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Abstract 

The most popular instrument used to measure emotional regulation is the Emotion Regulation 

Questionnaire (ERQ), allowing researchers to study intergroup differences in emotional regulation 

across many different cultures. However, to make multi-group comparisons, factors within the 

measurement instrument must be invariant across groups. This invariance is necessary to ensure 

that any significant differences found between groups are due to group affiliation and not due to 

measurement errors in the instrument’s factors. The study examined measurement invariance of 

the ERQ by gender using an Ecuadorian sample, where very few studies have previously 

investigated this issue. The sample included 815 college students. A confirmatory factor analysis 

indicated that the bi-factor model presented the best fit. The ERQ was invariant by gender at the 

strict level according to multi-group confirmatory factor analysis. The ERQ also presented good 

reliability scores for both men and women with no significant differences between genders. These 

results confirm that the ERQ is a reliable instrument and that it can detect differences in the use of 
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emotional regulation strategies between men and women without risking errors caused by 

measurement variance. 

 

Keywords: emotional regulation; ERQ; measurement equivalence; measurement invariance; Latin 

America. 
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People’s response to emotions can have significant consequences on their physical and mental 

well-being (Eisenberg, 2000). While not all aspects of the emotional experience can be controlled, 

certain strategies can be used to effectively regulate emotions (Gross, 2007). Emotional regulation 

is characterised as the ability to manage emotional reactions through the process of interaction 

with the environment, minimising any subsequent negative impact (Cole et al., 1994). Emotional 

regulation strategies can operate consciously or automatically (Gross, 2007), and are adaptive 

across different contexts. To this end, emotional regulation strategies can have profound 

implications for mental health and emotional well-being (Gresham & Gullone, 2012; Gross, 2015). 

Although there are different types of strategies for regulating emotions, from which extensive 

classifications are derived (Pérez & Bello, 2017), the model by Gross and John (2003) has stood 

as one of the most influential. In this model, the two main strategies are reassessing the event 

early in the development of the emotional experience (cognitive reappraisal) and modulating the 

expression of emotion once it has already been elicited (emotional suppression; Gross, 1999). 

Based on this model, the Emotion Regulation Questionnaire (ERQ; Gross & John, 2003) was 

developed. The ERQ consists of 10 items that form an oblique (i.e., correlated) two-factor 

structural model. 
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The questionnaire has been widely used in research from various countries and has been 

translated from its original version in English into other languages, such as Spanish (Rodríguez-

Carvajal et al., 2006). Likewise, due to its good psychometric properties (internal structure and 

reliability), the original model of two orthogonal factors has been confirmed in different countries 

(Abler & Kessler, 2009; Balzarotti et al., 2010; Cabello et al., 2013; Preece et al., 2021). Also, an 

oblique two-factor model has been found in several counties (Enebrink et al., 2013; Gargurevich & 

Matos, 2010; Moreta-Herrera et al., 2018; Preece et al., 2020). More recently, a model including a 

general factor and two specific factors (i.e., bifactor model) has been found using an Ecuadorian 

sample (Moreta-Herrera et al., 2022). 

Adaptations of the ERQ into other languages have allowed for research on emotional regulation to 

be conducted in many different countries. However, while evidence supports the internal structure 

of the ERQ, studies interested in conducting multi-group comparisons (e.g., by gender, age, marital 

status, ethnicity, nationality) are limited, as measurement invariance has, in most cases, not been 

previously confirmed as a structural property of the ERQ bi-factor. Thus, there is a risk of 

measurement bias when using the ERQ (Moreta-Herrera et al., 2021; Moreta-Herrera & 

Velástegui-Parra, 2020; Van De Schootet al., 2015), which may result in a Type I error when 

significant differences between groups are found. 

 

Measure Invariance and Emotional Regulation 

In studies comparing groups, it is expected that any identified difference is due to the 

characteristics of the groups (Piovani & Krawczyk, 2017). However, it is possible that these 

differences do not result from group characteristics but instead from the instrument assessing 

slightly different factors on different groups (Asparouhov & Muthén, 2014). This can occur, for 

example, when participants from different groups interpret items from a questionnaire differently, 

leading to measurement bias (Van De Schoot et al., 2015).  Thus, this psychometric property is 

crucial to ensure fair group comparisons, since it confirms that the internal structure of the test is 

similar for each group.  

