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Abstract

Introduction: Successful emotion regulation (ER) is critical for psychological health.
Disturbances in this ability are associated with several psychiatric disorders. There are
several self-report questionnaires to assess ER. However, there are no studies
synthesizing the evidence on their psychometric properties. We aim to identify all
available instruments addressing ER in adolescents or adults and to critically appraise,
compare and summarize the quality of their psychometric properties. For this we will use
COnsensus-based Standards for the selection of health Measurement INstruments
(COSMIN) criteria.

Method and analysis: The search process to identify eligible studies will be conducted
in April 2021 including the ProQuest, PubMed, Scopus and Web of Science databases
with no restriction in terms of publication date. Eligibility criteria include peer-reviewed
research articles written in English or Spanish by means of Patient-Reported Outcome
Measures (PROMs) focused on Emotion Regulation among participants of 13 years or
older. We will assess the quality of measures according to the COSMIN Risk of Bias
Checklist. The psychometric properties will be assessed by the COSMIN updated criteria
for good measurement. The available evidence will be addressed by the Grading of
Recommendations, Assessment, Development and Evaluations (GRADE) approach. Our
findings will be synthesized independently for each measure, including information on

their sample, theoretical model and psychometric properties when possible.

Ethics and dissemination: Ethical approval is not required, as this study does not
involve any participants or collection of primary data. Results are expected to be
published in a peer-reviewed journal in the field of youth mental health and presented at

relevant meetings and conferences.

PROSPERO registration number: CRD42021249498
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Strengths and limitations of this study

This protocol for systematic review has been prepared in accordance with
the COSMIN updated criteria (COnsensus-based Standards for the selection of
health status Measurement INstruments).

The Cochrane Handbook for Systematic Reviews of Interventions was used to
assist the design of this systematic review.

There are no recent syntheses of the evidence on self-report measurements
assessing emotion regulation in young and adult populations.

This systematic review will be limited to published articles.

Searches will be limited to studies published in English and Spanish

languages.
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1 Introduction

Emotion regulation (ER) is the process where behaviours, competencies and strategies
interact to modulate, inhibit, or intensify emotional experiences and expressions based on
individual objectives, the circumstances they face and the development stage they are in
[1, 2]. The ability to properly regulate our emotions is associated with greater subjective
well-being [3] and is essential for maintaining good mental health [4] and successfully
interacting with others [5]. ER can be an important mediator to cope with adverse and
stressful events [6]. It has been observed that a lower ER capacity is related to the
increased clinical symptoms [7-9], and that it constitutes a potential risk factor for the
development and maintenance of psychopathologies [10, 11], such as anxiety disorders,
depression, personality borderline, post-traumatic stress disorder, psychotic spectrum
disorders, and risk behaviours including substance use, self-injurious behaviours, and
suicide attempts [6, 12-23]. In short, ER represents a complex psychological process
associated with the development and manifestation of psychopathology [24], and it has
special relevance to intervene on its course and outcomes.

Given the importance that ER has acquired in recent years, there has been a significant
increase in its research. Different theoretical models have been developed that differ in
the conceptualization of ER, its strategies and the organization of its components [25,
26]. Simultaneously, interventions have been developed to promote resilience and well-
being [27] as well as to treat a variety of psychiatric disorders with generally promising
results [28]. Likewise, different measures have been designed to assess specific
components of ER. These measures include self-report questionnaires, behavioural

observations, and peripheral and neural physiological measures. Because these
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measurements have different designs and structures, they are not always directly
comparable [29, 30].
Despite the fact that literature suggests using multilevel measures to study this type of
construct [31], self-report questionnaires are one of the most commonly used tools in ER
research. Most of these measurements have focused on the measurement and evaluation
of strategies for emotional suppression and cognitive reappraisal [30]. However, other
measures have been developed that, in addition to measuring other regulatory strategies,
also evaluate aspects such as ER skills [26, 32].
The following elements form the basis of the current systematic review: (i) ER is
currently considered as a vital process for understanding psychopathology and
developing effective interventions; (ii) it is critical to be clear about the construct being
evaluated, the underlying theoretical model, the evidence validity, measurement
reliability and the samples used [33]; (iii) there have been no previous reviews that
synthesize the validity evidence for self-report measures to assess ER. Therefore, the
current systematic review will summarize the evidence on the psychometric properties of
self-report questionnaires used to measure ER, particularly among people over the age of
13. The objectives include:

1. To identify all available instruments to assess ER in adolescents, youth and

adults.
2. To critically assess, compare and synthesize the measurement properties of
the identified instruments, based on the criteria of the Consensus-based

Standards for the selection of health Measurement Instruments (COSMIN).
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The following protocol for systematic review was developed in accordance to the

COSMIN initiative’s criteria [34]. The protocol’s details have been registered in the

International Prospective Register of Systematic Reviews (PROSPERO). In the event of
modifications to the protocol, these will be informed in the publication of the systematic

review. The planned start date for the systematic review was on 1 April 2021 and the end

date was planned on 30 December 2021. The procedure is summarized in Figure 1.

A. Perform the
literature search

1. Formulate the aim of the review.

2. Formulate elegibility criteria.

3. Perform a literature search.

4. Select abstracts and full-text articles.

i

B. Evaluate the measurement properties

5. Evaluate content validity.

v

6. Evaluate internal structure.
-Structural validity.
-Internal consistency.

-Cross-cultural validity / Measurement invariance.

|

7. Evaluate the remaining measurement properties.

-Rehability.

-Measurement error.

-Cnterion validity.

-Hypotheses testing for construct validity.

Evaluate the quality of the PROM

-Evaluate the methodological quality of

the included studies by using the
COSMIN Risk of Bias Checklist.

-Apply critenia for good measurement

properties by using quality criteria.

-Summarize the evidence and grade the

quality of the evidence by using the
GRADE approach.

-Responsiveness.

C. Select a PROM

8. Describe interpretability and feasibility.

v

9. Formulate recommendations.

v

10. Report the systematic review.

Figure 1. Flowchart for the systematic review process under the COSMIN guidelines
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2.1 Search strategy
For the database search, we will combine the following search terms and related free-text

nn

grouped in blocks, among which contain "emotion regulation", "emotion dysregulation",
"instruments", "scale", "questionnaire", "test", "re-test", "validation" and "psychometrics

properties"; these terms can be present in both the title and the abstract. The specific

search strategies for each database are included in the Appendix.

