

sites: London, ON, Canada (hereafter referred to as the ON sample; N = 167) and Long 

Island, New York, USA (referred to as the NY sample; N = 487). The TMCQ was designed 

to assess temperament traits in middle childhood, spanning ages 7 through 10. Our 

participants ranged in age from 8.33 to 10.92 in the NY sample (160 8-year-olds, 304 9-

year-olds, and 23 10-year-olds) and from 8.89 to 10.90 in the ON sample (1 8-year-old, 143 

9-year-olds, and 23 10-year-olds). Overall, although the age range of participants was 

determined by the availability of data (i.e., both sites had TMCQ data), the ages of children 

in our study represent the age range for which this measure was designed, with the exception 

of 7-year-olds.

The ON sample was recruited for a study of children’s emotional and cognitive development 

through a psychology department database of research volunteers, and advertisements 

placed in local newspapers and online. The NY sample was recruited through commercial 

mailing lists for a study of child temperament. In both samples, children with major 

psychological and medical concerns, as determined by trained study personnel during 

recruitment, were ineligible. Children in both samples performed within the normal range on 

the Peabody Picture Vocabulary Test, Fourth Edition (PPVT-IV; Dunn & Dunn, 2007). 

Overall, participant demographic characteristics were similar across the two samples, 

suggesting that combining the two datasets for analyses was reasonable (Table 1). We also 

compared mean TMCQ scale scores between the two samples (see next section; Table 2). To 

further verify the appropriateness of combining the two samples, we conducted specific tests 

of structural invariance, as described later in the paper. Finally, we also conducted tests of 

structural invariance across gender.

Assessment of Temperament

Primary caregivers completed the TMCQ as a measure of their child’s temperament at ages 

9 at both sites. The current form of the TMCQ (3rd version) consists of 157 items rated on a 

5-point Likert scale ranging from 1 (almost always untrue) to 5 (almost always true). Scale 

means and internal consistency statistics are presented in Table 2, and are comparable to 

those reported in the extant literature (Simonds, 2006; Simonds et al., 2007; Simonds & 

Rothbart, 2004). Scale distributions were generally good (see Table 2).
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Between-sample differences

Independent-sample t-tests were conducted to examine mean-level differences in scale 

scores between the two sites, with six TMCQ scales differing significantly (Table 2). 

Primary caregivers in the NY sample tended to rate their children higher on all of the scales 

with significant differences, except for Sadness. However, effect sizes for between-sample 

mean differences on the TMCQ scales were quite small (Table 2), and mean differences on 

scale scores do not influence structural analyses (Goodwin & Leech, 2006). Also, similar 

Ms and SDs to those in our samples have been reported by the TMCQ developers in other 

samples (Simonds, 2006; Simonds et al., 2007).

Proposed Analyses

As a first step, items were subjected to EFAs using Mplus 7 statistical software (Muthen & 

Muthen, 1998–2012); to our knowledge, this important step in scale development has never 

before been conducted with the TMCQ, and permits the examination of the extent to which 

the original scales, constructed based on expert consensus, map onto an empirical approach 

to scale development. Further, the alternative, a confirmatory factor analytic approach is too 

restrictive for a complex measure like the TMCQ. More specifically, the CFA approach of 

fixing many or all cross-loadings of observed indicators to zero may force a researcher to 

specify a model that is more parsimonious than appropriate for the data (Asparouhov & 

Muthen, 2009; Hopwood & Donnellan, 2010). Such models often do not fit the data well, 

requiring extensive model modifications to improve fit. These extensive post-hoc model 

modifications result in a CFA that is more exploratory than confirmatory in nature 

(Asparouhov & Muthen, 2009). For our EFA parameter estimation procedures, we used the 

maximum likelihood robust (MLR) estimator (Muthen & Muthen, 1998–2012) and the 

geomin oblique rotation method recommended by Browne (2001). This rotation was used 

for both higher- and lower-order factor analyses. The Kaiser-Guttman criterion for factor 

retention in an EFA indicates that factors with eigenvalues over 1 should be retained. We 

also performed a parallel analysis (O’Connor, 2000) in which we ran a simulation with 1000 

replications to determine what the eigenvalues would be if there were the same number of 

cases and variables, but the data were random. If the eigenvalue for a factor from our real 

data was lower than expected due to chance (i.e., those produced from the parallel analysis), 

then that factor would not be interpreted as capturing any latent traits present in the data.

The obtained lower-order factors were then computed as averages of their corresponding 

items with loadings of ≥ .401. Next, to examine the higher-order structure of the TMCQ, the 

obtained lower-order factors were subjected to a series of EFAs extracting three to five 

factors. The decision to focus on three- to five- factor models was based on the extant 

literature on personality and temperament structure (Caspi & Shiner, 2006; Costa & 

McCrae, 2008; De Pauw & Mervielde, 2010; Rothbart et al., 2001; Watson & Clark, 1993), 

which suggests that most of the variance in both child and adult temperament/personality is 

accounted for by three-to-five broad factors (Markon, Kruger, & Watson, 2005), as well as 

1Although a cut-off of .30 is sometimes used to designate an acceptable loading in EFAs, use of a more stringent cut-off of .40 is also 
common (Briggs & MacCallum, 2003; Comrey, 1973; Hogarty, Kromrey, Ferron, & Hines, 2004). Notably, similar structures were 
recovered in our sample using less stringent loading cut-offs, i.e., .35 and .32.
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the purported four-factor structure of the TMCQ (Simonds & Rothbart, 2004). We relied on 

indices of model fit conventionally available in confirmatory factor analysis to compare 

higher-order EFA models to one another. We used comparative fit index (CFI) values of 

above .90 and .95 as indices of acceptable and excellent fit (Hu & Bentler, 1999). 

Additionally, we treated root-mean-square of approximation (RMSEA) values that were 

lower than .05 as indicating a close fit, with values up to 0.08 indicating acceptable fit 

(Marsh, Hau, & Wen, 2004). Models with varying numbers of factors were compared using 

the Satorra-Bentler chi-square difference test (Asparouhov & Muthen, 2009). Due to our 

large sample size, we adopted a more stringent test of p < .01 for comparisons between 

models for deciding between different models.

As a final step, we followed a step-wise procedure outlined by Little (2013) to ascertain 

structural invariance of the higher order solution across the two samples. We tested for weak, 

strong, and strict invariance across the two samples (ON and NY). Tests of weak factorial 

invariance involve setting each corresponding loading in the two samples to be equal; 

however, variances, intercepts, and residuals are allowed to vary. Testing strong invariance 

involves imposing equality constraints on each observed intercept across samples, and tests 

of strict invariance impose equality constraints on residuals across samples (Little, 2013). 

Higher levels of factorial invariance are acceptable if the change in model fit from a lower to 

higher level of invariance is negligible, i.e., if the change in RMSEA and CFI does not 

exceed .015 (Chen, 2007).

