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Assessing Sibling Relationships: A Systematic Review of Measures and
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Abstract

Sibling relationships play a significant role in children’s emotional and social
development, and several instruments have been developed to assess this dynamic.
However, it is unclear which measures are available and how many of these meet the
current recommendations for robust psychometric tools. This study identified and
reviewed the psychometric properties of measures of sibling relationships in children
and adolescents, following the Consensus-based Standards for the Selection of Health
Measurement Instruments (COSMIN) guidelines. We also provide recommendations to
guide the selection of existing measures and make suggestions for developing and
validating future sibling relationship measures. We searched six electronic databases
(APA PsycINFO, APA PsycTests, CINAHL, Medline, and OVID), screened studies against
the inclusion and exclusion criteria, and conducted a narrative synthesis. Overall, no
single measure achieved high ratings across the COSMIN criteria. Although many
demonstrated moderate to good psychometric properties, for structural
validity and internal consistency, each exhibited some limitations in other domains,
such as content validity and cross-cultural validity. Our findings highlight the need to
develop and validate a new sibling measure that aligns with modern psychometric
standards. Future efforts should focus on developing and validating measures that
include samples of children and/or parents across multiple developmental stages and
diverse or non-traditional family structures. Additionally, comprehensive Patient-
Reported Outcome Measure (PROM) development is essential to ensure strong content

validity and to capture the full range of constructs relevant to sibling relationships.
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Introduction

Siblings often share a bond that outlasts many other relationships, making it one of the
most enduring connections in a person’s life (Buhrmester & Furman, 1990; Volling,
2003). These relationships not only support emotional and social development but also
facilitate the acquisition of essential interpersonal skills (Buist & Vermande, 2014;
Kramer & Conger, 2009). Although siblings can display warmth and affection, their
interactions may also involve conflict and aggression (Tucker & Finkelhor, 2017).
Nonetheless, when these bonds are positive, they offer a source of security during
challenging circumstances, buffering the impact of stressors such as poverty, martial
conflict, and divorce (Milesky & Levitt, 2005; Hetherington, 1989) and promote

resilience in the face of adversity (Dunn, 2006).

Despite their crucial role, sibling relationships remain relatively understudied compared
to parent-child or peer relationships (McHale, Updegraff & Whiteman, 2012). Assessing
sibling relationship quality is essential for both research and clinical practice. For
example, clinicians may evaluate sibling relationship quality to inform family
interventions, while researchers studying sibling dynamics require reliable tools to
capture key relational dimensions. Several instruments have been developed to
measure sibling relationships; however, a recent review (Holmes et al., 2024)
highlighted that it is unclear how many of the current measures of sibling relationship
guality meet the current specific criteria by structured tools for developing reliable and
valid measures. They recommended that future research systematically examine each
relationship quality measure to utilise robust instrument development and validation
standards. There may have been a lack of rigorous development process across
measures of sibling relationship quality, which could compromise their appropriateness
across different subpopulations of children, limit their developmental specificity (e.g.
measures for school-age siblings compared to adolescent siblings) and compromise
their use of subsequent modelling. When developing and validating measures, poor
construct measurement can result in unreliable or biased data, potentially
compromising research findings and clinical interventions. To avoid these limitations,
this systematic review applies the Consensus-based Standards for the Selection of

Health Measurement Instruments (COSMIN) (Mokkink et al., 2024) guidelines to
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identify and evaluate measures of sibling relationship quality in children and
adolescents. Our findings aim to facilitate the assessment of sibling dynamics and

enhance the understanding of sibling relationships in developmental contexts.

Aims

The primary aim of this systematic review is to critically evaluate the existing
psychometric measures of sibling relationship quality in children and adolescents using
the COSMIN guidelines to determine their methodological robustness and utility in both
research and clinical contexts. The secondary aim is to guide the selection of
appropriate tools and inform future development and validation of sibling relationship

measures.

Objectives

1. Identify all existing measures that assess sibling relationship quality in children
and adolescents up to 18 years.

2. Describe these measures' development and psychometric properties, including
validity, reliability and responsiveness.

3. Evaluate the methodological quality of included studies using the COSMIN Risk
of Bias checklist.

4. Provide recommendations to help clinicians and researchers select the most
suitable measures based on psychometric strength and methodological rigour.

5. Suggest directions for future research in developing and validating sibling

relationship measures.

Methods

Search Strategy

This review was conducted by a research team of two professors (HM, AD) and two
doctoral students (ER, AD) at the University of Glasgow. A research librarian was
consulted on developing and conducting an electronic search strategy to identify sibling
relationship quality measures. The search was performed across six electronic

databases, OVID (EMBASE, Medline, Health and Psychosocial Instruments) and
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EBSCOhost (APA PsycINFO, APA PsycTests, CINAHL) on October 9, 2024. Search terms
were tailored to meet the specific syntax requirements of each database. Key search
terms included combinations of “sibling relationship*,” “sibling bond*,” “sibling
quality,” and related terms, alongside “measure*,” “tool*,” “questionnaire*,” and
“psychometric*,” including specific psychometric properties such as “validity,”

“reliability,” and “factor analysis.” Full details of the search strategy are provided in

Appendix 1.1.

Selection Criteria

To be included in this review, articles needed to present psychometric evidence
regarding measures of sibling relationships in children and adolescents up to 18 years.
Eligible studies reported psychometric evidence and could involve developing new
measures or validating existing tools. Only studies published in peer-reviewed journals
and available in English were included. Studies were excluded if they did not report
psychometric evidence, such as reliability or validity data, focused on sibling
relationships without reporting psychometric properties of the measures used, or
exclusively assessed twin relationships without extending the tool for non-twin siblings.
Grey literature, such as dissertations, theses, conference abstracts, reports, or book

chapters, were also excluded.

