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Abstract 

Objective: Emotion regulation is thought to play an important role in adaptation to cancer. 

However, the Emotion Regulation Questionnaire (ERQ), a widely-used instrument to assess 

emotion regulation, has not yet been validated in this context. This study addresses this gap by 

examining the psychometric properties of the ERQ in a sample of Portuguese women with cancer. 

Methods: The ERQ was administered to 204 women with cancer (M age = 48.89 years, SD = 

7.55).  Confirmatory factor analysis (CFA) and item response theory (IRT) analysis were used to 

examine psychometric properties of the ERQ.   

Results: CFA confirmed the two-factor solution proposed by the original authors (expressive 

suppression (ES) and cognitive reappraisal (CR)). This solution was invariant across age and 

type of cancer. IRT analyses showed that all items were moderately to highly discriminant and 

that items are better suited for identifying moderate levels of ES and CR. Support was found for 

the internal consistency and test-retest reliability of the ERQ. The pattern of relationships with 

emotional control, alexithymia, emotional self-efficacy, attachment, and quality of life provided 

evidence of the convergent and concurrent validity for both dimensions of the ERQ.  

Conclusion: Overall, the ERQ is a psychometrically sound approach for assessing emotion 

regulation strategies in the oncological context. Clinical implications are discussed.  
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Introduction 

After being diagnosed with cancer, patients have to manage a wide range of emotions [1]. 

It is now clear that the way cancer patients regulate these emotions influences their psychological 

functioning and adaptation to cancer [e.g., 2,3]. Despite widespread agreement that it is essential 

to better understand how cancer patients manage their emotions, systematic study of this issue is 

complicated by disagreement regarding the definition and measurement of emotion regulation 

(ER) [see 4 for a discussion]. ER refers to attempts to influence which emotions one has, and 

how one experiences and expresses these emotions [5,6], and can involve modulation of any 

component of the emotion process, including appraisal of the situation that stimulates emotion 

and the varied channels of emotional response [6]. ER strategies can be characterized in terms of 

the degree of engagement with (e.g., talking about a fear) or distancing from (e.g., suppression) 

difficult emotional experiences [7]. ER strategies also differ depending on what stage of the 

emotion process they are primarily targeting [8].  

One of the most widely used instruments for assessing ER is the Emotion Regulation 

Questionnaire (ERQ) [9], a self-report questionnaire assessing two ER strategies with 10 items. 

Cognitive reappraisal (CR) assesses the tendency of individuals to alter an emotional response by 

reinterpreting the meaning of a specific stimulus. CR has been characterized as an antecedent-

focused ER strategy since it is focused on the emotion generative process [10]. Expressive 

suppression (ES) assesses the tendency of individuals to inhibit or control behavioral expressions 

of an emotional response, and is considered a response-focused strategy since it addresses 

response tendencies that have been generated in an emotion context [10].  

The ERQ has good psychometric properties in terms of factorial validity, internal 

consistency, test-retest reliability, and convergent and discriminant validity. Gross and John [9] 
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found that the ERQ fit well into an independent, two-factor model (i.e., zero correlation between 

factors). The remaining models they examined all fit significantly worse. In the original 

psychometric studies [9], each of the two dimensions of the ERQ had adequate internal 

consistency across different samples as well as good test-retest reliability across 3 months. 

Evidence for convergent and discriminant validity was also obtained [see 9 for details].  

Psychometric properties of the ERQ have been investigated in many populations1 [e.g., 

11, 12] and languages [e.g., 13; translations are available in more than 25 languages (see 

http://spl.stanford.edu/resources.html)]. Most studies have confirmed the two-factor structure 

although in some cases items did not load as expected [11, 14]. Moreover, the independence of 

the two factors proposed by Gross and John [9] has not been uniformly supported. While some 

studies have found that an independent, two-factor model provided the best fit [e.g., 15,16], other 

studies found evidence supporting a correlated-factors model [e.g., 12, 17].  

To our knowledge, there is no systematic study on the psychometric of the ERQ in the 

oncological context.  The paucity of psychometric studies in this context may be contributing to 

its sparse use in studies of psychosocial adjustment to cancer.  A recent review found no studies 

using the ERQ to assess ER strategies in women with breast cancer, one of the most commonly 

studied cancers regarding psychosocial outcomes [4].  