Results

Item-Level Exploratory Factor Analysis

Results of an item-level EFA2 in the combined sample are shown in Table 3. Initially, this 

analysis identified 37 factors with eigenvalues over 1; however, only 14 factors with larger 

eigenvalues than the simulated data sets were extracted based on the results of the parallel 

analysis (O’Connor, 2000). Model fit of the 14-factor EFA solution was deemed good based 

on the RMSEA (.03); however, the CFI (.84) was weak. Of the 157 items analyzed, 59 items 

had primary loadings < .40, and were excluded from subsequent analyses. Items that were 

excluded from further analyses came from the following original TMCQ scales: Activation 

Control (nine items), High Intensity Pleasure (eight items), Discomfort (seven items), 

Fantasy/Openness (five items), Low Intensity Pleasure (five items), Soothability/Falling 

Reactivity (five items), Fear (four items), Affiliation (four items), Inhibitory Control (four 

items), Assertiveness/Dominance (three items), Perceptual Sensitivity (three items), 

Impulsivity (one item), and Sadness (one item). Given that most of the original scales 

consist of ten or fewer items, excluding more than half of the items from these scales 

suggests that these constructs may not be adequately represented (e.g., Discomfort and High 

Intensity Pleasure). Six additional items were excluded as they had high secondary loadings 

2We also conducted a CFA the original 17 TMCQ scales as well as the original higher-order four-factor structure (Surgency, Negative 
Affectivity, Effortful Control, and Sociability/Affiliation; Simonds, 2006). Our results were not supportive of these lower- and higher-
order structures. In particular, a CFA model of the original 17 TMCQ scales did not converge, and a CFA model of the original four 
higher-order factors had a very poor fit (RMSEA = .18; CFI = .58).
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(i.e., ≥.30), and may therefore not differentiate clearly between the lower-order factors on 

which they load.

After these steps, 92 items remained with primary loadings ≥ .40 and no secondary loadings 

≥.30. Of the 14 factors extracted, one factor was excluded from further analyses as it 

consisted of a single item (“Gets angry when s/he makes a mistake”). Thus, 13 factors 

remained for subsequent higher-order EFA analyses (Table 3). Nine of these lower-order 

factors resembled the original TMCQ scales in their content (i.e., Impulsivity, Activity 

Level, Attentional Focusing, Shyness, Sadness, Perceptual Sensitivity, Assertiveness/

Dominance, Affiliation, and Fantasy/Openness). However, Assertiveness/Dominance, 

Sadness, Affiliation, and Fantasy/Openness consisted of only about half of the original 

items. Bivariate associations between the newly derived 13 factors calculated based on the 

average of their respective items and the original 17 TMCQ scales are presented in Table 4. 

Correlations between the nine lower-order factors that were similar to the TMCQ scales and 

these original scales ranged from .77 to .97. The rest of the 13 lower order factors consisted 

of combinations of items from different original TMCQ scales (e.g., Anger and Sadness) or 

were too narrow to be considered temperament traits (e.g., Fear of Needles and Fear of 

Darkness/Burglars).

Higher-Order Exploratory Factor Analysis

The 13 factors identified using the item-level EFA were subjected to a higher-order EFA 

with a geomin rotation, using MLR estimator; as previously noted, based on theory (Caspi & 

Shiner, 2006; De Pauw & Mervielde, 2010; Costa & McCrae, 2008; Rothbart et al., 2001; 

Simonds & Rothbart, 2004; Watson & Clark, 1993), three to five factors were extracted. A 

three-factor model yielded the only acceptable solution (four- and five-factor models did not 

converge) and had an acceptable fit (RMSEA = .06; CFI = .93; see Table 5). The first factor 

of this model combined lower-order factors tapping Impulsivity and Anger/Sadness, the 

second factor of this model was consistent with Negative Affectivity, and the third factor 

from this model combined lower-order factors of Affiliation, Fantasy/Openness, and 

Assertiveness/Dominance, representing a combination of Extraversion/Surgency, 

Agreeableness, and Openness to Experience traits from the five-factor model of adult 

personality (McCrae & Costa, 1997).

We also tested for invariance of temperament structures across the two samples (i.e., ON and 

NY) to determine whether the three-factor solution derived in the joint sample was 

acceptable3. We started by fitting a three-factor model that was equivalent in its 

configuration in both samples; this baseline model had an acceptable fit (RMSEA = .07; CFI 

= .93). Table 6 outlines the results of structural invariance tests (i.e., weak, strong, and strict) 

that were applied sequentially to the three-factor baseline model. Higher levels of factorial 

invariance are acceptable if the change in model fit from a lower to higher level of invariance 

is negligible, i.e., if the change in RMSEA and CFI does not exceed .015 (Chen, 2007). 

3Aside from testing the newly derived three-factor model for invariance of temperament structures across the two samples, we also 
tested this model for invariance across child sex. The three-factor model passed the weak (loadings) invariance test. This model also 
passed the strong (intercepts) partial invariance test. Based on the modification indices, intercept equality constraints had to be relaxed 
for the three lower-order factors: Fantasy/Openness, Affiliation, and Low Attentional Focusing. Following these modifications, the 
model also passed the strict (residuals) invariance test. These analyses are available upon request from the first author.
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Setting each corresponding loading in the two samples to be equal, while allowing variances, 

intercepts, and residuals to vary (test of weak invariance) did not result in a significant 

change in the fit indices (ΔRMSEA = .009 and ΔCFI = .002). Imposing equality constraints 

on each observed intercept across samples (test of strong invariance) also did not yield a 

significant change in both of the fit indices (ΔRMSEA = .010 and ΔCFI = .037). Finally, 

imposing equality constraints on residuals across samples (test of strict invariance) also did 

not result in a significant change in the fit indices (ΔRMSEA = .001 and ΔCFI = .009). 

Overall, these results indicated that imposition of weak, strong, and strict invariance of the 

solutions did not significantly diminish model fit. Thus, the factorial structure of the 

instrument is equivalent across the two samples.

Discussion

We used a bottom-up approach to examining higher- and lower-order structures of a widely 

used measure of temperament in middle childhood, the TMCQ (Simonds, 2006; Simonds & 

Rothbart, 2004). To our knowledge, our item-level and higher-order factor analyses of 

empirically derived lower-order factors of this measure are unique in the literature; this is 

likely due to the difficulty in acquiring a sufficient sample size for item-level analyses of a 

measure as lengthy as the TMCQ. Our findings indicated that a large number of TMCQ 

items (65 items or 42% of the items) did not clearly load onto a lower-order scale. Critically, 

several lower- and higher-order temperament dimensions (e.g., fear, anger, sadness) that are 

prominent in most major temperament models (Caspi & Shiner, 2006; De Pauw, Mervielde, 

& Van Leeuwen, 2009; Rothbart et al., 2001) were poorly represented in the structures 

derived in our sample, as items putatively tapping these constructs failed to load onto scales. 