2.2 Information sources

An exhaustive literature search will be carried out in electronic databases such as Scopus,
Web of Science (WoS), PubMed and ProQuest (MEDLINE). The search began in April
2021. In order to detect studies that may have been omitted during the search (and that
may contribute to the systematic review), the search will include a manual review of the

references of the included articles.

2.3 Eligibility criteria

2.3.1 Inclusion criteria

The criteria defined for the inclusion of the studies include: 1) research articles published
in peer-reviewed journals, without a date range for their indexing in the previously
described databases; ii) research articles addressing instruments for measuring emotional
regulation or deregulation strategies and their psychometric characteristics; iii) research

articles written in either English or Spanish.
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2.3.2 Exclusion criteria

The criteria defined for the exclusion of the studies include: 1) being a theoretical or non-
empirical review, case studies, thesis, conference abstract, systematic review or meta-
analysis; i1) not presenting psychometric properties of the instruments; iii) the average
age of the participants being less than 13 years old; iv) using an ER measure other than a
self-report; vi) ER measurement not being the main focus of the study.

Measures of internal consistency, reliability, measurement error, content validity,
structural validity, hypothesis testing for construct validity, cross-cultural validity,

criterion validity and responsiveness will be understood as psychometric properties.

2.4 Study records
2.4. Data management
All records will be stored in comma-separated values (CSV) files. Microsoft Excel

functions along with manual check will be performed to identify potential duplicates.

2.4.2 Study selection process

In the first step, two reviewers (CV and KC) with experience in database management
will conduct and consolidate the search results. After identifying the records in the
databases and eliminating the duplicates, the study selection process will be carried out.
During the second step, the collected articles will be evaluated on their relevance to the
particular review by checking their titles and abstracts. If the relevance of an article
cannot be determined with this information, the full text will be reviewed to determine its

eligibility, applying at all times the inclusion and exclusion criteria previously described.
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This assessment will be carried out independently by both reviewers. A third reviewer
(DN or JU) will intervene in case of any disagreements regarding the inclusion or
exclusion of an article. For the study selection, criteria evaluation and data extraction, a
calibration phase will be considered. In this phase, an initial number of studies will be
randomly selected and evaluated iteratively until agreement is reached among the
reviewers. This process is carried out to guarantee the homogeneity of criteria in the

review process.

2.4.3 Data extraction process

In the third step, two reviewers (CV and KC) will independently perform data extraction
from included studies, assessment of risk of bias and assessment of the measurement
properties’ quality based on COSMIN guidelines for systematic reviews of PROMs. To
characterize the studies included in the systematic review, a narrative synthesis will be
performed accompanied by comparative tables. The assessment of the studies and data
extraction will be carried out based on the COSMIN Risk of Bias Checklist and the

updated COSMIN criteria for the evaluation of measurement properties [35, 36].

2.4.5 Risk of bias assessment

The COSMIN Risk of Bias Checklist will be adopted to assess the risk of bias. This
instrument has been developed exclusively for the systematic review of PROMs. The
checklist comprised of 10 main categories will be used to evaluate: i) PROM

development; ii) content validity; iii) structural validity; iv) internal consistency; v) cross-
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cultural validity; vi) reliability; vii) measurement error; viii) criterion validity; ix)
hypothesis testing for construct validity; x) responsiveness [36]. These aspects will be
evaluated by both reviewers independently and discussed until a consensus on their
quality is reached. Each study will be classified as one of the following: 'very good' (V),

'adequate' (A), 'doubtful' (D), 'indeterminate' (I) or 'not applicable' (N).

2.4.6 Measurement properties assessment

The updated COSMIN criteria for the evaluation of measurement properties will be used
to evaluate the psychometric properties of each instrument included in the study. The
criteria can assess aspects such as Structural Validity, measures of Internal Consistency,
Reliability, Measurement Error, Construct Validity, Cross-cultural Validity, Criterion
Validity and Responsiveness. These aspects are evaluated by both reviewers who reach
an agreement regarding whether their quality is Sufficient (+), Insufficient (-) or

Indeterminate (?). The criteria are summarized in Table 1.
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1
2
3 Table 1.
4
5 COSMIN updated criteria for good measurement properties
6
7 Measurement property Rating  Criteria
8 Classical Test Theory (CTT)
9 CFA: CFI or TLI or comparable measure >.95 or RMSEA <.06 or SRMR <.08
10 IRT (Item Response Theory)/Rasch
11 No violation of unidimensionality: CFA: CFI or TLI or comparable measure >.95
12 OR RMSEA <.06 OR SRMR <.08
13 AND
14 + No violation of local independence: Residual correlations among the items after
15 controlling for the dominant factor <.20 OR Q3's <.37

o AND
16
17 Structural validity No violation of monotonicity: Adequate looking graphs OR item scalability >30
18 AND
19 Adequate model fit: IRT X2>.01 ; Rasch: Infit and outfit mean squares >.5 and < 15
20 OR Z-standardized values >-2 and <2
2 CTT
2 o Not all information for '+' reported
23 ’ IRT/Rasch
2 Model fit not reported
25 - Criteria for '+' not met.
2% n At least low evidence for sufficient structural validity AND Cronbach's alpha(s)
27 Internal consistenc >.70 for each unidimensional scale or subscale.
28 Y ? Criteria for 'At least low evidence for sufficient structural validity' not met.
29 - Criteria for '+' not met.
30 + Intraclass Correlation Coefficient (ICC) or weighted Kappa >.70
31 Reliability ? ICC or weighted Kappa not reported
32 - ICC or weighted Kappa <.70
33 n Smallest Detectable Change (SDC) or Limit of Agreement (LoA) < Minimal
34 Measurement error Important Change (MIC)
35 ? MIC not defined
36 - SDC or LoA > MIC