Data Extraction

Articles were entered into the Rayyan online reviewing system (https://rayyan.ai) for

study authors to determine whether studies met the inclusion criteria for this review.
The primary researcher (ER) searched, screened, and extracted articles, and reference
lists of selected articles were hand-searched for additional relevant studies. A co-rater
(AD) reviewed 20% (N = 8) of the randomly chosen articles against the eligibility criteria
at title/abstract screening and full-text screening to increase reliability. A data
extraction tool (Appendix 1.2) was developed to extrapolate information relating to
authors, publication year, study design, sample characteristics, recruitment, and

outcome measures and to illustrate key findings from all included studies.
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Narrative Synthesis

This review followed Popay et al.’s (2006) narrative synthesis framework. First, articles
were described and grouped. Next, we explored potential sources of heterogeneity,
such as measurement format (child vs. parent report), sample age range, cultural
context and constructs measured. Finally, we assessed the robustness of our synthesis
by mapping findings onto the COSMIN quality appraisal, considering methodological

strengths and gaps. The results were discussed in relation to the review’s aims.

Assessment of Measurement Properties: Methodological Quality

The quality appraisal tool used was the COSMIN checklist (Mokkink, 2024). The COSMIN
contains questions on patient-reported outcome development (PROM), content
validity, structural validity, internal consistency, cross-cultural validity/measurement
invariance, reliability, measurement error, criterion validity, hypothesis testing for
construct validity, and responsiveness (Appendix 1.3). Studies were rated as Very Good,
Adequate, Doubtful or Inadequate. To ensure inter-rater reliability, 20% (N = 3) of the
papers were randomly assigned to a second rater (AD) for independent appraisal.

Discrepancies in ratings were resolved through discussion.

Cohen’s kappa was calculated to assess agreement beyond chance k =0.71 (SE = 0.11,
95% CI [0.50, 0.92]. A weighted Kappa was computed using a linear weighting scheme
to account for the degree of disagreement, weighted k = 0.73, similarly indicating
substantial agreement. This suggests a high level of agreement between raters (Landis

& Koch, 1977)

Results

Study Selection

The search strategy yielded 1,107 records. After the removal of 60 duplicates, 1,047
abstracts were screened. Of these, 1,006 were excluded based on title and abstract
review, and one full text could not be retrieved, leaving 40 full texts for full-text
screening. Twenty-four articles were excluded for not meeting the eligibility criteria,

and one was excluded for not reporting the psychometric properties of the measure
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Identification

Screening

(Figure 1.1). Two further studies were identified through citation searching and were
eligible for inclusion. Seventeen studies met the inclusion criteria and were included in

this systematic review.

Figure 1.1
PRISMA Flow Diagram

| Identification of studies via databases and registers ‘ | Identification of studies via other methods
Studies identified from databases
{n=1,107): Studies removed before
OVID (EMBASE, Medline, screening: Studies identified from:
HAPI) (n = 243) > Duplicate studies removed Citation searching (n = 2)
EBSCOhost (APA PsycINFO, (n =60)
APA PsycTests, CINAHL) (n
= 864)
v
Studies screened » | Studies excluded**
(n=1,047) {n = 1,006)
v
Studies sought for retrieval »| Studies not retrieved Studies sought for retrieval
(n=41) | n=1) w=d
v
Studies assessed for eligibility Studies excluded: Studies assessed for eligibility
(n=40) Based on inclusion/exclusion (n=2)
criteria (n = 24)
Did not report psychometric
properties (n = 1)

\d

Studies included in review
(n=17) <

Study Characteristics

Table 1.1 provides an overview of the synthesised key information from the included
studies. Nine studies focused on the development of a new sibling relationship
measure, while eight investigated the validation of existing instruments. Nine studies
were conducted in the United States, three in China, two in Canada, two in the

Netherlands, one in Spain, one in Italy, and one in Greece. The samples included 3,227
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children and 2,569 parents (n=5,796), with children’s ages ranging from 1 month to 18
years. Most samples were predominantly White, although one study was described as
“ethnically diverse” (Persram et al., 2022) without further detail. Some studies recruited
international samples (Greek, Dutch, Spanish, and Chinese). Families were generally
middle- or upper-middle-class, often representing intact, two-parent households. One
exception included both adoptive and non-adoptive two-parent families (Stocker et al.,
1989). Data collection methods included school-based, home-based, and research-

based interviews, observations, and questionnaires.

Included Instruments

Ten sibling relationship measures were identified: the Sibling Relationship
Questionnaire (SRQ) and four validation studies, Maternal Interview (MIACSR), Sibling
Relationship Inventory (SRI) and two validation studies, Parental Expectations and
Perceptions of Children’s Sibling Relationship Questionnaire (PEPC-SRQ) and one
validation study, Sibling Attachment Inventory (SAl), Adolescents’ Perceptions of Sibling
Trust (APST), Sibling Relationship Questionnaire for Chinese Preschool Children—
Parental Version (SRQ-CPC-PV), Early Childhood-Sibling Relationship Questionnaire—
China Specific (EC-SRQ-CS), Sibling Relationship Assessment (SRA), and Chinese—Sibling

Behaviour Inventory (C-SIB).