Despite its importance, this property is frequently neglected in studies (Phan et al., 2020). It is 

often just assumed that the instrument is invariant across groups, even though this property is 

hardly met (Van De Schoot et al., 2015). For this reason, if the measurement invariance of an 

instrument is not verified subsequent analyses do not allow for an appropriate contrast of the 

hypotheses (Caycho-Rodríguez et al., 2021; Stark et al., 2006). 
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For example, in the case of the ERQ, there are several studies comparing differences between 

genders in adolescents and young adult samples (Gardener et al., 2013; Rogier et al., 2019; Yeh et 

al., 2017). However, any conclusions made regarding differences between genders could be 

inaccurate, since the instrument has not been verified as invariant across groups of gender. Thus, 

it is not possible to ensure that the differences found are due to the particular characteristic of the 

group (true difference) or due to the structural differences of the measure (measurement bias). 

Measurement invariance analyses are scarce for most psychological instruments, especially when 

considering their adaptations on Latin American samples. Some studies have reviewed ERQ 

measurement equivalence between genders, but these have been primarily conducted in the 

United States and Europe (Gómez-Ortiz et al., 2016; Gullone & Taffe, 2012; Melka et al., 2011; 

Preece et al., 2021; Teixeira et al., 2015) and Asia (Ling et al., 2019). All these are based on the 

original orthogonal model of Gross and John (2003).  These studies also provide evidence that the 

ERQ is invariant by gender in these populations. However, measurement invariance by gender of 

the ERQ still needs to be confirmed on samples from other cultural backgrounds, particularly in 

countries where it is currently being used for studying group differences on the use of emotion 

regulation strategies. 

 

Objectives and hypotheses 

The aims of the study are (a) to examine measurement invariance in the ERQ between genders in 

an Ecuadorian sample and (b) to analyse the reliability of the ERQ between genders. For 

Hypothesis 1 (H1), we predicted that the factorial structure of the ERQ would adequately adjust to 

the oblique two-factor model of Gross and John (2003) and that it is invariant between genders. 

For Hypothesis 2 (H2), we predicted that the reliability, both in its point estimate and in its 

confidence intervals (95%), would be adequate in both gender groups. 

Method 

Design 

The present study analysed the factorial structure, the measurement invariance by gender, and the 

internal consistency of the ERQ. 

 

Participants 

The study consisted of 815 participants (480 women), aged between 14 and 39 years (M = 19.3 

years; SD = 3.4), of which 93.6% self-identified as mestizo, 4.8% as indigenous and 1.5% were 

divided into Black or White. 61.3% resided in urban areas and 38.7% in rural areas from the cities 
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of Ambato, Pelileo, Salcedo and Latacunga in Ecuador. The participants were adolescents (40.2%) 

between 14 to 17 years old (M= 16.17; SD= 1.07) from two high schools, and young adults (59.8%) 

were between 18 and 39 years old (M= 21.33; SD= 2.89) from two universities. 

Instruments 

 The Spanish version (Rodríguez-Carvajal et al., 2006) of the Emotional Regulation Questionnaire 

(ERQ; Gross & John, 2003) was used. The ERQ was designed to assess emotional regulation 

capacity through two dimensions: cognitive reappraisal and emotional suppression. Responses 

were rated on a 7-point rating scale, ranging from 1 (strongly disagree) to 7 (strongly agree). This 

instrument has shown good psychometric properties in both structural and reliability analyses 

(Moreta-Herrera, et al. 2018), with an internal consistency of α = 0.77 (four items) for emotional 

suppression and α = 0.82 (six items) for cognitive reassessment. 

Procedure 

The study was advertised to different groups of students at various Ecuadorian high schools and 

universities. Students interested in participating were instructed to contact one of the researchers 

and schedule a group assessment. Underaged participants were asked to present a consent form 

signed by their parents or legal guardian. The evaluation was paper-based and was conducted 

within each educational institution in classrooms previously prepared for the assessment by a 

member of the research team. The duration of the evaluation was approximately 30 minutes. 