This study aimed to examine the psychometric properties of the ERQ in a sample of 

women with cancer. Specifically, we aimed (1) to test the two-factorial structure of the ERQ 

proposed by Gross and John [9] using a CFA, and to examine ERQ scale reliability; (2) to 

identify the psychometric properties of each item, including patterns of responses to items and 

                                                
1 These studies included populations from the community (1033 participants; 731 females; aged 17-95; M = 

39.1; SD = 20.5) and sport participants (433 athletes; 296 males; aged 18-47; M = 20.45; SD = 2.79). Other 

validation studies have been conducted, but a full review of these studies is beyond the scope of this study.   
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differential item functioning across groups using an IRT analysis; and (3) to obtain evidence 

regarding convergent, concurrent, and discriminant validity.   

 

Methods 

Participants 

Participants were recruited online between December 2015 and February 2016, through a 

web-based survey described in Facebook groups and pages related to cancer and in an online 

Portuguese platform called “Talk about Cancer.” Criteria for inclusion were having a diagnosis 

of cancer and being more than 18 years old. The final sample included 204 women (M=48.89 

years, SD= 7.55). Breast cancer (67%) was by far the most common diagnosis (see supporting 

information Table S1). 148 women provided email information for follow-up contact, but only 

44 women (30%) completed the ERQ questionnaire again after a period of 6-weeks.  

 

Measures 

The Emotion Regulation Questionnaire (ERQ). The Portuguese translated version of 

the ERQ available from Gross’s website was used. The ERQ [9] is a 10-item self-report 

questionnaire designed to assess two specific strategies of ER: ES (4 items) and CR (6 items), 

using a Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree).  

 The Courtauld Emotional Control Scale (CECS). The CECS [18; Portuguese version: 

19] is a 21-item self-report scale designed to assess the tendency to control or suppress the 

expression of negative emotions. Items are rated on a Likert-type scale ranging from 1 (almost 

never) to 4 (almost always). The CECS has three separate subscales assessing the suppression or 
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expression of anger, anxiety, and depressed mood. Cronbach’s α was .82 for anger, .84 for 

anxiety, .85 for depressed mood, and .92 for the total score.  

The Stanford Emotional Self-Efficacy Scale - Cancer (SESES-C) The SESES-C [20; 

Portuguese version: 21] is a 15-item self-report scale designed to assess emotional self-efficacy 

in cancer patients. Items are rated on a Likert-type scale ranging from 0% (not at all confident) to 

100% (completely confident). The SESES-C has three subscales each containing five items: 

communicating emotions, focusing on the present, and confronting death/ dying issues. We used 

the first two subscales. Cronbach’s α was .79 for communicating emotions, .78 for focusing on 

the present, and .81 for the total scale score.  

  The Toronto Alexithymia Scale – 20 (TAS-20). The TAS-20 [22; Portuguese version: 

23] is a 20-item self-report questionnaire designed to assess alexithymia or difficulty in 

identifying and describing emotions. Items are rated on a Likert-type scale ranging from 1 

(strongly disagree) to 5 (strongly agree). It comprises three subscales, namely difficulty in 

identifying the feelings (DIF) (7 items), difficulty in describing the feelings (DDF) (5 items) and 

focus on external experiences (FEE) (8 items). Cronbach’s α was .83 for DIF, .65 for DDF, .43 

for FEE, and .83 for the total score. Because FEE did not have adequate internal consistency, it 

was removed from further analyses.  

The Experiences in Close Relationships - Relationship Structures Questionnaire 

(ECR-RS). The ECR-RS [24; Portuguese version: 25] is a 9-item self-report questionnaire 

designed to assess attachment anxiety (3 items) and attachment avoidance (6 items) in close 

relationships. Participants are asked to identify an adult with whom they have a close and strong 

emotional relationship; then they are asked to rate each item with respect to that person. Items 
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are rated on a Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree). 

Cronbach’s α was .91 for attachment anxiety and .82 for attachment avoidance.  

The World Health Organization Quality of Life – BREF (WHOQOL-BREF). The 

WHOQOL-BREF [26] is a 26-item self-report questionnaire designed to measure four specific 

domains of QOL: physical health (7 items), psychological (6 items), social (3 items), and 

environment (8 items). We examined QOL in three domains: physical health (α = .85), 

psychological (α = .82), and social (α = .67). 

Demographic information. Sociodemographic (e.g., age) and clinical information (e.g., 

site of cancer) were also collected. 

 

Procedure 

The study was approved by the Ethics Committee of the Faculty of Psychology and 

Educational Sciences, University of Porto. Data were collected online using LimeSurvey. 