Among the included instruments, the SRQ had the most validation studies (n=4),
followed by the SRI (n=2). The MIACSR, PEPC-SRQ, and C-SIB each had one associated
validation study. The remaining five measures (SAl, APST, PEP-SRQ-PV, EC-SRQ, and
SRA) were included only in their original development or application reports, with no

additional independent validation studies identified.
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Table 1.1

Study Characteristics
Authors Year [Journal Country |Study Design | Measure Sample Size Age Range Population Setting
Label
Furman & 1985 | Child United |[Instrument Sibling 247 children 11-13 yearsold | Mostly Caucasian children from School-based interviews
Buhrmester Development | States Development | Relationship middle to upper middle-class families |and questionnaire
Questionnaire administration
(SRQ)
Stocker, 1989 | Child United [Instrument Maternal 96 mothers 3-10 years old Intact Caucasian families, mix of Home-based observations
Dunn & Development | States Development |Interview About |192 children adoptive families and non-adoptive and interviews
Plomin Children’s Sibling families
Relationships
Buhrmester 1990 | Child United |[Instrument Sibling 363 children 8-18 years old Predominantly Caucasian children School-based
& Furman Development | States Validation Relationship from middle and upper-middle class guestionnaire
Questionnaire families administration
(SRQ)
Stocker & 1992 |Journal of United [Instrument Sibling 206 children 6-11 years old Children from middle class families, Home-based interviews
McHale Social and States Development | Relationship assumed to be Caucasian and telephone interviews
Personal Inventory (SRI)
Relationships
Karmer & 1995 | Family United |[Instrument Parental 114 parents 14 months-5 98% White, educated, middle class Parents completed the
Baron Relations States Development |Expectations and |57 children years old two-parent families guestionnaire at home

Perceptions of
Children's Sibling
Relationships
Questionnaire
(PEPC-SRQ)




Boer, 1997 |Journal of United [Instrument Sibling 206 American |5-12 years old Predominantly White, middle and Interviews
Westenberg Social and States & | Validation Relationship children 452 working-class children
, McHale, Personal Netherla Inventory (SRI) Dutch children
Updegraff & Relationships |nds
Stocker
Swift,Taylor, | 2003 | Development |United |Instrument Sibling 103 children 6-12 years old Middle to upper income children with | Questionnaire-based
Kaugars, aland States Validation Relationship who were a sibling having moderate or severe assessments, mailed
Drotar, Behavioual Questionnaire siblings of TBI or orthopaedic injuries surveys, and follow-up
Yeates, Paediatrics (SRQ) children with clinic visits
Wade & TBI or
Stancin orthopaedic
injuries

Lecce, de 2010 |European Italy Instrument Sibling 385 children 6-12 years old Middle class children, presumed to be |School-based assessments
Bernart, Journal of Validation Relationship White
Vezzani, Development Inventory (SRI)
Pinto & al Psychology
Primi
Derkman, 2010 |European Netherla | Instrument Sibling 428 13-16 yearsold [96-98% Dutch adolescents with Home-based data
Scholte, Van Journal of nds Validation Relationship adolescents biologically related siblings collection via interviews
der Veld & Assessment Questionnaire and questionnaires
Engels (SRQ)
Adamis, 2017 |Psychology: |Greece [Instrument Sibling 185 10-18 years old | Adolescents in Greek Urban and rural |Schools for adolescent
Tsamparl & The Journal of Validation Relationship adolescents areas participants and homes
Talanti Hellenic Questionnaire for parent participants

Psychological (SRQ)

Society
Noel, 2018 | Child Canada [Instrument Sibling 172 children 10-14 yearsold [ 98% White, 77% two parent home School-based data
Francies & Psychiatry Development |Attachment and children and adolescents collection during class
Tilley and Human Inventory (SAIl) adolescents hours

Development
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Wang, Li, 2021 |Family China Instrument Early Childhood |954 parents of |Parents of 1 Educated, Chinese parents of Interviews and
Liu, Zhao, Li Relations Development |[Sibling children month to 8-year- | preschool children guestionnaires
& Niu Relationship old children
Questionnaire
(China-specific)
Persram, 2022 |Canadian Canada [Instrument Adolescent 191 10-13 years old | Ethnically diverse (no exact numbers |School-based individual
Howe & Journal of Development |Perceptions of adolescents or definition) adolescents from lower |administration via tablets
Bukowski Behavioural Sibling Trust to middle class schools
Science (APST)
Jiang, Cao, |2022 |Frontiersin China Instrument Sibling 591 mothers of |3-6 years old Preschool children in China from five | Home-based parental
Huang, Wu Psychology Development | Relationship preschool kindergartens questionnaire with data
& Chen Questionnaire for | children collected at kindergartens
Chinese
Preschool
Children
(Parental
Version)
Lépez- 2022 | Family Spain Instrument Parental 244 mothers Mothers of 2-10- | 79% of Spanish mothers were college |Interviews and online
Fernandez, Relations Validation Expectations and year-old children |educated, with 90% from intact guestionnaires
Gomez- Perceptions of families
Benito, Children's Sibling
Kramer & Relationships
Barrios Questionnaire
(PEPC-SRQ)
Agnew, 2023 | Behaviour United [Instrument Sibling 40 children 4-14 years old Sibling dyads with one sibling with Research-based
Fiani & Modification | States Development |Relationship ASD, no information on ethnicity or assessments in controlled
Jones Assessment class conditions
(SRA)
Xu, Wang, |2023 |Frontiersin China Instrument Chinese-Sibling [ 590 parents of |3-6 years old Preschool children in China Home-based parental
Gao, Wang Psychology Validation Inventory of preschool guestionnaire
& Wu Behaviour (C-SIB) | children
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Measure Characteristics

Table 1.2 provides an overview of synthesised key information about the measure

characteristics.

Type of Report

Twelve studies included measures that were child-reported, SRQ and its validation
studies, SRI and its validation studies, SAl, and SRA, and five studies included measures
that were parent-reported, MIACSR, PEPC-SRQ and its validation studies, SRQ-CPC, EC-
SRQ and C-SIB.

Item Count and Format

The number of items ranges from as few as 9 (APST) to 48 (SRQ). Sixteen responses
were indexed using Likert—scales and one study was an observational measure that

recorded the percentage of time the siblings spent in the social interaction condition.