Incomplete questionnaires were not considered. The project was approved by the ethics committee 

of the Pontifical Catholic University of Ecuador Campus Ambato (an Ecuadorian University), who 

was in charge of monitoring and following up on compliance with the ethical aspects of the study. 

Data Analysis 

The statistical analyses were conducted in four steps. The first step consisted of preliminary 

descriptive analyses where the arithmetic mean (M) and the standard deviation (SD) were 

calculated for each of the items of the CERQ. Also, the distribution of responses was analysed by 

looking at its skewness (g1) and kurtosis (g2) to confirm the assumption of univariate normality. 

Skewness and kurtosis values that are distributed in the range ± 1.5 comply with the assumption of 

normality (Ferrando & Anguiano-Carrasco, 2010). The Mardia (1970) test was also conducted to 

verify compliance with multivariate normality, as this was an essential step for the subsequent 

confirmatory factor analysis (CFA) in assigning the estimation method. An absence of significance 

in the kurtosis and skewness values (p > .05) would indicate that this assumption is met. 
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The second step consisted of a Con”Irm’tory Factor Analysis for the ERQ. The factorial structure 

was tested as a model of two correlated factors (oblique) (Gross & John, 2003), two uncorrelated 

factors (orthogonal) and a bifactor model, all of them using the Robust Maximum Likelihood (MLR) 

estimation method. This estimation was used given the nature of the items and the absence of a 

multivariate normal distribution (Jin & Cao, 2018; Li, 2016). The model is considered to be a good 

fit when Chi-Square (χ2) is not significant (p > .05) or the normed Chi-square (χ2 / degrees of 

freedom) is ≤ 4. Also, relative indices such as the Comparative Fit Index (CFI) and the Tucker-

Lewis Index (TLI) should be ≥ 0.9; and finally, the non-centrality-based index such as the Root 

Mean Square Error of Approximation (RMSEA) should be ≤ 0.08 (Brown, 2015; Byrne, 1998; Byrne 

& van de Vijver, 2010; Dominguez-Lara et al., 2022; Jonason et al., 2020; Hair et al., 2004; Wolf et 

al., 2013). For the bi-factor model, the Omega Hierarchical estimation (ωH) was used for the 

general factor and it needs to be ≥ .70 and the Explained Common Variance (ECV) ≥ .60 (Reise et 

al., 2013; Rodriguez et al., 2016). The magnitude of the factorial loads of the adjustment models 

was also analysed. For this, saturations are expected to be greater than 0.5 to allow for greater 

consolidation of the model (Dominguez-Lara, 2018). 

The third step was to analyse the measurement equivalence of the ERQ between genders on the 

models that presented a good fit in the second step of analyses. Subsequently, the degree of 

invariance between groups was analysed with a Multi-group Confirmatory Factor Analysis (MG-

CFA) with the MLR estimation method in four stages: configural invariance (equivalence of the 

factorial structure of the ERQ between groups), metric invariance (equivalence of the factor 

loadings), scalar invariance (equivalence of thresholds) and strict invariance (equivalence of 

residuals). The measurement invariance is met when the chi-square (Δχ2) is not significant on the 

different nested models that are presented progressively (e.g., configural invariance and metric 

invariance; Asparouhov & Muthén, 2014; Brown, 2015), and the variation from one model to 

another and is greater than -.01 in the case of the CFI (ΔCFI) and less than or equal to .01 in the 

case of the RMSEA (ΔRMSEA; Chen, 2007). In the case that chi-squared (Δχ2) is significant, the 

ΔCFI needs to be greater than -.002 and the ΔRMSEA less than or equal to .007 (Meade et al., 

2008). 