. + The result is in accordance with the hypothesis
37
38 Hyfoorfgenslist :f;ltildni% for ? No hypothesis defined (by the review team)
39 Y - The result is not in accordance with the hypothesis
40 No important differences found between group factors in multiple group factor
41 C tural + analysis OR no important Differential Iltem Functioning (DIF) for group factors
e i d_iojlf/'lcu tura t (McFadden's R <.02).
43 vat llivarizilézemen ? No multiple group factor anaylsis OR DIF analysis performed
44 i Important differences found between group factors in multiple group factor analysis
45 OR DIF was found.
46 + Correlation with gold standard >.70 OR Area Under the Curve (AUC) >.70
47 Criterion validity ? Not all information for '+ reported.
48 - Correlation with gold standard <.70 OR AUC <.70
49 The result is in accordance with the hypothesis OR AUC >.70
50 Responsiveness ? No hypothesis defined (by the review team)
51 - The result is not in accordance with the hypothesis OR AUC <.70
52 Note: + = Sufficient; ? = Indeterminate; - =Insufficient.
53
54
gg 2.4.7 Data synthesis
57
58
59
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To characterize the studies included in the systematic review, a narrative synthesis with
comparative tables will be performed. In addition, each study will receive a critical
evaluation. The psychometric properties of the instruments included will be evaluated
through the updated COSMIN criteria for the evaluation of measurement properties. The
results will be synthesized through a general evaluation of the PROM with the same
criteria. This assessment will consider the article in which the instrument was developed
and its subsequent validations. Short or substantially modified versions of an instrument
will be evaluated as independent from the original version.

The quality of the available evidence will be assessed through a modified GRADE
approach, in which both reviewers reach a consensus on whether the available evidence
of each assessed aspects is ‘high’, ‘moderate’, ‘low’ or ‘very low’ [37]. The results of this
evaluation will be included in conjunction with the previously described results.

The evidence for each measurement property will be summarized for each measurement
instrument, and the overall result will be determined based on the criteria of good
measurement properties. The quality of the evidence will be graded according to a
modified GRADE approach (‘high’, ‘moderate’, ‘low’, ‘very low’ evidence). This
general quality synthesis will be used to determine which measures of emotional

regulation are more robust for the sample population in which they are used.

Patient and public involvement

This research does not involve any patients or public members. No patients participated

in the design of the protocol.
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Ethic and dissemination

This study was based on previously published data and did not directly involve any
human participants. Therefore, it is exempt from ethical review. Results are expected to
be published in a peer-reviewed journal in the field of adolescent and/or youth mental

health.
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Data sharing

Data will be available upon request to the corresponding author.
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Appendix: Search Strategies

1. WOS
((TT=((("emotion regulation" OR "affect regulation" OR "emotion dysregulation" OR
"affect dysregulation") AND ("instrument*" OR "measure" OR "measurement" OR
"measuring" OR "questionnaire" OR "questionnaires" OR "scale" OR "scales") AND
("psychometric" OR "validity" OR "validation" OR "reliability" OR "internal
consistency" OR "alpha" OR "cronbach" OR "re-test" OR "retest" OR "temporal
stability") )) OR AB=((("emotion regulation" OR "affect regulation" OR "emotion
dysregulation" OR "affect dysregulation") AND ("instrument*" OR "measure" OR
"measurement” OR "measuring" OR "questionnaire" OR "questionnaires" OR "scale" OR
"scales") AND ("psychometric" OR "validity" OR "validation" OR "reliability" OR
"internal consistency" OR "alpha" OR "cronbach" OR "re-test" OR "retest" OR "temporal
stability"))))) AND LANGUAGE: (English OR Spanish) AND DOCUMENT TYPES:
(Article)

2. PUBMED
(("emotion regulation"[Title/Abstract] OR "affect regulation"[Title/Abstract] OR
"emotion dysregulation"[Title/Abstract] OR "affect dysregulation"[Title/Abstract]) AND
("instrument*"[Title/Abstract] OR "measure"[Title/Abstract] OR
"measurement"[ Title/Abstract] OR "measuring"[Title/Abstract] OR
"questionnaire"[Title/Abstract] OR "questionnaires"[Title/Abstract] OR
"scale"[Title/Abstract] OR "scales"[Title/Abstract]) AND
("psychometric"[Title/Abstract] OR "validity"[Title/Abstract] OR
"validation"[ Title/Abstract] OR "reliability"[ Title/Abstract] OR "internal
consistency"[Title/Abstract] OR "alpha"[Title/Abstract] OR "cronbach"[Title/Abstract]
OR "re-test"[Title/Abstract] OR "retest"[Title/Abstract] OR "temporal
stability"[Title/Abstract]))

3. SCOPUS
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TITLE-ABS ( ( "emotion regulation" OR "affect regulation" OR "emotion dysregulation”
OR "affect dysregulation" ) AND ( "instrument*" OR "measure" OR "measurement" OR
"measuring" OR "questionnaire" OR "questionnaires" OR "scale" OR "scales" ) AND (
"psychometric" OR "validity" OR "validation" OR "reliability" OR "internal consistency"
OR "alpha" OR "cronbach" OR "re-test" OR "retest" OR "temporal stability" ) ) AND (
LIMIT-TO ( LANGUAGE , "English" ) OR LIMIT-TO ( LANGUAGE , "Spanish" ) )
AND ( LIMIT-TO ( SRCTYPE, "j"))

4. PROQUEST
((TI("emotion regulation" OR "affect regulation" OR "emotion dysregulation" OR "affect
dysregulation") AND ("instrument*" OR "measure" OR "measurement" OR "measuring"
OR "questionnaire" OR "questionnaires" OR "scale" OR "scales") AND ("psychometric"
OR "validity" OR "validation" OR "reliability" OR "internal consistency" OR "alpha" OR
"cronbach" OR "re-test" OR "retest" OR "temporal stability")) OR AB(("emotion
regulation" OR "affect regulation" OR "emotion dysregulation" OR "affect
dysregulation") AND ("instrument*" OR "measure" OR "measurement" OR "measuring"
OR "questionnaire" OR "questionnaires" OR "scale" OR "scales") AND ("psychometric"
OR "validity" OR "validation" OR "reliability" OR "internal consistency" OR "alpha" OR
"cronbach" OR "re-test" OR "retest" OR "temporal stability"))) AND (at.exact("Article")
AND la.exact("ENG" or "SPA") AND PEER(yes))

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

“yBuAdoo Ag palosloid 1senb Ag 20z ‘8T |udy uo /wod g uadolwq//:dny woij papeojumoq zzoz AeN ZT U0 £6T9G0-TZ0Z-uadolwag/9eTT 0T st paysiignd 1sui :uado CING