Also, the higher-order structure of temperament in middle childhood did not bear 

resemblance to the four-factor structure posited by Simonds and Rothbart (2004), nor did it 

resemble other prominent models of child temperament and personality (e.g., Caspi & 

Shiner, 2006; De Pauw et al., 2009; Rothbart et al., 2001).

While the TMCQ is a lengthy measure, our findings indicate that a large number of items 

(65 items out of original 157) did not contribute to lower-order scales, suggesting that the 

TMCQ is longer than necessary and that many of its items are not effective indicators of the 

constructs they purport to tap. These item-level results are not surprising. A previous study 

from our group (Kotelnikova et al., 2016) showed that less than half of the original 195 CBQ 

items loaded onto lower-order scales. The TMCQ was developed via a top-down approach 

as an adaptation of the CBQ for older children, and approximately a third of the TMCQ 

items were taken verbatim from the CBQ. Thirty-one percent of these common items also 

failed to load onto TMCQ lower-order factors.

Item-level EFAs indicated that approximately half of the factors resembled the original 

TMCQ scales (i.e., contained similar items) created by Simonds and Rothbart (2004); these 

were TMCQ Impulsivity, Activity Level, Attentional Focusing, Shyness, Affiliation, 

Perceptual Sensitivity, Fantasy/Openness, Sadness, and Assertiveness/Dominance. Thus, 

item-level analyses yielded only nine scales resembling those generated by the developers of 

the TMCQ based on expert opinion. The remaining lower-order scales derived from EFA 

were comprised of items from multiple original TMCQ scales (e.g., the Anger/Sadness 
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lower-order factor we found was a mix of items from the original Anger and Sadness 

scales), or did not represent constructs broad enough to be deemed temperament traits (e.g., 

fear of dark and burglars, fear of needles, liking stories).

Putatively distinct facets of NA were poorly differentiated in our analyses. In particular, we 

recovered a lower-order factor that was comprised of items from both the original Anger and 

Sadness scales. Difficulty in deriving clear lower-order Anger and Sadness factors may be 

related to the overlapping language used in the items that tap these constructs in the current 

version of the TMCQ. Specifically, most of these items describe children’s affective 

responses (either anger or sadness) to similar events (e.g., item 94 “gets angry when s/he has 

trouble with a task” and item 107 “seems to feel down when unable to accomplish a task”). 

Of the 15 items comprising the empirically derived Anger/Sadness lower-order factor in our 

analyses, only six items refer specifically to anger (items 53, 61, 87, 94, 110, and 146), and 

of these six items, only two (items 110 and 146) do not share similar language with sadness 

items. Should revisions of the TMCQ be pursued, it may be useful to create additional 

anger-specific items that do not overlap in language with items tapping sadness. However, it 

is also possible that children’s anger and sadness are highly co-occurring, which would 

make it difficult for parents to make fineg-rained distinctions between the two emotions. 

Consistent with this possibility, recent behavior genetic studies (e.g., Clifford, Lemery-

Chalfant, & Goldsmith, 2015) have shown that anger and sadness share greater variance in 

terms of genetic and shared environmental influences than anger does with other facets of 

negative affect. Finally, studies of observed temperament in preschoolers (Dyson, Olino, 

Durbin, Goldsmith, & Klein, 2012; Kotelnikova, Kryski, & Hayden, 2015) have also 

provided evidence that anger and sadness cluster together. If so, striving to create scales that 

tap these as distinct constructs may prove challenging.

Another key aspect of NA, child fear, may also be poorly tapped by the TMCQ. Specifically, 

the two fear-like scales that we recovered were too narrow in their scope to be considered 

temperament traits; specifically, the two scales are Fear of Dark and Burglars and Fear of 

Needles/Shyness. Indeed, half of items belonging to the original TMCQ scale tapping fear 

were excluded due to low loadings, suggesting that a revision of the TMCQ should include 

additional fear items that better tap this important aspect of child temperament.

Analyses of lower-order factors also showed that TMCQ EC items failed to comprise the 

various EC facets posited by Simonds and Rothbart (2004; Attentional Focusing, Inhibitory 

Control, Activation Control, Low Intensity Pleasure, and Perceptual Sensitivity). We were 

able to recover only two scales resembling these, Low Attentional Focusing and Perceptual 

Sensitivity. Further, many items tapping EC facets were excluded due to low loadings; 

specifically, ten of the original 15 Activation Control items, four of the eight Inhibitory 

Control items, six of the eight Low Intensity Pleasure items, and three of the ten Perceptual 

Sensitivity items were excluded due to low loadings. The remaining Inhibitory Control items 

loaded on the Impulsivity factor, while Activation Control items loaded primarily with 

Attentional Focusing items, possibly because these Activation Control items (20, 89, and 93) 

refer specifically to homework completion. The remaining Low Intensity Pleasure items 

comprised a three-item factor too narrow to be considered a temperament trait (i.e., Likes 

Stories). Revision of the TMCQ EC items may be needed in order to tap the various lower-
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order facets proposed by Simonds and Rothbart. Another possibility is that the lower-order 

EC dimensions of Simonds and Rothbart’s model do not reflect the multifaceted nature of 

EC. Given that extant literature supports the notion that EC is a multidimensional construct, 

there may be alternative ways of parsing EC that more accurately represent the facets of this 

higher-order construct (e.g., Murray & Kochanska, 2002).

At the higher-order level, we recovered a three-factor structure consisting of Impulsivity/NA, 

NA, and the third factor combining facets of Fantasy/Openness, Assertiveness/Dominance, 

and Affiliation. This structure did not bear close resemblance to the original four-factor 

model proposed by Simonds and Rothbart (2004), comprised of Extraversion/ Surgency, 

NA, EC, and Sociability/Affiliation. Conceptually, major models of personality and 

temperament view NA and EC as distinct concepts (e.g., Buss & Plomin, 1984; Caspi & 

Shiner, 2006; De Pauw et al., 2009; McCrae & Costa, 1997; Rothbart et al., 2001; Tellegen, 

1985; Watson & Clark, 1993). However, in our additional exploratory structural equation 

modeling analyses not reported in full here, constraining loadings of NA-related lower-order 

factors on higher-order Factor 2 and preventing them from loading on Factor 1 to generate a 

cleaner structure resulted in an unacceptably poor fit. The third factor in our model was also 

a mixture of constructs representing lower-order scales tapping Extraversion/Surgency as 

well as “likes stories” (an unusual lower-order scale), Fantasy/Openness, and Perceptual 

Sensitivity. Other information published on the structure of the TMCQ was drawn from 

computerized child self-report (Simonds & Rothbart, 2004) rather than parent report, which 

could contribute to structural differences. Having said that, given that many TMCQ items 

were dropped due to low scale loadings and that our lower-order scales were substantially 

different from those in the original model, it is not surprising that the higher-order structure 

would differ.