Finally, the fourth step of analysis consisted of testing the reliability of the construct and ERQ 

scores. Initially, the reliability of the construct was estimated with the omega coefficient (ω, 

McDonald, 1999), which is ideal for items including categorical response options (Ventura-León & 

Caycho-Rodríguez, 2017). It was also provided α scores to allow comparisons with other studies 

since this is a more common coefficient for internal consistency. Together with the coefficient ω, the 

95% confidence intervals were reported in order to achieve a more precise estimate (Dominguez-
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Lara et al., 2015). The confidence intervals of the differences between the reliability values of the 

groups were also calculated in order to determine the level of distortion between them, both in the 

ω coefficient and in the α coefficient (Bonnet, 2010; Dominguez-Lara et al., 2018). 

All statistical analyses were performed using R version 3.6.1 (R Core Team, 2019) with the MVN, 

Lavaan, SemTools and mBess packages for the preliminary analyses, the CFA, the factorial 

invariance and the reliability estimation. 

Results 

Descriptive Analyses 

Table 1 shows descriptive statistics for all the ERQ items. The mean scores between the ERQ 

items for both men and women were found to be homogeneous. 

Skewness and kurtosis were also analysed to evaluate the assumption of univariate normality in 

the items. In both cases, the values did not exceed the range ± 1.5, which indicates that the ERQ 

items follow a normal univariate distribution. However, in the case of the multivariate distribution, 

the Mardia test values show that the assumption of multivariate normality was not fulfilled for either 

group. 

Table 1. 

Descriptive statistics from items of the ERQ grouped by gender. 
 

Items 
Men Women 

M SD g1 g2  M SD g1 g2 

When I want to feel more positive 
emotion (such as joy or amusement), I 
change what ’'m thinking about 

5.19 1.60 -1.14  0.64  5.20 1.58 -1.01  0.43 

I keep my emotions to myself 5.03 1.69 -0.77 -0.15  4.99 1.74 -0.66 -0.49 

When I want to feel less negative 
emotion (such as sadness or anger), I 
change what ’'m thinking about 

5.06 1.63 -0.79 -0.09  5.12 1.74 -0.91 -0.08 

When I am feeling positive emotions, I 
am careful not to express them 

4.30 1.78 -0.30 -0.94  4.09 2.01 -0.14 -1.28 

When ’'m faced with a stressful situation, 
I make myself think about it in a way that 
helps me stay calm 

5.15 1.54 -0.93  0.39  5.09 1.59 -0.82  0.10 

I control my emotions by not expressing 
them 

4.70 1.68 -0.55 -0.45  4.45 1.82 -0.38 -0.86 

When I want to feel more positive 
emotion, I change the way ’'m thinking 
about the situation 

5.09 1.61 -0.97  0.29  5.15 1.64 -0.91  0.15 
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I control my emotions by changing the 
way I think about the situation ’'m in 

5.10 1.53 -0.89  0.34  5.18 1.47 -0.81  0.11 

When I am feeling negative emotions, I 
make sure not to express them 

4.88 1.75 -0.64 -0.52  4.70 1.86 -0.50 -0.80 

When I want to feel less negative 
emotion, I change the way ’'m thinking 
about the situation 

5.11 1.54 -0.92  0.34  5.07 1.59 -0.82  0.10 

Mardia   1018.6*** 33.6    959.6*** 24.4 

*** p < .001; M = arithmetic mean; SD = standard deviation; g1 = skewness; g2 = kurtosis  
 

Confirmatory Factor Analysis 

The correlated two factors, uncorrelated two factors, and bifactor models were tested and their fit 

indices are presented in Table 2. Both the correlated two-factor model and the bifactor model 

yielded an adequate fit of their internal structure. However, the fit indices show that the bifactor 

model is better compared to the uncorrelated two-factor model with significant differences (Δχ2(9) = 

47.37; p < .001). 

 

Table 2. 