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Appendix: Search Strategies

1. WOS
((T1=((("emotion regulation" OR "affect regulation” OR "emotion dysregulation” OR
"affect dysregulation™) AND ("instrument*" OR "measure™ OR "measurement” OR
"measuring” OR "questionnaire” OR "questionnaires” OR "scale" OR "scales™) AND
("psychometric” OR "validity" OR "validation” OR "reliability" OR "internal consistency"
OR "alpha" OR "cronbach™ OR "re-test" OR "retest" OR "temporal stability™) )) OR
AB=((("emotion regulation” OR "affect regulation” OR "emotion dysregulation" OR
"affect dysregulation™) AND ("instrument*" OR "measure” OR "measurement” OR
"measuring” OR "questionnaire” OR "questionnaires” OR "scale” OR "scales™) AND
("psychometric” OR "validity" OR "validation” OR "reliability” OR "internal consistency"
OR "alpha" OR "cronbach™ OR "re-test" OR "retest” OR "temporal stability™))))) AND
LANGUAGE: (English OR Spanish) AND DOCUMENT TYPES: (Article)

2. PUBMED
(("emotion regulation”[Title/Abstract] OR "affect regulation”[Title/Abstract] OR "emotion
dysregulation”[Title/Abstract] OR "affect dysregulation"[Title/Abstract]) AND
("instrument*"[Title/Abstract] OR "measure”[Title/Abstract] OR
"measurement”[Title/Abstract] OR "measuring”[Title/Abstract] OR
"questionnaire"[Title/Abstract] OR "questionnaires”[Title/Abstract] OR
"scale"[Title/Abstract] OR "scales"[Title/Abstract]) AND ("psychometric”[Title/Abstract]
OR "validity"[Title/Abstract] OR "validation"[Title/Abstract] OR
"reliability”[Title/Abstract] OR “internal consistency"[Title/Abstract] OR
"alpha"[Title/Abstract] OR "cronbach"[Title/Abstract] OR "re-test"[Title/Abstract] OR
"retest"[Title/Abstract] OR "temporal stability"[Title/Abstract]))

3. SCOPUS
TITLE-ABS ( ( "emotion regulation” OR "affect regulation” OR "emotion dysregulation”
OR "affect dysregulation™ ) AND ( "instrument*" OR "measure” OR "measurement™ OR

"measuring” OR "questionnaire” OR "questionnaires” OR "scale" OR "scales" ) AND (
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"psychometric" OR "validity" OR "validation” OR "reliability” OR "internal consistency"
OR "alpha" OR "cronbach™ OR "re-test" OR "retest” OR "temporal stability” ) ) AND (
LIMIT-TO ( LANGUAGE , "English" ) OR LIMIT-TO ( LANGUAGE , "Spanish" ) )
AND ( LIMIT-TO (SRCTYPE , "j"))

4. PROQUEST
((T1("emotion regulation™ OR "affect regulation” OR "emotion dysregulation” OR "affect
dysregulation™) AND ("instrument*" OR "measure™” OR "measurement” OR "measuring”
OR "questionnaire™ OR "questionnaires” OR "scale” OR "scales™) AND ("psychometric"
OR "validity" OR "validation" OR "reliability" OR "internal consistency” OR "alpha" OR
"cronbach™ OR "re-test” OR "retest” OR "temporal stability™)) OR AB(("emotion
regulation” OR "affect regulation” OR "emotion dysregulation™ OR "affect dysregulation™)
AND ("instrument*" OR "measure” OR "measurement” OR "measuring" OR
"questionnaire™ OR "questionnaires” OR "scale” OR "scales™) AND ("psychometric" OR
"validity” OR "validation" OR "reliability" OR “internal consistency” OR "alpha” OR
"cronbach™ OR "re-test” OR "retest” OR "temporal stability™))) AND (at.exact("Article™)
AND la.exact("ENG" or "SPA") AND PEER(yes))
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Abstract

Introduction: Successful emotion regulation (ER) is critical for psychological health.
Disturbances in this ability are associated with several psychiatric disorders. There are
several self-report questionnaires to assess ER. However, there are no studies
synthesising the evidence on their psychometric properties. We aim to identify all
available instruments addressing ER in adolescents or adults and to critically appraise,
compare and summarise the quality of their psychometric properties. For this we will use
COnsensus-based Standards for the selection of health Measurement INstruments
(COSMIN) criteria.

Method and analysis: The search process to identify eligible studies will be conducted
in April 2021 including the ProQuest, PubMed, Scopus and Web of Science databases
with no restriction in terms of publication date. Eligibility criteria include peer-reviewed
research articles written in English or Spanish by means of Patient-Reported Outcome
Measures (PROMs) focused on Emotion Regulation among participants of 13 years or
older. We will assess the quality of measures according to the COSMIN Risk of Bias
Checklist. The psychometric properties will be assessed by the COSMIN updated criteria
for good measurement. The available evidence will be addressed by the Grading of
Recommendations, Assessment, Development and Evaluations (GRADE) approach. Our
findings will be synthesised independently for each measure, including information on

their sample, theoretical model and psychometric properties when possible.

Ethics and dissemination: Ethical approval is not required, as this study does not

involve any participants or collection of primary data. Results are expected to be
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published in a peer-reviewed journal in the field of youth mental health and presented at

relevant meetings and conferences.

PROSPERO registration number: CRD42021249498

Strengths and limitations of this study

e This protocol for systematic review has been prepared in accordance with the
COSMIN updated criteria (COnsensus-based Standards for the selection of health
status Measurement INstruments).

e The Cochrane Handbook for Systematic Reviews of Interventions was used to
assist the design of this systematic review.

e There are no recent syntheses of the evidence on psychometric properties of self-
report measures for assessing emotion regulation in adolescent and adult
populations.

e This systematic review will be limited to published articles.

e Searches will be limited to studies published in English and Spanish languages.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

“yBuAdoo Ag palosloid 1senb Ag 20z ‘8T |udy uo /wod g uadolwq//:dny woij papeojumoq zzoz AeN ZT U0 £6T9G0-TZ0Z-uadolwag/9eTT 0T st paysiignd 1sui :uado CING


http://bmjopen.bmj.com/

oNOYTULT D WN =

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

BMJ Open

1. Introduction

Emotion regulation (ER) is the process where behaviours, competencies and strategies
interact to modulate, inhibit, or intensify emotional experiences and expressions based on
individual objectives, the circumstances they face and the development stage they are in
[1, 2]. The ability to properly regulate our emotions is associated with greater subjective
well-being [3] and is essential for maintaining good mental health [4] and successfully
interacting with others [5]. ER can be an important mediator to cope with adverse and
stressful events [6]. It has been observed that a lower ER capacity is related to the
increased clinical symptoms [7-9], and that it constitutes a potential risk factor for the
development and maintenance of psychopathologies [10, 11], such as anxiety disorders,
depression, personality borderline, post-traumatic stress disorder, psychotic spectrum
disorders, and risk behaviours including substance use, self-injurious behaviours, and
suicide attempts [6, 12-23]. In short, ER represents a complex psychological process
associated with the development and manifestation of psychopathology [24], and it has

special relevance to intervene on its course and outcomes.