Participants were not approached directly by researchers but were invited to participate in the 

study through a post in Facebook pages and groups related to cancer issues and in an online 

platform called “Talk about Cancer”. The time required to complete the questionnaires varied 

(15-25 min). Participants were volunteers and did not receive any type of compensation for their 

participation. To examine test-retest reliability, 6-weeks following the initial questionnaire an 

invitation to complete the ERQ again was sent to those participants who voluntarily left their 

email for further contact.    
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Statistical Analysis 

Since answers to items were marked as required (i.e., participants had to provide an 

answer before they could proceed to the next question) there were no missing data.  CFA was 

performed using structural equation modeling software (AMOS). IRT analysis was carried out 

using IRTPRO [27].  

 

Results 

Preliminary Analyses 

Descriptive analyses for each item and for the two subscales are presented in supporting 

information Table S2. Skewness (< .2) and kurtosis (< .7) values indicate no serious departures 

from normality [28].  

 

Structural Validity and Reliability  

 CFA using maximum likelihood estimation was conducted to test the two-factor structure 

of the ERQ. Goodness-of-fit indicators used were: the chi-square/df statistic (<2.0), the Bentler 

comparative fit index (CFI) and the goodness of fit index (GFI) (>.95), the standardized root 

mean square residual (SRMR; <.06) and the root mean square error of approximation (RMSEA; 

<.07) [29]. Multi-group analyses were performed to test invariance of the ERQ across groups 

(age and type of cancer). 

We followed the procedures used by Gross and John [9] and tested five possible models: 

an unconstrained model (two factors correlating freely), a general factor model (all 10 items 

loading on a general factor), a hierarchical model (two factors correlating .50), a specialist model 
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(two factors correlating -.50), and an independent model (two factors correlating zero). Model fit 

for models are presented in supporting information Table S3. Only the unconstrained model 

presented a good fit to the data across all indicators (χ² (33)=59.71; p=.003; χ²/df=1.81; CFI=.96; 

GFI=.95; SRMR=.05; RMSEA=.06, 90% CI (.036, .088), pclose<.05).  

The final CFA for the unconstrained model is displayed in Figure 1. The results 

confirmed the two-factor structure (all items loading significantly on the expected factor with 

loadings equal to or greater than .40).  Model modification indices suggested the inclusion of 

correlated errors between item 1 and item 3. The inclusion of correlated errors is justified by the 

items’ semantic similarity, and is similar to the approach taken in recent studies [11, 30]. The 

correlation between the ES and CR factors was .33, indicating some overlap but much 

independence among the two factors.  

 Multi-group analyses to test structural invariance according to age and type of cancer 

were performed. The sample was divided into younger women (n=111; 24-50 years) and older 

women (n=93; 51-66 years) reflecting the understanding that women under 50 years age are 

considered to have cancer at a “young age” since they are premenopausal [31]. The sample was 

also divided into those who had breast cancer and those who had other types of cancer. Analyses 

provided evidence for measurement invariance across age and type of cancer (see supporting 

information Table S4).  

Reliability of the ERQ was assessed using internal consistency (Cronbach’s alpha 

coefficients; >.70) and test-retest reliability (intra-class correlation coefficient (ICC); >.40) [32].  

Both subscales demonstrated adequate internal consistency (α=.72 and .82 for ES and CG, 

respectively) and good test–retest stability (ES ICC=.70, 95% CI (.508, .823), p<.001; CR 

ICC=.51, 95% CI (.260, .702), p<.001) (supporting information Table S5). 
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Item Response Theory (IRT) Analyses 

IRT analyses were used to examine the discrimination and threshold parameters of each 

item, and to obtain item characteristics curves (ICC) to inspect the pattern of item responses, as 

well as test information curves (TIC).  

IRT was performed in IRTPRO using the Graded Response Model (GRM) from 

Samejima, a useful model for analyzing polytomous data. The maximum marginal likelihood 

estimation (MML) was used to estimate item parameters. IRT was performed separately for the 

dimensions identified in the CFA (ensuring unidimensionality). Local independence was 

examined considering the standardized LD (Local dependence) χ2 statistics for each item pair (< 

10) [33]. Item discrimination parameters were examined according to Baker’s [34] guidelines: 

0.01-0.24=very low discrimination; 0.25-0.64=low discrimination; 0.65-1.34=moderate 

discrimination; 1.35-1.69=high discrimination; more than 1.70=very high discrimination. 