Confirmatory Factor Analyses of the ERQ using MLR estimation. 
Estimations χ

2 Df χ
2
/Df CFI TLI SRMR RMSEA 

Correlated two 

factors 
112.33

*** 34 3.3 .94 .92 .046 .057 [.047 - .066] 

Uncorrelated two 

factors 
196.50

*** 35 5.6 .87 .83 .015 .080 [.072 - .089] 

Bifactor model
+   61.86

*** 25 2.5 .97 .94 .031 .045 [.033 - .058] 
*** p < .001 

+
 ωH= .73; ωHs1= .04; ωHs2= .52; PUC= .533; ECV= .63 

 

Factor Analysis by Gender 

Table 3 shows that the bifactor model fits adequately for both men and women. The absolute 

(χ2/DF), relative (CFI and TLI), and non-centrality-based (RMSEA) fit indices show that the values 

obtained are within acceptable parameters, confirming that the model is optimal. Furthermore, in 

the ERQ measurement equivalence analysis, the MG-CFA shows that the indices are adequate, 

and as the nesting progresses (metric, scalar, and strict), the variability of the ΔCFI and ΔRMSEA 

values were not significantly altered. Therefore, these results suggest that the ERQ is strictly 

invariant for both gender groups.  
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Table 3. 

Factorial invariance analysis of the ERQ by sex using MLR estimation. 

Estimations χ
2
 (gl) CFI RMSEA Δχ

2
 (DF) ΔCFI ΔRMSEA 

Baseline men 28.09 (25) .995 .019 - - - 

Baseline women 98.83 (25) .917 .063 - - - 

Configural 

invariance 
142.13 (50) .944 .062 - - - 

Metric invariance 178.04 (67) .944 .053 21.29 (17) .001 .009 

Scalar invariance 181.73 (74) .945 .051  3.94 (7) .000 .003 

Strict invariance 186.53 (77) .945 .050  4.89 (3) .002 .000 

* p < .05  

 

The detailed analysis of the saturation of the items in the bifactor model, as seen in Figure 1, 

showed that the items are homogeneous with each other. In all cases, factor loadings were 

acceptable. However, item saturation seems to be higher on the general factor than on the specific 

factors. 

 

 

Figure 1. Bifactor model from the ERQ. 

CR: Cognitive reappraisal; ES: Emotional suppression; GF: General factor. Factor 
loadings for both men and women (men / women) are presented on the left and right 
side of each item depending on the factor. 
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Reliability analysis 

Internal consistency of the ERQ was estimated for the total score and each subscale. As observed 

in Table 3, ω and α coefficients, along with their respective confidence intervals, were within an 

acceptable range. This was true for both men and women. 

Regarding reliability differences between the gender groups, confidence intervals of the differences 

in analysed coefficients were not statistically significant since the range includes 0. This supports 

that the ERQ similarly estimates error for both men and women.  

 

Table 4.  

Reliability of the ERQ for men and women. 

 

 

 

 

 

 

 

 

Discussion 

This study aimed to analyse the factorial structure of the ERQ, the measurement invariance 

between genders and its reliability in a sample of adolescents and adults from Ecuador. 

Regarding the factorial structure of the ERQ, the uncorrelated two-factor model and the bi-factor 

model (involving cognitive reappraisal and emotional suppression as specific factors and a general 

factor), presented a good fit according to the critical values from the fit indices (Brown, 2015; Byrne 

& van de Vijver, 2010; Dominguez-Lara et al., 2022; Hair et al., 2004; Wolf et al., 2013).  These 

findings are not in line with the orthogonal (i.e., uncorrelated) model presented originally by Gross 

and John (2003) and with similar validation studies (Abler & Kessler, 2009; Balzarotti et al., 2010; 

Cabello et al., 2013; Preece et al., 2021). On the contrary, they are in line with alternative validation 

studies indicating that the ERQ presents two correlated factors (Gargurevich & Matos, 2010; 

Factors Items Men Women Difference 

Construct reliability (ω – CI 95%)     

Cognitive reappraisal 6 .83 [.79 - .87] .78 [.73 - .82]  .05 [-.01 - .11] 

Emotional suppression 4 .71 [.65 - .77] .74 [.68 - .79] -.03 [-.11 - .05] 

ERQ 10 .81 [.77 - .86] .80 [.75 - .84]  .01 [-.05 - .09] 

Reliability from scores (α – CI 95%)     

Cognitive reappraisal 6 .83 [.80 - .85] .80 [.78 - .83]  .03 [-.01 - .06] 

Emotional suppression 4 .71 [.66 - .76] .74 [.70 - .79] -.03 [-.10 - .03] 

ERQ 10 .82 [.79 - .85] .80 [.77 - .83]  .02 [-.02 - .06] 

ω: McDonald’s coefficient; α: Alpha’s coefficient; CI 95%: Confidence interval at 95% 
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Enebrink et al., 2013; Preece et al., 2020) and a bi-factor structure (Moreta-Herrera et al., 2022). 