Given the importance that ER has acquired in recent years, there has been a significant
increase in its research. Different theoretical models have been developed that differ in
the conceptualization of ER, its strategies, and the organisation of its components [25,
26]. Simultaneously, interventions have been developed to promote resilience and well-
being [27] as well as to treat a variety of psychiatric disorders with generally promising
results [28]. Likewise, different measures have been designed to assess specific
components of ER. These measures include self-report questionnaires, behavioural

observations, and peripheral and neural physiological measures. Because these

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 26

“yBuAdoo Ag palosloid 1senb Ag 20z ‘8T |udy uo /wod g uadolwq//:dny woij papeojumoq zzoz AeN ZT U0 £6T9G0-TZ0Z-uadolwag/9eTT 0T st paysiignd 1sui :uado CING


http://bmjopen.bmj.com/

Page 5 of 26

oNOYTULT D WN =

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

BMJ Open

measurements have different designs and structures, they are not always directly

comparable [29, 30].

Among the theoretical models that underlie these instruments, it is possible to distinguish

approaches that place greater emphasis on the adaptive aspect of ER [31]. Gross’ modular

model exemplifies this, as it focuses on the implementation of regulatory strategies to
achieve the subject's emotional regulation goals [32]. Likewise, Thompson’s model
highlights the importance of context as a factor influencing the subject's regulatory goals
in a particular situation [33]. On the other hand, there are approaches focused on
maladaptive aspects of ER that would account for alterations or difficulties in this process
[34]. Among these, one of the most representative models is that of Gratz and Roemer,
who describe emotion dysregulation as experiencing difficulties in a series of dimensions
of ER such as emotional awareness, acceptance and understanding, including the ability
to regulate one's own behaviour and impulsiveness in the face of negative emotions and

accessing effective ER strategies [35].

Despite the fact that literature suggests using multilevel measures to study this type of
construct [36], self-report questionnaires are one of the most commonly used tools in ER
research. While most of these measures have focused on the assessment of strategies for
emotional suppression and cognitive reappraisal [30], others have been developed to
assess aspects such as ER skills in addition to other regulatory strategies [26, 37].
Interest in measurement of these skills and strategies has risen rapidly in the last few
years. As a result, some systematic reviews have been conducted on instruments for
measuring ER. In general, these approaches have assessed the measurement of strategies

in rather specific age groups and contexts, such as individuals with autism spectrum
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disorder [38], women with breast cancer [31], children and adolescents with intellectual
disabilities [39], children's emotion regulation in a school setting [40] or evaluating
specific strategies for coping with emotional states such as sadness [41]. While these
reviews have addressed the most relevant instruments and methods used to measure ER,
the emphasis has been more on the measurement format (e.g. self-report, interviews,
behavioural observation) than on the instrument's quality or psychometric properties.
Moreover, most studies have reported only basic indicators such as internal consistency

indices used to provide a broad assessment of the measure's validity and reliability [41].

The usage of self-report questionnaires to assess ER in adolescents has been highlighted
as relevant and feasible [42]. However, even if some initiatives have developed self-
report measures to assess ER in children, they should be considered with caution because
of the cognitive and affective developmental characteristics at this age that could interfere
with the comprehension of the questions about emotions and their management [43].
Furthermore, there is evidence that the cognitive processes and mechanisms required for
effective implementation of ER strategies develop during adolescence [44, 45].
Considering these findings, our study focuses on studies involving participants aged 13 or
older in order to include adolescence as an age group based on the classification by the
World Health Organization [46], while also reducing potential developmental biases in

the comprehension of items requiring a higher level of abstract thinking [47].

Through our systematic review, we seek to identify the existing self-report instruments
for the measurement of ER, determining their psychometric properties and overall
quality. With this, our goal is to identify which instruments have the best properties and

prove to be the most valid and reliable for measuring strategies for or difficulties in ER
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skills. Given the advantages of self-report instruments (e.g. quick to administer, easy to
score, and the suitability for being used as part of a broad survey) [48], we focused on
these measures. This fits with the current recognized need to improve the early detection
of mental health difficulties by addressing a broad range of symptoms and underlying

transdiagnostic mechanisms [49-50].

The following elements form the basis of the current systematic review: (i) ER is
currently considered as a vital process for understanding psychopathology and
developing effective interventions; (ii) it is critical to be clear regarding measurement of
ER, its underlying theoretical models, validity evidence and the samples used [51]; (iii)
there have been no previous reviews that synthesise the validity evidence for self-report
measures to assess ER. Therefore, the current systematic review will summarise the
evidence on the psychometric properties of self-report questionnaires used to measure
ER, particularly among people over the age of 13. The objectives include:

1. To identify all available instruments to assess ER in adolescents and adults.

2. To critically assess, compare and synthesise the measurement properties of the

identified instruments, based on the criteria of the Consensus-based Standards

for the selection of health Measurement Instruments (COSMIN).

2. Method

The following protocol for systematic review was developed in accordance with the
COSMIN initiative’s criteria [52]. The protocol’s details have been registered in the
International Prospective Register of Systematic Reviews (PROSPERO). In the event of
modifications to the protocol, these will be informed in the publication of the systematic

review. The planned start date for the systematic review was on April 152021 and the
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end date was planned on 30 December 30, 2021. The procedure is summarised in Figure

1.