Recurring Factors

Several factors were consistently reported across measures. Rivalry (including
Rivalry/Competition and Rivalry/Jealousy) appeared in eleven studies, while Warmth
(including Warmth/Closeness and Sibling Warmth) was noted in nine. Conflict (or
Conflict/Rivalry) and Relative Power/Status appeared in six studies, and Affection in
four. Additionally, Competition and Hostility were each reported in three studies, with
Agonism, Aggression, and Jealousy noted in two studies. A range of other factors, such
as Cooperation, Help, Smiles, Protests, Teasing, Admiration, Respect, Communication,
Trust, Alienation, Reliability, Honesty, Companionship, Empathy, Teaching, Avoidance,
Sibling Interaction, Sibling Acceptance, Social Interaction Preference, and Joint Play,

were each reported in one study.



Population Focus

Fifteen studies focused on typically developing siblings, whilst two studies focused on
specialised populations, such as siblings of children with traumatic brain injuries (Swift

et al., 2003) or autism spectrum disorder (ASD) (Agnew et al., 2023).

Population and Translations

Instruments initially developed in North American contexts, such as the SRQ, the SRI,
and the PEPC-SRQ, have been translated into Greek (Adamis et al., 2017), Dutch (Boer
et al., 1997; Derkman et al., 2010), Italian (Lecce et al., 2010), and Spanish (Lopez-
Fernandez et al., 2022).

Context and Application

Most measures were developed within research settings, with potential applications in

clinical and educational settings.
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Table 1.2

Measure Characteristics

Name Reference |Purpose Child or Underlying Factors Number |Scoring Response Options |Intended Context of Use
Parent of ltems | Method
Reported
Sibling Furman & To measure Child Warmth/Closeness, Relative |48 Likert Scale |1 =Hardlyatall,5 |Within aresearch setting,
Relationship Buhrmester | children’s reported Power/Status, Conflict, = Extremely much | potential clinical and educational
Questionnaire |(1985) perceptions of Rivalry applications
(SRQ) sibling
relationship
qualities
Maternal Stocker, To create a Parent Positive (joint play, affection, |17 Likert Scale |1 = Almost Within a developmental research
Interview Dunn & comprehensive, |reported cooperation/help, smiles) never/rarely, 5 = setting, conducted in the family
About Plomin multi-method Negative (jealousy, Regularly/just home
Children’s (1989) assessment of aggression, competition, about every day
Sibling sibling protests, teasing)
Relationships relationships
(MIACSR)
Sibling Buhrmester | To measure Child Relative Power/Status, 48 Likert Scale |1 =Hardlyatall,5 |Within aresearch setting,
Relationship & Furman children’s reported Warmth/Closeness, = Extremely much | potential clinical and educational
Questionnaire |(1990) perceptions of Conflict/Rivalry applications

(SRQ)

sibling
relationships
during middle
childhood and
adolescence




Sibling Stocker & To assess Child Affection, Rivalry, Hostility 17 Likert Scale [1=Notatall,5= | Within a research setting,
Relationship McHale children’s self- reported All the time potential clinical and educational
Inventory (SRI) |(1992) reported applications
behaviours and
perceptions
toward their
siblings
Parental Karmer & To assess Parent Warmth, Agonism, 24 Likert Scale |1= Never, 5= Within a research and applied
Expectations Baron parental reported Rivalry/Competition Always intervention development setting.
and (1995) perceptions, Potential clinical and educational
Perceptions of standards, and applications
Children’s expectations for
Sibling their children’s
Relationships sibling
Questionnaire relationship
(PEPC-SRQ) behaviours
Sibling Boer, Assess a Child Affection, Hostility, Rivalry 14 Likert Scale |1 = Almost never, 5 | Within a research setting,
Relationship Westenberg | shortened reported = Always potential clinical and educational
Inventory (SRI) |, McHale & |version of SRl in applications
Updegraff | American and
(1997) Dutch samples
Sibling Swift, To assess sibling | Child Warmth/Closeness, Conflict, |24 Likert Scale |1 =Hardlyatall,5 |Within a research setting,
Relationship Taylor, relationship reported Rivalry, Admire/Respect = Extremely much | potential clinical and educational
Questionnaire | Kaugars, quality in families applications
(SRQ) Drotar, of children with
Yeates, traumatic brain
Wade & injury (TBI)
Stancin
(2003)

23




Sibling Lecce, de To examine the | Child Affection, Hostility, Rivalry 17 Likert Scale |1=Notatall,5= Within a research setting,
Relationship Bernart, psychometric reported All the time potential clinical and educational
Inventory (SRI) |Vezzani, properties of the applications
Pinto & Sibling
Primi (2011) | Relationship
Inventory (SRI) in
an ltalian sample
Sibling Derkman, To confirm the Child Warmth/Closeness, Conflict |21 Likert Scale |1 =Hardlyatall,5 |Within aresearch setting,
Relationship Scholte, Van | factorial reported = Extremely much | potential clinical and educational
Questionnaire |der Veld & |structure of SRQ applications
(SRQ) Engles for internalising
(2010) externalising
behaviours in a
sample of Dutch
adolescents.
Sibling Adamis, Translate SRQ Child Warmth/Closeness, Relative |21 Likert Scale |1 =Hardlyatall,5 |Within aresearch setting,
Relationship Tsamparl & |into Greek and reported Status/Power, Conflict, = Extremely much | potential clinical and educational
Questionnaire [Talanti examine its Rivalry applications
(SRQ) (2017) psychometric
properties.
Sibling Noel, To measure Child Communication, Trust, 21 Likert Scale |1 = Never true, 3 = | Within a research setting,
Attachment Francies & [attachment reported Alienation Always true potential clinical and educational
Inventory (SAI) |Tilley (2018) | components in applications
sibling
relationships and
develop a
measure.
Early Childhood [ Wang, Li, To develop and |Parent Warmth, Rivalry/Jealousy, 22 Likert Scale |1 = Never happens, | Within a research setting,
Sibling Liu, Zhao, Li |validate a sibling |reported Conflict 5 = Always potential clinical and educational
Relationship & Niu relationship happens applications
(2021) quality
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Questionnaire
(China-specific)

guestionnaire in
early childhood
within
contemporary
Chinese culture.