The bifactor model is significantly better than the uncorrelated two-factor model presenting better fit 

indices. These results serve as an updated confirmation of the factorial structure of the ERQ in an 

Ecuadorian sample. It should be noted that the type of variable from the ERQ’s items is continuous 

and that there was an absence of multivariate distribution, thus alternative estimators such as the 

robust maximum likelihood estimator (MLR) should be used. 

In relation to the measurement invariance between genders of the ERQ, results from the MG-CFA 

of the bi-factor model show that it is invariant at a Strict level and does not suffer significant 

differences in the variability of the adjustment indicators (ΔCFI and ΔRMSEA; Asparouhov & 

Muthén, 2014; Chen, 2007; Meade et al., 2008). In the case of Δχ2 for strict invariance, a 

statistically significant result was observed (p < .05), which could be explained by the relatively 

large sample size, as it has been noted that χ2 is sensitive to large samples (Byrne, 1998). This 

finding is not in line with those from similar studies, such as those from Melka et al. (2011), Gullone 

and Taffe (2012), Teixeira et al. (2015), Gómez-Ortiz et al. (2016), Preece et al. (2021) and Ling et 

al. (2019), where the ERQ was found to be invariant between male and female participants in 

correlated and uncorrelated two-factor models. The presence of measurement equivalence 

indicates that the new factorial configuration is similar for men and women, and thus, differences 

between genders found using the ERQ cannot be attributed to measurement invariance. 

In relation to the reliability of the ERQ, the magnitudes found, both at the point and interval level, 

indicate that the items adequately represent the construct for both men and women. Also, the 

difference in coefficients' between groups was not significant, as indicated by confidence intervals’ 

including the 0 value, evidencing that there was similar internal consistency of the ERQ for both 

genders (Bonnet, 2010; Dominguez-Lara et al., 2018). Overall, the reliability found in this study is 

in line with the reliability found in other studies. However, this is the first study to compare the 

reliability of the ERQ between genders with an Ecuadorian sample. 

These results have implications for future evaluations of the psychometric properties of the ERQ in 

Latin American samples. Specifically, this study finds support for the psychometric strengths of the 

ERQ as evidenced from the analysis of its factorial structure, its reliability for both genders, and 

measurement invariance between men and women. The positive results from the measurement 

invariance analyses are of particular relevance, as measurement invariance has received very little 

attention in previous studies (Phan et al., 2020). In this way, this study provides valuable support to 

studies using the ERQ, given the limited number of previous studies which have analysed these 

psychometric properties in Latin American populations. Furthermore, additional support is provided 
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for the psychometric properties of the ERQ as alternative estimates such as the MLR in the MG-

CFA were included in the analysis, as was the coefficient ω for reliability due to the categorical 

nature of item responses and to the absence of a multivariate distribution. These latter 

methodological decisions are a particular strength not present in other similar studies, which 

typically fail to accurately corroborate factor invariance. More importantly, this is probably the first 

study in Latin America to perform this assessment on the ERQ. However, more studies need to 

corroborate these findings using samples from other populations in the region. For now, these 

results support the development of future studies exploring differences between gender on the use 

of emotional regulation strategies as measured by the ERQ and ratify prior results from studies 

making these gender comparisons. 

Limitations and Future Research  

One limitation of the current study is that the sample exclusively comprised participants from one 

region of Ecuador. Future studies should consider recruiting samples with greater diversity, 

including other age groups such as adults and older adults, as well as different sociodemographic 

characteristics such as professionals, general population, clinical populations and others. 

Conclusion  

The ERQ in the Ecuadorian context is configured as an instrument with unidimensional 

characteristics to assess emotional regulation and is also gender invariant. Thus, the ERQ results 

in a reliable instrument that can detect differences in the use of emotional regulation strategies 

between men and women without running the risk of errors caused by the variance of the 

measurement.  
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