2.1. Search strategy
For the database search, we will combine the following search terms and related free-text

nn

grouped in blocks, among which contain "emotion regulation", "emotion dysregulation",
"instruments", "scale", "questionnaire", "test", "re-test", "validation" and "psychometrics

properties"; these terms can be present in both the title and the abstract. The specific

search strategies for each database are included in the Appendix.

2.2. Information sources

An exhaustive literature search will be carried out in electronic databases such as Scopus,
Web of Science (WoS), PubMed and ProQuest (MEDLINE). The search began in April
2021. In order to detect studies that may have been omitted during the search (and that
may contribute to the systematic review), the search will include a manual review of the

references of the included articles.

2.3. Eligibility criteria

2.3.1. Inclusion criteria

The criteria defined for the inclusion of the studies include: 1) research articles published
in peer-reviewed journals, without a date range for their indexing in the previously
described databases; ii) research articles addressing instruments for measuring emotion
regulation or dysregulation strategies and their psychometric characteristics; iii) research

articles written in either English or Spanish.

2.3.2. Exclusion criteria
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The criteria defined for the exclusion of the studies include: 1) being a theoretical or non-
empirical review, case studies, thesis, conference abstract, systematic review or meta-
analysis; 1i) not presenting psychometric properties of the instruments; iii) the average
age of the participants being less than 13 years old; iv) using an ER measure other than a
self-report; vi) ER measurement not being the main focus of the study. Measures of
internal consistency, reliability, measurement error, content validity, structural validity,
hypothesis testing for construct validity, cross-cultural validity, criterion validity and

responsiveness will be understood as psychometric properties.

2.4 Study records
2.4.1. Data management
All records will be stored in comma-separated values (CSV) files. Microsoft Excel

functions along with manual checks will be performed to identify potential duplicates.

2.4.2. Study selection process

In the first step, two reviewers (CV and KC) with experience in database management
will conduct and consolidate the search results. After identifying the records in the
databases and eliminating the duplicates, the study selection process will be carried out.
During the second step, the collected articles will be evaluated on their relevance to the
particular review by checking their titles and abstracts. If the relevance of an article
cannot be determined with this information, the full text will be reviewed to determine its
eligibility, applying at all times the inclusion and exclusion criteria previously described.
This assessment will be carried out independently by both reviewers. A third reviewer
(DN or JU) will intervene in case of any disagreements regarding the inclusion or

exclusion of an article. For the study selection, criteria evaluation and data extraction, a
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calibration phase will be considered. In this phase, an initial number of studies will be
randomly selected and evaluated iteratively until agreement is reached among the
reviewers. This process is carried out to guarantee the homogeneity of criteria in the

review process.

2.4.3 Data extraction process

In the third step, two reviewers (CV and KC) will independently perform data extraction
from included studies, assessment of risk of bias and assessment of the measurement
properties’ quality based on COSMIN guidelines for systematic reviews of Patient-
Reported Outcome Measures (PROMs). To characterise the studies included in the
systematic review, a narrative synthesis will be performed accompanied by comparative
tables. The assessment of the studies and data extraction will be carried out based on the
COSMIN Risk of Bias Checklist and the updated COSMIN criteria for the evaluation of

measurement properties [53, 54].

2.4.5 Risk of bias assessment

The COSMIN Risk of Bias Checklist will be adopted to assess the risk of bias. This
instrument has been developed exclusively for the systematic review of PROMs. The
checklist comprised of 10 main categories will be used to evaluate: i) PROM
development; ii) content validity; iii) structural validity; iv) internal consistency; v) cross-
cultural validity; vi) reliability; vil) measurement error; viii) criterion validity; ix)
hypothesis testing for construct validity; x) responsiveness [54]. These aspects will be
evaluated by both reviewers independently and discussed until a consensus on their
quality is reached. Each study will be classified as one of the following: 'very good' (V),

'adequate' (A), 'doubtful' (D), 'indeterminate' (I) or 'not applicable' (N).
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210  2.4.6 Measurement properties assessment

211  The updated COSMIN criteria for the evaluation of measurement properties will be used

212 to evaluate the psychometric properties of each instrument included in the study. The

213  criteria can assess aspects such as Structural Validity, measures of Internal Consistency,

214  Reliability, Measurement Error, Construct Validity, Cross-cultural Validity, Criterion

215  Validity and Responsiveness. These aspects are evaluated by both reviewers who reach

216  an agreement regarding whether their quality is Sufficient (+), Insufficient (-) or

217  Indeterminate (?). The criteria are summarised in Table 1.

218 Table 1.

219  COSMIN updated criteria for good measurement properties

Measurement property

Rating

Criteria

Structural validity

Classical Test Theory (CTT)
CFA: CFI or TLI or comparable measure >.95 or RMSEA <.06 or SRMR <.08

IRT (Item Response Theory)/Rasch

No violation of unidimensionality: CFA: CFI or TLI or comparable measure >.95
OR RMSEA <.06 OR SRMR <.08

AND

No violation of local independence: Residual correlations among the items after
controlling for the dominant factor <.20 OR Q3's <.37

AND

No violation of monotonicity: Adequate looking graphs OR item scalability >30
AND

Adequate model fit: IRT ¥>>.01 ; Rasch: Infit and outfit mean squares >.5 and < 15
OR Z-standardised values >-2 and <2

CTT

Not all information for '+' reported
IRT/Rasch

Model fit not reported

Criteria for '+' not met.

Internal consistency

At least low evidence for sufficient structural validity AND Cronbach's alpha(s)
>.70 for each unidimensional scale or subscale.

Criteria for 'At least low evidence for sufficient structural validity' not met.

Criteria for '+' not met.