The TMCQ may need new items, as numerous theoretically important, distinct constructs 

did not emerge as separable lower-order factors, including all of the NA facets, such as 

Anger/Frustration, Sadness, Fear, Discomfort, and Soothability/Falling Reactivity and some 

of the EC facets, such as Activation Control, Inhibitory Control, and Low Intensity Pleasure. 

Indeed, item-level EFA analyses showed that more than half of the items from each of these 

scales did not differentiate between the concepts they purported to tap. Supplementing the 

better-functioning existing TMCQ items with newer items that tap underrepresented 

constructs could prove useful in revising the TMCQ. An extended item pool could then be 

validated in large samples of children at the item- and higher-order levels using exploratory 

factor analysis and measurement invariance testing to ascertain validity of the scales and 

high-order factors and ensure comparable item functioning for boys and girls. Such 

structural analyses could be followed up by IRT for a more detailed examination of item 

functioning and further refining of the measure.

Our study is the first item-level analysis of a widely used parent-report measure of 

temperament in middle childhood. Compared to the analytic methods used in the original 

scale development (Simonds & Rothbart, 2004), the approach we used is less subject to 

influence by item properties (Goodwin & Leech, 2006). The large sample size is also a 

significant strength. However, our study had several limitations. First, the CFI values in our 

item-level EFA analysis did not reach the recommended value of .90 (Bentler, 1990). 
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However, other fit statistic (i.e., RMSEA) indicated good model fit. Second, despite the 

acceptable fit coefficients of the higher-order model presented in Table 4, there were 

relatively few lower-order factors with high loadings. The main implication of the absence 

of high loading lower-order factors is that the interpretability of the broader factors is 

somewhat limited; we therefore tried to be agnostic in how we describe these factors 

throughout the manuscript. Overall, it cannot be said that the higher-order structures capture 

most of the scales. Also, some of our EFAs included factors with only two items; such 

factors may not be especially stable or replicate in future analyses. Finally, both samples 

were racially/ethnically homogenous and largely middle- and upper-class, which may limit 

the generalizability of our findings to ethnically diverse children.

Rothbart’s family of temperament measures have been extensively used in studies of child 

temperament for decades. Rothbart’s and colleagues’ paper on validating the Children’s 

Behavior Questionnaire has been cited over 900 times (Rothbart et al., 2001). In order to 

facilitate longitudinal research on child temperament, it is extremely important to validate 

measures that represent an extension of the CBQ to older age groups (i.e., the TMCQ). 

These measures have also been translated into numerous other languages, facilitating 

research on child temperament in other countries (e.g., the TMCQ has been translated into 

eight different languages). The TMCQ is presently the least validated of all Rothbart’s 

measures of child temperament and, therefore, it desperately requires more research on its 

psychometric properties and structure. Our study provides important new information on a 

widely used measure of temperament in middle childhood. The results of our study suggest 

that revisions of the TMCQ are needed, which could include eliminating poorly functioning 

items and developing new items to tap important temperamental constructs that may not be 

currently represented well (e.g., NA facets), as well as reconsidering the number of higher-

order factors required to fully represent the domain of temperament in middle childhood. 

These revisions may be of great benefit to researchers in the fields of child development, 

developmental psychopathology, and child temperament.
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Table 1

Sample Descriptive Statistics

Sample: ON NY

N 167 487

M child age (SD) 9.62 (.38) 9.18 (.40)

% boys 43% 54%

M PPVT (SD) 112 (12) 108 (11)

% of caregivers who were mothers 87% 93%

M caregiver age (SD) 33.87 (12.88) 41.22 (5.25)

Ethnicity:

    Caucasian 89% 80%

    African -- 5%

    Asian 3% 3%

    Hispanic/Latino -- 12%

    Other 7% --

    Missing data 1% --

Family income:

    <20,000 6% 2%

    20,001–40,000 7% 5%

    40,001 – 70,000 26% 22%

    70,001–100,000 26% 16%

    >100,000 27% 55%

    Missing data 8%

Note. ON – sample collected in London, ON; NY – sample collected in Long Island, New York, USA.

Assessment. Author manuscript; available in PMC 2017 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kotelnikova et al. Page 16

Ta
b

le
 2

D
es

cr
ip

tiv
e 

St
at

is
tic

s 
fo

r 
th

e 
17

 O
ri

gi
na

l T
M

C
Q

 S
ca

le
s

T
M

C
Q

 S
ca

le
:

O
N

N
Y

d

M
SD

α
Sk

ew
.

K
ur

t.
M

SD
α

Sk
ew

.
K

ur
t.

1.
 A

ct
iv

C
n

3.
42

**
.4

9
.8

0
−

.4
9

1.
00

3.
57

**
.4

9
.7

7
.0

3
−

.1
0

.2
7

2.
 A

ct
iv

ity
3.

86
.6

7
.8

9
−

.0
5

−
1.

10
3.

95
.6

8
.8

9
−

.6
0

−
.0

8
.1

3

3.
 A

ff
ili

at
io

n
4.

20
.4

5
.7

7
−

.5
9

.0
8

4.
19

.4
9

.7
8

−
.5

7
−

.0
9

.0
1

4.
 A

ng
er

2.
79

.6
3

.7
9

.2
6

.8
4

2.
76

.7
6

.8
5

.1
5

−
.3

3
.0

4

5.
 A

ss
er

tiv
.

3.
53

.4
8

.7
4

.4
5

.2
9

3.
59

.5
2

.7
2

.1
3

−
.0

6
.1

2

6.
 A

ttn
Fo

cu
s

3.
41

*
.8

3
.9

2
−

.3
5

.0
5

3.
58

*
.9

1
.9

2
−

.5
6

−
.2

0
.1

7

7.
 D

is
co

m
fo

rt
2.

30
.6

0
.7

6
.4

4
−

.3
0

2.
38

.6
1

.7
1

.3
1

.0
2

.0
1

8.
 F

an
ta

sy
4.

07
.5

3
.8

0
−

.6
1

−
.1

0
4.

08
.5

3
.7

5
−

.5
3

.0
5

.0
1

9.
 F

ea
r

2.
32

*
.6

7
.7

5
.5

1
−

.2
6

2.
47

*
.6

7
.7

5
.4

3
.0

8
.1

9

10
. H

ig
hP

L
3.

41
.6

0
.8

2
−

.0
6

−
.5

0
3.

40
.5

8
.7

7
−

.0
9

−
.4

0
.0

2

11
. I

m
pu

ls
iv

ity
2.