Threshold parameters were examined according to Toland’s guidelines [33], in which ideal 

threshold should range between -3 and 3. Differential item functioning (DIF) analysis was used 

to examine item functioning across different groups (age and type of cancer), with a significant 

chi-squared test indicating differences in items’ performance across groups.  

Discrimination and threshold parameters of all items are presented in supporting 

information Table S6. Test information curve (TIC) for the two dimensions of the ERQ is 

presented in supporting information Figure S1. Local independence was obtained for ES (LD χ2 

statistics ranging from 0.8 to 7.1) but not for CR (LD χ2 statistics ranging from 3.6 to 21.5). To 

determine if this violation of LD assumptions was problematic, item calibrations were conducted 

without the suspected items. Obtained slopes and threshold parameters were highly similar to the 
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slopes and threshold parameters obtained when all items were included. Also, the inspection of 

residual correlations showed that in both subscales there is local independence for all items 

(correlation values < .20) (see supporting information Table S7). 

Most items were highly discriminant (α1 > 1.35), meaning that they helped discriminate 

between the two ER constructs. Only items 4 and 5 presented values suggesting moderate 

discrimination (α1 > 0.81). Threshold parameters, which indicate the trait level at which the 

likelihood of endorsing a given response choice is 50%, ranged from -0.36 to -3.00 for the first 

parameter, -2.15 to 0.44 for the second parameter, -1.67 to 0.98 for the third parameter, -0.74 to 

2.26 for the fourth parameter, -0.36 to 2.67 for the fifth parameter, and 0.19 to 3.36 for the sixth 

parameter. DIF analyses indicated that there were no significant differences in how items 

functioned according to the type of cancer. With regard to age, no differences were found, with 

the exception of item 5 from CR (χ2(7)=15.8, p=.03), which was more discriminant for the 

younger women. The TIF indicated that the ERQ provides the greatest amount of information for 

individuals with moderate levels of ES and CR.  

 

Convergent, Concurrent, and Discriminant Validity  

Convergent validity was assessed by estimating two indices, namely the average variance 

extracted (AVE) (>.50) and the composite reliability (>.70) [35]. The association between ERQ 

scales and other constructs were examined to assess convergent and concurrent validity. 

Discriminant validity was assessed by comparing the intercorrelation of the ES and CR scales to 

the square root of the AVE of each dimension [35].     
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AVE, square root of the AVE, and composite reliability values provided evidence for the 

convergent and discriminant validity of ES and CR2 (see supporting information Table S5). 

Evidence for convergent validity and concurrent validity was also found by examining 

associations between variables. Correlations between variables are presented in supporting 

information Table S8.  

 

Discussion 

This study investigated the psychometric properties of the ERQ in a sample of women 

with cancer. Past research has highlighted the role that ER can play in adapting to these 

challenges [4]. Modern tools for assessing these regulatory strategies, however, have rarely been 

employed in research with cancer patients and no studies have examined the validity of these 

instruments in this context. This study addresses the paucity of research on ER using the ERQ in 

cancer populations.  

Our findings indicate that the ERQ is a promising instrument to assess emotion 

regulatory strategies in cancer populations. This study provides support for its scale structure, 

internal consistency, test-retest reliability, and validity among women with cancer. The two-

factor structure - CR and ES - proposed by Gross and John [9] and found in numerous studies of 

non-cancer populations was confirmed [e.g., 36]. The lack of variation in ERQ structure across 

age and type of cancer adds important evidence for the robustness of this measure and its likely 

utility in studying psychosocial adaptation to cancer. The CR and ES factors in this study were 

found to be moderately correlated as they have in a number of other studies [e.g., 12,17] since 

                                                
2 CR had an AVE value lower than .50. However, according to Fornell and Larcker [35] an AVE value 

higher than .4 indicates adequate convergent validity if the CP value is higher than .6, which was the case.  
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Gross and John [9] first provided evidence of the independence of these factors.  The moderate 

overlap among factors suggests that in the context of meeting the challenges of cancer (and in 

many other contexts) individuals who tend to reappraise stressful situations in attempt to 

diminish their negative affect also tend to suppress the expression of negative emotions.    