Adolescent Persram, To measure Child Reliability, Honesty 9 Likert Scale |1 = Not atall true, | Within a research setting,
Perceptions of |[Howe & adolescent’s reported 5 = Very true potential clinical and educational
Sibling Trust Bukowski perceptions of applications
(APST) (2022) trust in their

sibling

relationships and

develop a

measure.
Sibling Jiang, Cao, |[To measure the |Parent Sibling Interaction, Sibling 18 Likert Scale |1 = Never happens, | Within a research setting,
Relationship Huang, Wu |[structure and reported Acceptance, Sibling Warmth, 5 = Always potential clinical and educational
Questionnaire | & Chen quality of sibling Sibling Rivalry happens applications
for Chinese (2022) relationships in
Preschool preschool-aged
Children children in China.
(Parental
Version)
FFParental Lopez- Translate PEPC- | Child Warmth, Agonism, 24 Likert Scale |1= Never, 5= Within a research setting,
Expectations Fernandez, |[SRQinto Spanish |reported Rivalry/Competition Always potential clinical and educational
and Gomez- and examine its applications
Perceptions of |Benito, psychometric
Children's Kramer & properties.
Sibling Barrios
Relationships (2022)

Questionnaire
(PEPC-SRQ)
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Sibling Agnew, To develop and | Child Social Interaction Preference |NA - % of time The physical Within a research setting,
Relationship Fiani & validate a sibling |reported behaviour |the sibling |location: standing, |potential clinical and educational
Assessment Jones relationship al spends in sitting/lying down | applications
(SRA) (2023) assessment assessme |the social

measure in nt interaction

children with condition

ASD,
Chinese-Sibling | Xu, Wang, [To validate the C- | Parent Companionship, Empathy, 32 Likert Scale |1 = Never, 5= Within a research setting,
Inventory of Gao, Wang |SIB by examining |reported Teaching, Rivalry, Aggression, Always potential clinical and educational
Behaviour (C- |& Wu its psychometric Avoidance applications
SIB) (2023) properties in

China
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Measurement Properties: Methodological Quality and Quality Criteria

The following sections outline the COSMIN-based assessment (Mokkink et al., 2024) of

each measure’s psychometric properties. See Table 1.3 for a summary of these.

PROM Development

Eight studies have reported on the development of new measures (SRQ, SRI, PEPC-SRQ,
SAl, APST, PEP-SRQ-PV SRA and EC-SRQ). Of these, EC-SRQ received the highest rating
Very Good. PEP-SRQ-PV was rated Adequate, SRQ was rated Doubtful, and SRI, PEPC-
SRQ, SAIl, and APST were Inadequate due to limited or absent qualitative methods in

item generation.

Content Validity

All measures clearly described the underlying constructs and linked item content to
well-established theoretical frameworks in sibling relationship literature, specifying age
range, family composition, and settings in which the measures were intended.
Nevertheless, SRQ, SRI, PEP-SRQ, SAl and APST received an Inadequate rating due to
limited and/or absent qualitative methods in item development and refinement. PEP-
SRQ-PV and EC-SRQ were rated Adequate as they partly addressed wording or general
clarity from participant feedback; however, they did not probe systematically for
missing concepts or participant understanding. The SRA employed direct behavioural
observation instead of the qualitative item generation method, rendering standard
content-validity assessment via interviews or focus groups not applicable. Few studies
(SRQ; Buhrmester & Furman, 1990; SAIl; Noel et al., 2018; APST; Persram et al., 2022
and SRA; Agnew et al., 2023) reported a dedicated “item relevance” step or formal
cognitive interviews specifically addressing comprehensibility, describing this step
minimally or not at all. Although expert input from teachers, professors, and
postgraduates was sometimes sought, the process was not always highly structured or
described in detail. The highest risk of bias was Adequate for PEP-SRQ-PV and EC-SRQ,

with the remainder being Inadequate.



Structural Validity

Six studies, two of SRQ’s validation studies (Derkman et al., 2010, Adamis et al., 2017),
SRl validation study (Lecce et al., 2010), PEP-PSQ-PV, EC-SRQ and C-SIB, received a Very
Good rating as they performed both exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA). Four studies used only EFA, receiving Adequate rating (PEPC-SRQ;
Kramer & Baron, 1995, Lopez-Fernandez et al., 2022; SAl; Noel et al., 2018 and APST;
Persram et al., 2022), while four studies, the original SRQ (Furman & Buhrmester, 1985)
and it’s validation study (Buhrmester & Furman, 1990), MIACSR, original SRI (Stocker &
McHale, 1992) received Doubtful rating as they relied solely on principal component
analysis (PCA) to reduce the variables into a smaller set, rather than using exploratory
or confirmatory factor analysis to examine their factor structure. Finally, the SRQ
validation study (Swift et al., 2003) received an Inadequate rating due to performing
PCA with a sample size that was less than five times the number of items in the tested
model, falling below the COSMIN’s recommended threshold for adequate factor
analysis. Most studies met the COSMIN standards for sample size recommendation,

generally achieving five to seven participants per item or more.

Internal Consistency

Internal consistency was consistently strong across measures. Fifteen studies were
rated Very Good, MIACSR rated /nadequate due to neither Cronbach’s alpha nor item-
total correlations calculated, and SRA rated Not Applicable due to being a single, direct
observational measure. Most used Cronbach’s alpha (> .80 in many subscales), and one
study (C-SIB; Xu et al., 2023) calculated Omega. Subscales such as Warmth/Closeness
and Conflict had high alpha values (range: .84-.92), while Rivalry or Status/Power were

sometimes lower but still moderate (e.g., .58-.66).