67
.6

7
.9

0
.1

8
−

.0
1

2.
61

.7
1

.9
0

.5
5

.2
9

.0
7

12
. I

nh
ib

C
n

3.
44

.5
6

.7
3

−
.3

0
−

.1
2

3.
45

.6
1

.7
3

−
.3

2
.0

8
.0

1

13
. L

ow
PL

3.
66

.5
0

.6
7

−
.3

4
.1

5
3.

64
.5

7
.6

8
−

.2
5

−
.0

9
.0

4

14
. P

er
Se

n
3.

31
.6

1
.8

2
−

.5
7

.5
8

3.
36

.5
8

.7
8

−
.0

8
.0

6
.0

8

15
. S

ad
ne

ss
2.

50
**

.5
3

.7
7

.4
1

−
.1

5
2.

32
**

.5
5

.8
1

.5
8

.6
7

.3
0

16
. S

hy
ne

ss
2.

57
**

.7
7

.8
3

.1
4

−
.6

0
2.

29
**

.8
3

.8
4

.5
6

.0
3

.3
0

17
. S

oo
th

.
3.

66
**

.5
9

.7
6

−
.4

5
−

.3
2

3.
89

**
.6

5
.8

3
−

.6
5

.3
9

.3
2

N
ot

e.
 T

he
 ta

bl
e 

de
pi

ct
s 

be
tw

ee
n 

sa
m

pl
e 

co
m

pa
ri

so
ns

 o
f 

th
e 

T
M

C
Q

 s
ca

le
 m

ea
ns

;

**
p<

.0
1;

* p<
.0

5;
 d

 =
 .3

0 
is

 a
 s

m
al

l, 
an

d 
d 

=
 .5

0 
is

 a
 m

ed
iu

m
 e

ff
ec

t (
C

oh
en

, 1
98

8)
; A

ct
iv

C
n 

=
 A

ct
iv

at
io

n 
C

on
tr

ol
; A

ct
iv

ity
 =

 A
ct

iv
ity

 L
ev

el
; A

ng
er

 =
 A

ng
er

/F
ru

st
ra

tio
n;

 A
ss

er
tiv

. =
 A

ss
er

tiv
en

es
s/

D
om

in
an

ce
; 

A
ttn

Fo
cu

s 
=

 A
tte

nt
io

na
l F

oc
us

in
g;

 F
an

ta
sy

 =
 F

an
ta

sy
/O

pe
nn

es
s;

 H
ig

hP
L

 =
 H

ig
h 

In
te

ns
ity

 P
le

as
ur

e;
 I

nh
ib

C
n 

=
 I

nh
ib

ito
ry

 C
on

tr
ol

; L
ow

PL
 =

 L
ow

 I
nt

en
si

ty
 P

le
as

ur
e;

 P
er

Se
n 

=
 P

er
ce

pt
ua

l S
en

si
tiv

ity
; S

oo
th

 
=

 S
oo

th
ab

ili
ty

/F
al

lin
g 

R
ea

ct
iv

ity

Assessment. Author manuscript; available in PMC 2017 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kotelnikova et al. Page 17

Ta
b

le
 3

E
xp

lo
ra

to
ry

 F
ac

to
r 

A
na

ly
si

s 
of

 th
e 

T
M

C
Q

 I
te

m
s

It
em

#
Sc

al
e

It
em

 D
es

cr
ip

ti
on

Im
pu

ls
iv

it
y

A
ct

iv
it

y
L

ow
A

tt
nF

oc
us

A
ng

/S
ad

16
Im

pu
ls

iv
ity

Sa
ys

Fi
rs

tT
hi

ng
0.

76

25
Im

pu
ls

iv
ity

Sa
ys

Fi
rs

tT
hi

ng
to

M
in

d
0.

75

13
0

Im
pu

ls
iv

ity
R

us
he

sI
nt

oA
ct

iv
ity

0.
74

14
Im

pu
ls

iv
ity

To
uc

hW
ith

ou
tP

er
m

is
si

on
0.

61

83
A

ttn
Fo

cu
s

R
us

he
sN

ew
T

hi
ng

s
0.

52

10
8

Im
pu

ls
iv

ity
T

ro
ub

le
B

ec
au

se
N

oT
hi

nk
in

g
0.

51

22
Im

pu
ls

iv
ity

In
te

rr
up

ts
0.

49

12
4

Im
pu

ls
iv

ity
G

ra
bs

0.
46

14
3

In
hi

bC
n

H
ar

dS
lo

w
in

gD
ow

nT
oW

al
k

0.
46

12
8

Im
pu

ls
iv

ity
D

ec
id

es
Q

ui
ck

ly
Pu

rs
ue

s
0.

45

74
Im

pu
ls

iv
ity

M
ak

es
U

pM
in

dS
ud

de
nl

y
0.

44

79
In

hi
bC

n
H

ar
dT

im
eW

ai
tin

gT
al

kW
he

nE
xc

ite
d

0.
43

72
Im

pu
ls

iv
ity

C
al

ls
O

ut
A

ns
w

er
sE

ar
ly

0.
43

96
H

ig
hP

L
L

ik
es

R
ec

kl
es

sP
la

y
0.

32

42
Im

pu
ls

iv
ity

St
op

sA
nd

T
hi

nk
s

−
0.

70

40
In

hi
bC

n
St

op
Fr

om
To

oQ
ui

ck
−

0.
46

13
5

In
hi

bC
n

Pl
an

C
ar

ef
ul

ly
−

0.
43

37
A

ct
iv

ity
L

ik
es

Ph
ys

ic
al

A
ct

iv
ity

0.
77

2
A

ct
iv

ity
Ph

ys
ic

al
ly

A
ct

iv
e

0.
76

10
2

A
ct

iv
ity

L
ik

es
A

ct
iv

eG
am

es
0.

75

23
A

ct
iv

ity
Sp

or
tO

ve
rT

V
0.

73

43
A

ct
iv

ity
L

ik
es

R
un

ni
ng

0.
72

12
7

A
ct

iv
ity

L
ik

es
R

un
O

ut
si

de
0.

72

21
A

ct
iv

ity
Pr

ef
er

sO
ut

do
or

Pl
ay

0.
65

66
A

ct
iv

ity
E

ne
rg

et
ic

0.
63

46
A

ct
iv

C
n

M
ak

eS
el

fR
un

Fa
st

W
he

nT
ir

ed
0.