Reliability

Intraclass Correlation Coefficient (ICC) or weighted Kappa >.70

ICC or weighted Kappa not reported

ICC or weighted Kappa <.70

Measurement error

Smallest Detectable Change (SDC) or Limit of Agreement (LoA) < Minimal
Important Change (MIC)

MIC not defined

SDC or LoA > MIC

Hypotheses testing for

The result is in accordance with the hypothesis
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- The result is not in accordance with the hypothesis

No important differences found between group factors in multiple group factor

tural + analysis OR no important Differential Item Functioning (DIF) for group factors
1.5{0/51?/1011 tura ‘ (McFadden's R <.02).
vat 1Iy casuremen ? No multiple group factor analysis OR DIF analysis performed
nvariance N . . .
) Important differences found between group factors in multiple group factor analysis
OR DIF was found.
+ Correlation with gold standard >.70 OR Area Under the Curve (AUC) >.70
Criterion validity ? Not all information for '+' reported.
- Correlation with gold standard <.70 OR AUC <.70
The result is in accordance with the hypothesis OR AUC >.70
Responsiveness ? No hypothesis defined (by the review team)
- The result is not in accordance with the hypothesis OR AUC <.70
220 Note: + = Sufficient; ? = Indeterminate; - =Insufficient.
221
222 2.4.7 Data synthesis
223  To characterise the studies included in the systematic review, a narrative synthesis with
224  comparative tables will be performed. In addition, each study will receive a critical
225  evaluation. The psychometric properties of the instruments included will be evaluated
226  through the updated COSMIN criteria for the evaluation of measurement properties. The
227  results will be synthesised through a general evaluation of the PROM with the same
228  criteria. This assessment will consider the article in which the instrument was developed
229  and its subsequent validations. Short or substantially modified versions of an instrument
230  will be evaluated as independent from the original version.
231  The quality of the available evidence will be assessed through a modified GRADE
232 approach, in which both reviewers reach a consensus on whether the available evidence
233  ofeach assessed aspect is ‘high’, ‘moderate’, ‘low’ or ‘very low’ [55]. The results of this
234  evaluation will be included in conjunction with the previously described results.
235  The evidence for each measurement property will be summarised for each measurement
236  instrument, and the overall result will be determined based on the criteria of good
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237  measurement properties. The quality of the evidence will be graded according to a

238 modified GRADE approach (‘high’, ‘moderate’, ‘low’, ‘very low’ evidence). This
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239  general quality synthesis will be used to determine which measures of emotional

10 240  regulation are more robust for the sample population in which they are used.

241  Patient and public involvement
16 242  This research does not involve any patients or public members. No patients participated

18 243  in the design of the protocol.

21 244  Ethic and dissemination
24 245  This study was based on previously published data and did not directly involve any
26 246  human participants. Therefore, it is exempt from ethical review. Results are expected to

28 247  be published in a peer-reviewed journal in the field of adolescent and/or youth mental

31 248  health.
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Figure legends

Figure 1. Flowchart for the systematic review process under the COSMIN guidelines.
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A. Perform the
literature search

1. Formulate the aim of the review.

2. Formulate elegibility criteria.

3. Perform a literature search.

4. Select abstracts and full-text articles.

v

B. Evaluate the measurement properties

5. Evaluate content validity.

v

6. Evaluate internal structure.
-Structural validity.
-Internal consistency.

-Cross-cultural validity / Measurement invariance.

l

7. Evaluate the remaining measurement properties.

-Reliability.

-Measurement error.

-Criterion validity.

-Hypotheses testing for construct validity.

Evaluate the quality of the PROM

-Evaluate the methodological quality of
the included studies by using the
COSMIN Risk of Bias Checklist.

-Apply criteria for good measurement
properties by using quality criteria.

-Summarize the evidence and grade the
quality of the evidence by using the
GRADE approach.

-Responsiveness.

C. Select a PROM

8. Describe interpretability and feasibility.

v

9. Formulate recommendations.

v

10. Report the systematic review.
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Appendix: Search Strategies

1. WOS
((T1=((("emotion regulation" OR "affect regulation” OR "emotion dysregulation” OR
"affect dysregulation™) AND ("instrument*" OR "measure™ OR "measurement” OR
"measuring” OR "questionnaire” OR "questionnaires” OR "scale" OR "scales™) AND
("psychometric” OR "validity" OR "validation” OR "reliability" OR "internal consistency"
OR "alpha" OR "cronbach™ OR "re-test" OR "retest" OR "temporal stability™) )) OR
AB=((("emotion regulation” OR "affect regulation” OR "emotion dysregulation" OR
"affect dysregulation™) AND ("instrument*" OR "measure” OR "measurement” OR
"measuring” OR "questionnaire” OR "questionnaires” OR "scale” OR "scales™) AND
("psychometric” OR "validity" OR "validation” OR "reliability” OR "internal consistency"
OR "alpha" OR "cronbach™ OR "re-test" OR "retest” OR "temporal stability™))))) AND
LANGUAGE: (English OR Spanish) AND DOCUMENT TYPES: (Article)

2. PUBMED
(("emotion regulation”[Title/Abstract] OR "affect regulation”[Title/Abstract] OR "emotion
dysregulation”[Title/Abstract] OR "affect dysregulation"[Title/Abstract]) AND
("instrument*"[Title/Abstract] OR "measure”[Title/Abstract] OR
"measurement”[Title/Abstract] OR "measuring”[Title/Abstract] OR
"questionnaire"[Title/Abstract] OR "questionnaires”[Title/Abstract] OR
"scale"[Title/Abstract] OR "scales"[Title/Abstract]) AND ("psychometric”[Title/Abstract]
OR "validity"[Title/Abstract] OR "validation"[Title/Abstract] OR
"reliability”[Title/Abstract] OR “internal consistency"[Title/Abstract] OR
"alpha"[Title/Abstract] OR "cronbach"[Title/Abstract] OR "re-test"[Title/Abstract] OR
"retest"[Title/Abstract] OR "temporal stability"[Title/Abstract]))

3. SCOPUS
TITLE-ABS ( ( "emotion regulation” OR "affect regulation” OR "emotion dysregulation”
OR "affect dysregulation™ ) AND ( "instrument*" OR "measure” OR "measurement™ OR

"measuring” OR "questionnaire” OR "questionnaires” OR "scale" OR "scales" ) AND (
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"psychometric" OR "validity" OR "validation” OR "reliability” OR "internal consistency"
OR "alpha" OR "cronbach™ OR "re-test" OR "retest” OR "temporal stability” ) ) AND (
LIMIT-TO ( LANGUAGE , "English" ) OR LIMIT-TO ( LANGUAGE , "Spanish" ) )
AND ( LIMIT-TO (SRCTYPE , "j"))

4. PROQUEST
((T1("emotion regulation™ OR "affect regulation” OR "emotion dysregulation” OR "affect
dysregulation™) AND ("instrument*" OR "measure™” OR "measurement” OR "measuring”
OR "questionnaire™ OR "questionnaires” OR "scale” OR "scales™) AND ("psychometric"
OR "validity" OR "validation" OR "reliability" OR "internal consistency” OR "alpha" OR
"cronbach™ OR "re-test” OR "retest” OR "temporal stability™)) OR AB(("emotion
regulation” OR "affect regulation” OR "emotion dysregulation™ OR "affect dysregulation™)
AND ("instrument*" OR "measure” OR "measurement” OR "measuring" OR
"questionnaire™ OR "questionnaires” OR "scale” OR "scales™) AND ("psychometric" OR
"validity” OR "validation" OR "reliability" OR “internal consistency” OR "alpha” OR
"cronbach™ OR "re-test” OR "retest” OR "temporal stability™))) AND (at.exact("Article™)
AND la.exact("ENG" or "SPA") AND PEER(yes))
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PRISMA-P ChecKklist

Section and topic Item  Checklist item Location Comment
No

Administrative

information

Title

Identification la Identify the report as a protocol of a systematic review Page 1, Line Protocol is identified as such

1-2 in the title.