Cross-Cultural Validity

Most measures received Not Applicable ratings in this domain as they were validated in
a single language or single cultural context without formal multi-group CFA or
invariance testing. Although the SRQ, SRl and PEPC-SRQ were translated into Greek,

Dutch, Italian, and Spanish, no multigroup CFA was reported, so true cross-cultural
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equivalence is unclear. Boer et al. (1997) used United States and Dutch samples for
their SRI validation study but did not conduct formal invariance testing, so it was rated
Inadequate. The Chinese measures PEP-SRQ-PV, EC-SRQ and C-SIB were rated Doubtful
as within-country invariance analysis in China demonstrated partial or full
invariance across  different regions, suggesting some cross-regional validity.
However, no direct cross-linguistic equivalence was tested versus an English version,

so international cross-cultural validity is still undetermined.

Reliability

Test-retest reliability was tested in several studies. The SRA received a Very Good rating,
five studies, SRQ validation study (Adamis et al., 2017), SRI validation study (Boer et al.,
1997), PEPC-SRQ and its validation study, and C-SIB five were Adequate, and five
studies, SRQ, MIACSR, SRI, PEP-SRQ-PV and EC-SRQ, were Doubtful. Many relied on
Pearson correlations over the recommended intra-class correlation coefficient (ICC).
Time intervals varied (two weeks to several months), with shorter intervals generally

yielding stronger correlations.

Measurement Error

Measurement error is the difference between a measured quantity and its true value.
Five studies, PEPC-SRQ and its validation study, EC-SRQ, SRA and C-SIB, received an
Adequate rating for measurement error as stability was assumed but not confirmed.
Although the time interval and measurement conditions were appropriate, the MIACSR
received an /Inadequate rating as they did not report any explicit indices of
measurement error. The SRl was rated as Doubtful due to test-retesting using Pearson’s

r instead of ICC. The remaining studies were rated Not Applicable.

Criterion Validity

Criterion validity is the extent to which a measurement instrument correlates with or
predicts an external criterion (Mokkink et al., 2024). All studies received a Not
Applicable rating due to the absence of a current ‘gold-standard’ sibling relationship

measure.
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Hypothesis Testing for Construct Validity

Hypothesis testing can occur by comparison to other outcome measures (convergent
validity) or differences in scores between known groups (discriminative validity)
(Mokkink et al., 2024). For the former, ten studies were rated Very Good, two were
rated Adequate, and three were rated Doubtful. For the latter, four studies were rated
as Very Good, one Adequate, and one Doubtful. Studies generally compared the new or
adapted instrument with existing, theoretically related measures, such as SRQ
guestionnaires, attachment scales or behavioural checklists, with these comparator

instruments being generally well described.

Responsiveness

Few measures explicitly examined responsiveness to change, for example, pre-post
intervention or longitudinal studies. As a result, all instruments were rated Not
Applicable, reflecting limited evidence of sensitivity to detect within-person changes

over time.

Administration and Contextual Considerations

Certain items in parent-reported instruments may be less relevant for older children or
adolescents, particularly when they focus on preschool behaviours. Most tools are
straightforward to administer in a typical research or educational setting. However,
their adaptability and relevance should be carefully considered when applied to
specialised populations or unique family structures. The SRA for ASD populations
involved direct observation rather than self-report, which required trained personnel

and a specialised setup.
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Table 1.3

Quality of Studies on Measurement Properties using COSMIN Risk of Bias

Instrument PROM Content Structural Internal Cross- Reliability Measurement Criterion Hypothesis Hypothesis Responsiveness
Development Validity Validity Consistency Cultural Error Validity Testing Testing
Validity (Convergent (Discriminant
Validity) Validity)
Original SRQ (Furman & NA NA NA NA NA
Measure Buhrmester, D D VG D VG
1985)

Validation SRQ
Studies (Buhrmester & NA NA D VG NA NA NA NA NA VG NA
Fuman, 1990)

SRQ (Swift et
al., 2003) NA NA [ VG NA NA NA NA VG VG NA
SRQ (Derkman
etal., 2010) NA NA VG VG NA NA NA NA VG NA NA
SRQ (Adamis
etal., 2017) NA NA VG VG NA A NA NA A NA NA
Validation MIACSR
Study (Stocker et al., NA NA D | NA D NA NA VG VG NA
1989)
Original SRI (Stocker &
Measure McHale, 1992) IN IN D VG NA D D NA D D NA
Validation SRI (Boer et al.,
Studies 1997) NA NA D VG A NA NA D A NA
SRI (Lecce et
NA NA VG VG NA NA NA NA A NA NA

al., 2010)




Original PEPC-SRQ

Measure (Kramer & | A VG NA A A NA D NA NA
Baron, 1995)

Validation PEPC-SRQ

Study (Lopez- NA NA A VG NA A A NA VG NA NA
Fernandez et
al., 2022)

Original SAIl (Noel et al.,

Measures 2018) | A VG NA NA NA NA VG NA NA
APST (Persram
etal., 2021) | A VG NA NA NA NA VG NA NA
PEP-SRQ-PV
(Jiang et al., A A VG VG D D A NA VG NA NA
2022)
EC-SRQ (Wang
etal., 2022) VG A VG VG D D A NA VG NA NA
SRA (Agnew et ) .
al., 2023) NA NA NA (Single obs) | NA (Single obs) NA VG A NA VG NA NA

Validation C-SIB (Xu et al.,

Study 2023) NA NA VG VG D A NA NA VG NA NA

Notes:

VG = Very good, A = Adequate, D = Doubtful, | = Inadequate, NA = Not Assessed or Not Applicable (i.e., no evidence was found in the included articles).
These refer to the overall rating for that domain, as extracted from the COSMIN risk-of-bias checklist.