54

11
5

H
ig

hP
L

E
nj

oy
sC

ha
se

0.
50

3
H

ig
hP

L
H

ig
hS

lid
es

0.
46

Assessment. Author manuscript; available in PMC 2017 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kotelnikova et al. Page 18

It
em

#
Sc

al
e

It
em

 D
es

cr
ip

ti
on

Im
pu

ls
iv

it
y

A
ct

iv
it

y
L

ow
A

tt
nF

oc
us

A
ng

/S
ad

14
9

A
ttn

Fo
cu

s
D

is
tr

ac
te

dI
nC

la
ss

0.
80

80
A

ttn
Fo

cu
s

H
ar

dT
im

eP
ay

in
gA

tte
nt

io
n

0.
79

12
0

A
ttn

Fo
cu

s
To

ld
To

Pa
yA

tte
nt

io
n

0.
76

82
Im

pu
ls

iv
ity

Te
ac

he
rs

Te
lls

Pa
yA

tte
nt

io
n

0.
76

78
A

ttn
Fo

cu
s

H
ar

dT
im

eC
on

ce
nt

ra
tin

gA
ct

iv
ity

0.
75

17
A

ttn
Fo

cu
s

L
oo

ks
A

ro
un

dH
om

ew
or

k
0.

66

7
A

ttn
Fo

cu
s

E
as

ily
D

is
tr

ac
te

dS
to

ry
0.

59

89
A

ct
iv

C
n

D
if

fi
cu

ltB
or

in
gA

ss
ig

nm
en

t
0.

58

93
A

ct
iv

C
n

Fu
nA

ct
iv

ity
In

st
ea

dO
fH

om
ew

or
k

0.
50

20
A

ct
iv

C
n

M
ak

es
Se

lf
D

oH
om

ew
or

k
−

0.
43

94
A

ng
er

A
ng

ry
W

he
nT

as
kD

if
fi

cu
lt

0.
66

87
A

ng
er

A
ng

ry
W

he
nC

an
no

tF
in

dS
m

th
0.

64

11
0

A
ng

er
Te

m
pe

rT
an

tr
um

s
0.

62

10
5

So
ot

h
U

ps
et

W
he

nA
ng

ry
Fo

rF
iv

eM
in

s
0.

59

53
A

ng
er

A
ng

ry
W

he
nT

oy
Ta

ke
n

0.
54

24
Sa

dn
es

s
Sa

dB
ro

ke
nP

la
ns

0.
49

10
0

Sa
dn

es
s

Fe
el

in
gs

E
as

ily
H

ur
t

0.
48

15
4

D
is

co
m

fo
rt

C
ri

es
W

he
nL

itt
le

H
ur

t
0.

48

61
A

ng
er

A
ng

ry
W

he
nA

sk
ed

To
St

op
Pl

ay
E

ar
ly

0.
47

31
Sa

dn
es

s
Sa

dW
he

nT
ol

dT
oD

oS
om

et
hi

ng
0.

46

10
7

Sa
dn

es
s

Fe
el

D
ow

nW
he

nN
ot

A
cc

om
pi

sh
Ta

sk
0.

46

64
So

ot
h

C
ri

es
M

or
eT

ha
nC

ou
pl

eM
in

s
0.

46

19
So

ot
h

D
if

fi
cu

ltT
oS

oo
th

e
0.

45

14
6

A
ng

er
M

ad
W

he
nP

ro
vo

ke
d

0.
43

35
Sa

dn
es

s
C

ri
es

To
yB

ro
ke

n
0.

41

It
em

#
Sc

al
e

It
em

 D
es

cr
ip

ti
on

F
ea

rN
ee

dl
es

/S
hy

Sh
yn

es
s

A
ff

ili
at

io
n

L
ik

es
St

or
ie

s
P

er
Se

n
Sa

dn
es

s
F

an
ta

sy
F

ea
r

A
ss

er
ti

v

30
D

is
co

m
fo

rt
C

ri
es

In
je

ct
io

n
0.

93

63
Fe

ar
Sc

ar
ed

In
je

ct
io

ns
D

r
0.

82

55
Sh

yn
es

s
Sh

yN
ew

Pe
op

le
0.

81

11
8

Sh
yn

es
s

Sh
y

0.
75

47
Sh

yn
es

s
Se

lf
C

on
sc

io
us

A
ro

un
dP

eo
pl

e
0.

54

Assessment. Author manuscript; available in PMC 2017 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kotelnikova et al. Page 19

It
em

#
Sc

al
e

It
em

 D
es

cr
ip

ti
on

F
ea

rN
ee

dl
es

/S
hy

Sh
yn

es
s

A
ff

ili
at

io
n

L
ik

es
St

or
ie

s
P

er
Se

n
Sa

dn
es

s
F

an
ta

sy
F

ea
r

A
ss

er
ti

v

28
A

ct
iv

C
n

H
ar

dS
pe

ak
in

gW
he

nS
ca

re
d

0.
42

84
A

ss
er

tiv
Fi

rs
tS

pe
ak

U
p

−
0.

53

59
Sh

yn
es

s
Sa

yS
om

et
hi

ng
St

ra
ng

er
s

−
0.

63

33
A

ff
ili

at
io

n
G

oo
dF

ri
en

dE
ve

ry
D

ay
0.

56

14
8

A
ff

ili
at

io
n

L
ik

es
Fe

el
in

gC
lo

se
0.

55

15
6

A
ff

ili
at

io
n

L
ik

es
B

ei
ng

W
ith

O
th

er
s

0.
55

10
6

A
ff

ili
at

io
n

Fr
ie

nd
sV

er
yI

m
po

rt
an

t
0.

52

18
A

ff
ili

at
io

n
Fr

ie
nd

sW
ith

M
an

y
0.

46

12
9

A
ff

ili
at

io
n

C
on

fi
de

s
0.

44

73
L

ow
PL

E
nj

oy
sL

oo
ki

ng
B

oo
ks

0.
79

86
L

ow
PL

L
ik

es
Q

ui
et

R
ea

di
ng

0.
78

54
Fa

nt
as

y
L

ik
es

M
ak

eB
el

ie
ve

St
or

ie
s

0.
63

10
9

Pe
rS

en
N

ot
ic

es
Sm

al
lE

nv
ir

on
m

en
tC

ha
ng

es
0.

61

12
3

Pe
rS

en
Fe

el
Sm

oo
th

R
ou

gh
0.

58

11
1

Pe
rS

en
N

ot
ic

es
T

hi
ng

sO
th

er
sD

oN
ot

0.
53

77
Pe

rS
en

To
uc

he
sS

of
tM

at
er

ia
l

0.
51

11
4

Pe
rS

en
N

ot
ic

es
Sm

al
lS

pe
ck

sD
ir

t
0.

47

15
0

Pe
rS

en
N

ot
ic

es
N

ew
C

lo
th

in
g

0.
43

44
Pe

rS
en

N
ot

ic
es

B
ir

dS
ou

nd
s

0.
41

69
D

is
co

m
fo

rt
B

ot
he

re
dL

ou
dS

cr
at

ch
yS

ou
nd

s
0.

40

13
3

Sa
dn

es
s

Fr
eq

ue
nt

ly
Sa

d
0.

64

14
4

Sa
dn

es
s

Sa
dW

he
nO

th
er

sH
ap

py
0.