The IRT analyses provide evidence about the functioning of each of the items on the 

ERQ. The analysis demonstrated that all items achieved a moderate to high level of 

discrimination in this sample of women. Items did not appear to be redundant or problematic and 

there is no reason to drop any item from the scale. One item differed in its informativeness across 

young and old participants - item 5 from CR. No modification to this item was proposed since 

the degree of difference was small and this is the only item that differed in this way across 

samples. Future studies, however, should continue to investigate the functioning of this item. The 

examination of the test information curve (TIC) showed that the maximum amount of 

information (i.e., measurement precision) for both scales were around the mean of the trait levels. 

For both scales, the amount of information was less accurate at the lowest and highest levels of 

the trait. This means that outside of these ranges score estimates are less precise.   

The overall reliability of the ERQ is good. Alphas above .70 for both ERQ scales indicate 

good internal consistency. The values obtained in this study are comparable to those found in 

previous studies [e.g., 9,15,16] (.68 to .76 for ES;.75 to .82 for CR). A test-retest ICC reliability 

greater than .50 indicates a moderate to high degree of stability across a six-week period. This 

stability suggests that the ERQ is capturing a regulatory style that remains relatively consistent 

across time in women with cancer.  IRT analyses indicate that the reliability of both dimensions 

differs somewhat depending on levels of ES and CR. Overall, the results from IRT analyses 
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indicate that all items were moderately to highly discriminant and that items were best suited for 

identifying moderate levels of ES and CR.  

The validity of the ERQ was supported by a number of findings.  Medium to large 

correlations between ES and emotional control, self-efficacy, and alexithymia were found. 

Consistent with expectations, individuals who report typically suppressing their emotions are 

more likely to report controlling their emotions and not expressing them to others, and to have a 

greater difficulty in identifying and describing their emotions.  These associations are consistent 

with other studies [e.g., 37]. Suppressors also tend to report lower emotional self-efficacy, 

including concerns about difficulties communicating their emotions and staying focused on the 

present moment. In contrast, CR was positively correlated with emotional self-efficacy. This 

pattern of findings is consistent with past studies [e.g., 9] in which ES was negatively correlated 

with sharing emotions with others (both positive and negative) and CR was positively correlated 

with greater sharing of emotion.     

 As anticipated, ES was also positively correlated with attachment avoidance. Avoidantly 

attached individuals tend to adopt strategies to deactivate or diminish attachment or relational 

concerns or focus, such as denying emotional experiences and suppressing negative emotions 

[38], CR was not significantly correlated with attachment, which is consistent with previous 

findings from Gross and John [9].    

 Both ES and CR were associated with perceived QOL, providing support for the 

concurrent validity of ERQ and providing evidence for the importance of studying ER in the 

context of cancer.  Individuals who reported using more ES also reported lower QOL across all 

domains. In contrast, CR was positively correlated with psychological and social QOL. This 

pattern is consistent with past findings [e.g., 9] in which ES is generally associated more with 
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negative indicators of well-being, while CR is related to more positive outcomes. For individuals 

with cancer, the adoption of these strategies to regulate emotions appears to have different 

consequences.  

Future research should try to examine these associations more closely to provide more 

information on the mechanisms underlying these connections and the contexts in which these 

connections are boosted or minimized.  Research in other areas suggests that flexibility in 

regulatory strategies is important and that even suppressive strategies can be beneficial in certain 

circumstances or for certain individuals [39]. More research is needed to identify situation-based 

and person-based moderators of links between ER and well-being.  

In addition to a number of strengths, the current study has two main limitations. First, our 

sample included only women with cancer and the majority of these women were not currently 

undergoing treatment. Future studies should explore whether the factorial structure found 

remains valid and invariant across men with cancer and across patients in different phases of the 

disease. Second, this study had a relatively small sample size for IRT analyzes, which can limit 

accurate parameter estimates. However, studies have successfully used IRT analysis with smaller 

samples [e.g., 40].   

In summary, this was the first study to rigorously examine the factor structure of the ERQ 

in cancer and the first to conduct IRT analyses of the ERQ items. The IRT analyses provide 

support for the discriminant power of each item on both ERQ dimensions and systematically 

evaluate how respondent characteristics might influence their utility.  This study examined the 

validity of the ERQ using a wide range of measures. Our results also provide evidence that the 

ERQ is a valuable research and clinical assessment tool of ER in the context of cancer. The 

results suggest that studying regulatory strategies in the context of cancer is important since there 
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are clear links with QOL, an important psychosocial outcome. Given the impact of ER strategies 

on psychosocial adaptation to cancer, the ERQ can be used as a screening tool for determining 

the psychosocial support needs of patients with cancer who can benefit from evidence-based 

interventions targeting ER strategies.  
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