“SRA (Agnew et al., 2023)” is a single-behaviour observational measure: structural validity and internal consistency do not meaningfully apply, so these were marked “NA”
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Discussion

This systematic review aimed to identify, describe, and evaluate measures of sibling
relationship quality in children and adolescents according to the COSMIN Risk of Bias
criteria. Our primary aims were to identify existing measures, describe their
development and psychometric properties and provide recommendations for
instrument selection and future sibling relationship measurement development.
Overall, we found that no single instrument currently fulfils all COSMIN criteria to a
uniformly high standard. Although many measures demonstrated moderate to good
psychometric properties, especially for structural validity and internal consistency,
each exhibited some limitations in other domains, such as content validity, cross-

cultural validity, or responsiveness.

PROM Development and Content Validity

Content validity is considered to be the most important measurement property of a
PROM as it ensures that items used in an assessment are appropriate, relevant, and
representative of the construct being measures, and a lack of this affects the quality of
other measurement properties (Mokkink et al., 2009; 2024). Although many sibling
relationship measures utilised expert opinion for item development, overall, there was
a reliance on these and literature reviews without asking the target population, such as
children or parents, about item relevance, comprehensiveness and comprehensibility.
For example, the SRI, PEPC-SRQ, SAIl, APST, and SRA, utilised literature reviews or expert
opinions without conducting systematic qualitative research such as focus groups,
cognitive interviewing, or concept elicitation with the target population of siblings or
parents of children. In addition, although the widely used SRQ derived their items from
open ended interviews, they did not re-interview the children explicitly about item
relevance. Additionally, the SRI did not report whether parents were specifically asked
about instructions, clarity, or response options. The PEPC-SRQ, SAl and APST relied
solely on literature reviews or face validity checks by colleagues, rather than formal

cognitive interviewing or pilot work.



Structural Validity

Structural validity is the degree to which the scores of the PROM are reflective of the
dimensionality of the construct being measured (DeVet et al., 2011). In contrast to
content validity, structural validity emerged as a relative strength for many
instruments. Multiple studies met or exceeded COSMIN recommendations by
performing both exploratory factor analysis (EFA) and confirmatory factor analysis
(CFA). For instance, SRQ, SRI, PEP-SRQ-PV, EC-SRQ, and C-SIB each demonstrated well-
supported factor structures, lending confidence to interpretations of their subscale
scores. Nonetheless, some early studies, including parts of the SRQ’s validation history,
and a few recent adaptations relied solely on PCA or performed EFA without subsequent
CFA. This provides the risk that measurement error was not fully disentangled from true
factor variance. The SRQ validation study (Swift et al., 2003) had insufficient sample
sizes for PCA, fewer than five participants per item, thereby compromising the

robustness of the factor solutions (Mokkink et al., 2024).

Internal Consistency and Reliability

Nearly all measures demonstrated good internal consistency, with Cronbach’s alpha
coefficients often exceeding .80, particularly for constructs such as Warmth/Closeness.
However, dimensions like Rivalry or Status/Power occasionally yielded more modest
alphas (.58-.66), suggesting that these subscales may not consistently capture the
intended constructs. Test-retest reliability showed greater variability in methodological
rigour. While the SRA achieved a high rating, several studies relied on Pearson
correlations rather than intra-class correlation coefficients (ICCs) and did not
consistently report measurement error indices (e.g., Standard Error of Measurement,
Smallest Detectable Change). This limits our confidence in the stability of scores over
time, particularly in contexts, for example, interventions, where detecting change is
paramount. Additionally, inconsistencies in reliability testing hinder the ability to
determine whether observed changes in sibling relationship quality reflect true changes
or are simply due to measurement error. This is especially problematic for longitudinal
research and clinical interventions, where accurate tracking of change over time is

essential.
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Cross-Cultural Validity

While the SRQ, SRI, PEPC-SRQ, and C-SIB have been translated into languages such as
Greek, Dutch, Italian, Spanish, and Chinese, enabling their use in diverse populations,
the lack of formal cross-cultural validity assessment limits confidence in their accuracy
for evaluating sibling relationship quality across cultural contexts. Without rigorous
testing, such as multi-group CFA, it remains uncertain whether these measures
consistently capture the intended constructs across different cultural or socioeconomic
groups. Formal measurement invariance testing was limited, and as a result, the
stability of factor structures and the equivalence of item meanings across diverse
populations remain unclear, posing challenges for their use in research and clinical trials

that require culturally sensitive tools.

Responsiveness

Responsiveness, or the ability to detect change over time, was minimally examined. Few
studies used longitudinal or intervention-based designs to establish whether these
measures can capture shifts in sibling relationship quality. This limitation affects the
utility of these measures in both clinical and research settings, particularly when
evaluating the effectiveness of interventions or tracking developmental trajectories.
Without evidence of responsiveness, it remains uncertain whether these tools can
detect meaningful changes over time, potentially limiting their role in outcome

evaluations or longitudinal studies.

Recommendations

Based on our findings, we offer the following recommendations for selecting sibling
relationship measures. Clinicians should prioritise tools with strong content validity and
responsiveness to monitor individual changes, particularly in therapeutic or
intervention settings. Researchers should focus on measures with robust structural
validity and internal consistency for reliable data in group studies, while intervention
research requires instruments with proven responsiveness to detect pre- and post-
intervention changes. Measures should use clear, age-relevant language and offer
parent-report versions or simplified formats for younger children. For content validity,

the EC-SRQ and PEP-SRQ-PV show stronger qualitative grounding but still require more
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systematic probing of item relevance and clarity. For structural validity, instruments
that applied both EFA and CFA, such as SRQ, SRI, PEP-SRQ-PV, EC-SRQ, and C-SIB offer
more robust factor structures. Researchers seeking parent-reports or shorter subscales,
for example trust or attachment, may find other instruments more suitable. Ultimately,
the chosen measure should align with the age group, cultural context, and key
constructs of interest, for example, trust, conflict, warmth, while considering each

measure’s psychometric strengths and limitations.