61

97
Sa

dn
es

s
To

ld
B

yO
th

er
sT

ha
tS

ad
0.

58

27
Sa

dn
es

s
D

ow
nc

as
tN

oR
ea

so
n

0.
51

71
Fa

nt
as

y
E

nj
oy

sD
ra

w
in

gP
ic

tu
re

s
0.

57

15
1

Fa
nt

as
y

L
ik

es
M

ak
in

gT
hi

ng
s

0.
55

10
4

Fa
nt

as
y

B
ig

Im
ag

in
at

io
n

0.
45

75
Pe

ar
A

fr
ai

dB
ur

gl
ar

s
0.

58

14
0

Fe
ar

A
fr

ai
dD

ar
k

0.
58

15
3

Fe
ar

Fr
ig

ht
en

ed
N

ig
ht

m
ar

es
0.

55

15
5

A
ss

er
tiv

E
nj

oy
sW

in
ni

ng
A

rg
um

en
t

0.
60

12
2

A
ss

er
tiv

U
su

al
ly

W
in

sA
rg

um
en

t
0.

58

Assessment. Author manuscript; available in PMC 2017 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kotelnikova et al. Page 20

It
em

#
Sc

al
e

It
em

 D
es

cr
ip

ti
on

F
ea

rN
ee

dl
es

/S
hy

Sh
yn

es
s

A
ff

ili
at

io
n

L
ik

es
St

or
ie

s
P

er
Se

n
Sa

dn
es

s
F

an
ta

sy
F

ea
r

A
ss

er
ti

v

13
1

A
ss

er
tiv

L
ik

es
B

ei
ng

In
C

ha
rg

e
0.

53

98
A

ss
er

tiv
C

ho
os

es
G

am
es

W
ith

O
th

er
s

0.
51

N
ot

e.
 L

oa
di

ng
s 

le
ss

 th
an

 |.
40

| a
re

 n
ot

 in
cl

ud
ed

; o
ne

 lo
w

er
-o

rd
er

 f
ac

to
r 

ha
d 

a 
si

ng
le

 it
em

 lo
ad

in
g 

on
 it

, i
.e

., 
“G

et
s 

an
gr

y 
w

he
n 

s/
he

 m
ak

es
 a

 m
is

ta
ke

” 
w

hi
ch

 a
ls

o 
lo

ad
ed

 s
ig

ni
fi

ca
nt

ly
 o

n 
an

ot
he

r 
fa

ct
or

; a
s 

a 
re

su
lt,

 th
is

 s
ca

le
 w

as
 e

xc
lu

de
d 

fr
om

 h
ig

he
r-

or
de

r 
ex

pl
or

at
or

y 
fa

ct
or

 a
na

ly
si

s 
re

su
lts

 in
 a

 to
ta

l o
f 

13
 lo

w
er

-o
rd

er
 f

ac
to

rs
 e

xt
ra

ct
ed

; A
ct

iv
C

n 
=

 A
ct

iv
at

io
n 

C
on

tr
ol

; A
ct

iv
ity

 =
 A

ct
iv

ity
 L

ev
el

; A
ng

er
 =

 A
ng

er
/

Fr
us

tr
at

io
n;

 A
ss

er
tiv

. =
 A

ss
er

tiv
en

es
s/

D
om

in
an

ce
; A

ttn
Fo

cu
s 

=
 A

tte
nt

io
na

l F
oc

us
in

g;
 F

an
ta

sy
 =

 F
an

ta
sy

/O
pe

nn
es

s;
 H

ig
hP

L
 =

 H
ig

h 
In

te
ns

ity
 P

le
as

ur
e;

 I
nh

ib
C

n 
=

 I
nh

ib
ito

ry
 C

on
tr

ol
; L

ow
PL

 =
 L

ow
 I

nt
en

si
ty

 
Pl

ea
su

re
; P

er
Se

n 
=

 P
er

ce
pt

ua
l S

en
si

tiv
ity

; S
oo

th
 =

 S
oo

th
ab

ili
ty

/F
al

lin
g 

R
ea

ct
iv

ity
; A

ng
/S

ad
 =

 A
ng

er
/S

ad
ne

ss
; F

ea
rN

ee
dl

es
/S

hy
 =

 F
ea

r 
of

 N
ee

dl
es

/S
hy

ne
ss

Assessment. Author manuscript; available in PMC 2017 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kotelnikova et al. Page 21

Ta
b

le
 4

B
iv

ar
ia

te
 A

ss
oc

ia
tio

ns
 b

et
w

ee
n 

th
e 

17
 O

ri
gi

na
l T

M
C

Q
 s

ca
le

s 
an

d 
th

e 
13

 N
ew

 L
ow

er
-O

rd
er

 F
ac

to
rs

17 O
ri

gi
na

l
13

 N
ew

 L
ow

er
-O

rd
er

 F
ac

to
rs

T
M

C
Q

sc
al

es
Im

p
A

ct
iv

L
ow

A
tt

n
F

oc

A
ng

/
Sa

d
F

ea
r

N
ee

dl
es

/
Sh

y

Sh
y

A
ff

il
L

ik
es

St
or

ie
s

P
er

Se
n

Sa
d

F
an

t
F

ea
r

A
ss

er
t

M
SD

A
ct

iv
C

n
−

.4
9*

*
.3

7*
*

−
.6

5*
*

−
.5

3*
*

−
.1

6*
−

.3
9*

*
.2

5*
*

.2
4*

*
.0

4
−

.4
2*

*
.1

9*
*

−
.2

4*
*

.0
3

3.
53

.5
0

A
ct

iv
.1

2*
*

.9
6*

*
−

.0
2

−
.1

4*
*

−
.1

2*
*

−
.1

8*
*

.3
1*

*
−

.0
4

.1
1*

*
−

.2
1*

*
.0

7
−

.0
8

.1
0*

3.
93

.6
8

A
ff

il
−

.0
5

.3
1*

*
−

.1
5*

*
−

.1
4*

*
−

.0
1

−
.3

2*
*

.9
2*

*
.2

3*
*

.2
1*

*
−

.2
4*

*
.3

3*
*

−
.0

2
.2

0
4.

19
.4

8

A
ng

er
.5

2*
*

−
.1

1*
*

.4
2*

*
.8

9*
*

.1
4*

*
.2

2*
*

−
.0

2
−

.1
5*

*
.1

4*
*

.4
6*

*
−

.0
5

.2
6*

*
.2

7*
*

2.
77

.7
3

A
ss

er
t

.2
2*

*
.2

4*
*

−
.0

6
.0

6
−

.0
2

−
.4

0*
*

.3
9*

*
.1

7*
*

.1
5*

*
−

.0
6

.1
8*

*
−

.0
5

.8
8*

*
3.