Update 1b If the protocol is for an update of a previous systematic Our protocol does not
review, identify as such ) correspond to an update of an

existing systematic review.

Registration 2 If registered, provide the name of the registry (such as Page 3, Line PROSPERO Registry
PROSPERO) and registration number 38 number is CRD42021249498

Authors:

Contact 3a Provide name, institutional affiliation, e-mail address Page 1, Line Information on authors
of all protocol authors; provide physical mailing 7-13 names, institutional
address of corresponding author affiliation and e-mail of

corresponding author is
available.

Contributions 3b Describe contributions of protocol authors and identify Page 13, Line  Information on contributors
the guarantor of the review 249-256 is provided.

Amendments 4 If the protocol represents an amendment of a Page 7, Line Our protocol does not
previously completed or published protocol, identify as 139-141 correspond to an amendment
such and list changes; otherwise, state plan for of an existing protocol.
documenting important protocol amendments Statement in case of protocol

amendments is provided.

Support:

Sources Sa Indicate sources of financial or other support for the Page 14, Line  Information on
review 259-262 support/funding of the study

is provided.

Sponsor 5b Provide name for the review funder and/or sponsor Page 14, Line  Information on

259-262 support/funding of the study
is provided.

Role of sponsor or Sc Describe roles of funder(s), sponsor(s), and/or

funder institution(s), if any, in developing the protocol ) )

Introduction

Rationale 6 Describe the rationale for the review in the context of Page 4-7, Line  Rationale for the systematic
what is already known 50-135 review is provided in the

introduction.

Objectives 7 Provide an explicit statement of the question(s) the Page 6-7, Line  The research question and
review will address with reference to participants, 115-135 objectives are described in
interventions, comparators, and outcomes (PICO) the introduction.

Methods

Eligibility criteria 8 Specify the study characteristics (such as PICO, study Page 7-9, Line  Inclusion criteria and
design, setting, time frame) and report characteristics 136-171 characteristics of the studies
(such as years considered, language, publication status) included are provided
to be used as criteria for eligibility for the review through the method section.

Information sources 9 Describe all intended information sources (such as Page 8, Line Information sources to be
electronic databases, contact with study authors, trial 150-155 used are described on the
registers or other grey literature sources) with planned 'Information sources' section.
dates of coverage

Search strategy 10 Present draft of search strategy to be used for at least Supplementary  Search strategy for all
one electronic database, including planned limits, such Material databases is provided in the

that it could be repeated

Appendix as Supplementary
Material.

Study records:
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Data management

Selection process

Data collection
process

Data items

Outcomes and
prioritization

Risk of bias in

individual studies

Data synthesis

Meta-bias(es)

Confidence in
cumulative evidence
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1la  Describe the mechanism(s) that will be used to manage Page 9-13, Records will be managed
records and data throughout the review Line 173-240.  using Excel, the COSMIN
Risk of Bias Checklist, the
COSMIN updated criteria
and the GRADE approach.
11b  State the process that will be used for selecting studies Page 9-10, Two independent reviewers
(such as two independent reviewers) through each Line 176-199 plus an additional reviewer
phase of the review (that is, screening, eligibility and when consensus is required.
inclusion in meta-analysis)
11c  Describe planned method of extracting data from Page 9-12, Method for assessing studies
reports (such as piloting forms, done independently, in Line 172-220 is described in the Method
duplicate), any processes for obtaining and confirming section.
data from investigators
12 List and define all variables for which data will be Page 11, Line Variables useful to the study,
sought (such as PICO items, funding sources), any pre- 218-220 for instance, coefficients or
planned data assumptions and simplifications indices of structural validity,
internal consistency, are
specified through the
COSMIN updated criteria.
13 List and define all outcomes for which data will be Page 11, Line  Variables useful to the study,
sought, including prioritization of main and additional 218-220 for instance, coefficients or
outcomes, with rationale indices of structural validity,
internal consistency, are
specified through the
COSMIN updated criteria.
14 Describe anticipated methods for assessing risk of bias Page 10-11, Risk of bias will be assessed
of individual studies, including whether this will be Line 200-209 using the COSMIN Risk of
done at the outcome or study level, or both; state how Bias Checklist.
this information will be used in data synthesis
15a  Describe criteria under which study data will be Our current study does not
quantitatively synthesised - involve a quantitative
synthesis (meta-analysis).
15b  If data are appropriate for quantitative synthesis, Our current study does not
describe planned summary measures, methods of involve a quantitative
handling data and methods of combining data from - synthesis (meta-analysis).
studies, including any planned exploration of
consistency (such as 12, Kendall’s 1)
15¢c  Describe any proposed additional analyses (such as Our current study does not
sensitivity or subgroup analyses, meta-regression) - involve a quantitative
synthesis (meta-analysis).
15d  If quantitative synthesis is not appropriate, describe the Our current study does not
type of summary planned involve a quantitative
synthesis (meta-analysis).
Data on the studies, measures
_ used, sample characteristics
and psychometric properties
will be adapted into tables for
qualitative analysis.
16 Specify any planned assessment of meta-bias(es) (such
as publication bias across studies, selective reporting - -
within studies)
17 Describe how the strength of the body of evidence will Page 12, Line  Quality of the measures, their

be assessed (such as GRADE)

222-240

properties and evidence will
be assessed using the
COSMIN Risk of Bias
Checklist along with a
modified GRADE approach.
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