58
.5

1

A
ttn

Fo
c

−
.7

5*
*

.0
7

−
.9

7*
*

.4
1*

*
−

.0
5

−
.0

5
.0

3
.3

5*
*

−
.0

1
−

.3
5*

*
.1

1*
*

−
.2

0*
*

−
.0

8*
3.

54
.8

9

D
is

co
m

f
.2

7*
*

−
.2

6*
*

.2
7*

*
.6

2*
*

.5
1*

*
.2

4*
*

−
.0

1
−

.0
4

.3
4*

*
.4

6*
*

.0
5

.4
5*

*
.1

0*
*

2.
38

.6
0

Fa
nt

−
.0

7
.1

3*
*

−
.1

8*
*

−
.0

1
.0

9*
−

.0
6

.3
4*

*
.5

2*
*

.3
0*

*
−

.1
0*

*
.8

3*
*

−
.0

1
.2

1*
*

4.
08

.5
3

Fe
ar

.1
7*

*
−

.2
1*

*
.2

0*
*

.4
1*

*
.5

2*
*

.2
8*

*
−

.0
7

−
.0

5
.2

3*
*

.3
3*

*
.0

4
.8

2*
*

.0
1

2.
43

.6
8

H
ig

hP
L

.3
4*

*
.6

1*
*

.1
4*

*
.0

2
−

.1
3*

*
−

.2
7*

*
.2

6*
*

−
.0

1
.1

2*
*

−
.0

6
.0

9
−

.1
8*

*
.3

1*
*

3.
40

.5
8

Im
p

.9
8*

*
.0

2
.7

1*
*

.5
0*

*
.0

4
−

.0
4

.0
6

−
.2

1*
*

.1
0*

*
.3

2*
*

−
.0

6
.2

0*
*

.2
8*

*
2.

62
.6

9

In
hi

bC
n

−
.8

2*
*

.1
0*

−
.6

6*
*

−
.3

8*
*

−
.0

1
.0

1
.0

6
.2

9*
*

.0
4

−
.2

8*
*

.1
8*

*
−

.1
6*

*
−

.1
4*

*
3.

44
.6

0

L
ow

PL
−

.1
4*

*
.1

3*
*

−
.2

9*
*

−
.0

5
.0

7
−

.0
5

.2
8*

*
.7

3*
*

.3
9*

*
−

.0
9*

.3
8*

*
−

.0
6

.1
6*

*
3.

64
.5

5

Pe
rS

en
−

.0
1

.2
2*

*
−

.1
5*

*
.0

9*
.0

3
.0

2
.2

5*
*

.1
8*

*
.9

2*
*

.0
5

.3
0*

*
.0

7
.1

1
3.

35
.5

9

Sa
d

.3
6*

*
−

.2
0*

*
.3

6*
*

.8
5*

*
.2

3*
*

.4
0*

*
.0

3
−

.1
0*

.2
7*

*
.7

7*
*

−
.0

1
.3

6*
*

.1
1*

2.
36

.5
5

Sh
y

−
.0

1
−

.1
7*

*
.0

8*
.3

5*
*

.1
3*

*
.9

5*
*

−
.2

3*
*

−
.0

3
.1

3*
*

.3
9*

*
−

.0
1

.2
2*

*
−

.1
1*

*
2.

36
.8

2

So
ot

h
−

.4
5*

*
.2

1*
*

−
.4

5*
*

.7
9*

*
−

.1
9*

*
−

.3
5*

*
.1

0*
.1

5*
*

−
.1

8*
*

−
.6

2*
*

.1
0*

*
−

.3
8*

*
−

.0
8*

3.
83

.6
4

M
2.

56
3.

98
2.

51
2.

71
2.

90
2.

50
3.

98
4.

06
3.

05
1.

57
4.

28
2.

38
3.

35

SD
.6

8
.6

6
.8

6
.6

4
1.

24
.7

9
.6

0
.8

3
.6

4
.6

1
.6

9
.9

5
.6

4

N
ot

e.

**
p<

.0
1;

Assessment. Author manuscript; available in PMC 2017 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kotelnikova et al. Page 22
* p<

.0
5;

 A
ct

iv
C

n 
=

 A
ct

iv
at

io
n 

C
on

tr
ol

; A
ct

iv
 =

 A
ct

iv
ity

 L
ev

el
; A

ng
er

 =
 A

ng
er

/F
ru

st
ra

tio
n;

 A
ss

er
t =

 A
ss

er
tiv

en
es

s/
D

om
in

an
ce

; A
ttn

Fo
c=

 A
tte

nt
io

na
l F

oc
us

in
g;

 F
an

t =
 F

an
ta

sy
/O

pe
nn

es
s;

 H
ig

hP
L

 =
 H

ig
h 

In
te

ns
ity

 P
le

as
ur

e;
 I

nh
ib

C
n 

=
 I

nh
ib

ito
ry

 C
on

tr
ol

; L
ow

PL
 =

 L
ow

 I
nt

en
si

ty
 P

le
as

ur
e;

 P
er

Se
n 

=
 P

er
ce

pt
ua

l S
en

si
tiv

ity
; S

oo
th

 =
 S

oo
th

ab
ili

ty
/F

al
lin

g 
R

ea
ct

iv
ity

; A
ng

/S
ad

 =
 A

ng
er

/S
ad

ne
ss

; F
ea

rN
ee

dl
es

/S
hy

 =
 

Fe
ar

 o
f 

N
ee

dl
es

/S
hy

ne
ss

; S
hy

=
Sh

yn
es

s;
 A

ff
il=

A
ff

ili
at

io
n;

 S
ad

=
Sa

dn
es

s;
 I

m
p=

Im
pu

ls
iv

ity
; D

is
co

m
f=

D
is

co
m

fo
rt

Assessment. Author manuscript; available in PMC 2017 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kotelnikova et al. Page 23

Table 5

Higher-Order Exploratory Factor Analyses of the TMCQ Lower-Order Scales

Lower-Order Factors Factor 1 Factor 2 Factor 3

Impulsivity 0.94 −0.08 0.00

Activity −0.01 −0.32 0.31

Low Attentional Focus 0.80 0.02 −0.28

Anger/Sadness 0.49 0.58 0.03

Fear of Needles/Shyness 0.01 0.32 0.08

Shyness −0.04 0.56 −0.24

Affiliation 0.00 −0.13 0.57

Likes Stories −0.34 0.04 0.43

Perceptual Sensitivity 0.01 0.27 0.39

Sadness 0.35 0.56 −0.12

Fantasy/Openness −0.17 0.05 0.48

Fear 0.19 0.39 0.00

Assertiveness/Dominance 0.23 −0.04 0.42

Note. Primary loadings ≥40 are bolded; loadings ≥30 are bolded and italicized; Factor 1 correlated with Factors 2, 3, at .13 and .17 respectively; 
Factor 2 correlated with Factor 3 at .01.
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