Strengths and Limitations

A strength of this review is its comprehensive search strategy that spanned six
databases, allowing for a broad capture of both widely used and emerging sibling
measures. Using the COSMIN checklist provided a transparent framework to evaluate
each instrument’s methodological quality. Nevertheless, limitations include potential
publication bias due to the exclusion of grey literature. Some studies lacked sufficient
methodological detail, item development processes, rendering precise COSMIN ratings
challenging. Moreover, restricting the scope to child- and adolescent-focused measures
may limit applicability to adult sibling relationships or more complex family structures

such as children in blended families or foster care.

Future Research Directions

Looking ahead, there is a clear need to develop or validate sibling relationship measures
that follow rigorous, modern psychometric guidelines. Potential avenues include the
development and validation of a new measure that includes children or parents of
children across multiple developmental stages. Conducting comprehensive PROM
development to ensure content validity and capture emerging relational constructs in
sibling relationships, particularly in diverse or non-traditional family structures.
Additionally, multi-group CFA or invariance testing could be used to confirm cross-
cultural stability of existing measures. Finally, and testing responsiveness in
longitudinal, clinical, or intervention studies would help determine whether sibling

relationship measures can detect meaningful changes over time.
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Plain Language Summary

Title

Development and Validation of a New Measure of Sibling Relationship Quality.

Background
The sibling relationship is important but under-studied. Current questionnaires may
miss key parts of this relationship or not follow modern guidelines for creating good-

guality sibling relationship measures.

Aims

This study created and tested a new questionnaire called the Sibling Relationship
Quality-Informant Report (SRQ-IR). It aimed to improve existing questionnaires by
looking at more sibling interactions and including children of different ages and family

situations.

Methods

Researchers reviewed existing questionnaires and studies, and worked with parents,
clinicians, and experts to design a compressive set of questions about sibling
relationships. Then, 457 parents filled out our online questionnaire about their
children’s sibling dynamics over the past month. The data was analysed to find common
patterns in these sibling relationships to create the final questionnaire. We also checked
whether our newly developed questionnaire captured what it was meant to be
measuring and whether our questions were working well together to measure the same

ideas.

Results

The study found six key parts of sibling relationships: Antagonism (winding each other
up), Warmth/Closeness (enjoying time together and feeling close) Relational
Aggression (hurting  feelings through behaviours), Conflict  Resolution (solving
disagreements), Mentalising (understanding each other’s thoughts and feelings),

and Rivalry (competing or comparing to each other). The final questionnaire found that
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sibling relationships are both caring and challenging. Our checks found that our new
questionnaire, the SRQ-IR, worked well for measuring sibling relationships from an
adult’s perspective and that our questions worked well together. We also captured new
ideas about sibling relationships, like how siblings solve disagreements and how well

they understand each other's thoughts and feelings.

Discussion

The SRQ-IR is a promising new sibling relationship questionnaire that can be completed
by adults familiar with a sibling pair that looks at sibling relationships in many ways. It
captured both positive and more challenging parts of the sibling relationship. Future
studies could test this new questionnaire with more people from different backgrounds
to make sure it works well for everyone, including the opinions of children and whether
this new questionnaire can track changes in sibling relationships over time. This could
help researchers, clinicians, and families better understand and support healthy sibling

relationships.
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Abstract

The Sibling relationship is important, yet it remains under-studied. Existing measures
are limited to specific developmental stages, may overlook more complex relational
dynamics in addition to warmth, conflict and rivalry and do not meet modern
psychometric recommendations. This study aimed to develop and validate a new
measure of sibling relationship quality to address these limitations. An item pool was
generated and refined from existing literature and measures and through expert
consultation with parents, clinicians, and researchers. The final Sibling Relationship
Quality-Informant Report (SRQ-IR) was completed by 457 parents of children under 18,
and exploratory factor analysis with parallel analysis was used to determine the best-
fitting latent factor structure. The results yielded a robust six-factor solution comprising
Antagonism, Warmth/Closeness, Relational Aggression, Conflict Resolution,
Mentalising, and Rivalry, accounting for 67.74% of the variance. Reliability indices were
strong (Cronbach’s alphas ranged from .82 to .93), supporting the instrument’s internal
consistency and construct validity. The SRQ-IR provides a promising, multidimensional
framework for assessing sibling relationship quality. Future research should confirm the
SRQ-IR's factor structure using confirmatory factor analysis, incorporate multi-
informant designs, and validate the measure across diverse samples to establish its

robustness.
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Introduction

Sibling relationships are among the most enduring and influential in an individual’s life,
shaping social, emotional, and cognitive development. These relationships serve as a
training ground for interpersonal skills, fostering security and resilience in the face of
challenges such as poverty, marital conflict, and family instability (Hetherington, 1989;
Milesky & Levitt, 2005). Sibling relationships that are close, warm, and nurturing help
children develop social competence, enhance their conflict resolution abilities, and
promote their social and emotional understanding (Hughes et al., 2018; Kramer, 2014).
While parent-child and peer relationships have received substantial research attention,
sibling dynamics remain comparatively understudied (McHale, Updegraff, & Whiteman,
2012). Traditionally confined to biological siblings, the concept of siblinghood has
evolved alongside changes in family structures, encompassing half-siblings, stepsiblings,
and adoptive siblings, reflecting broader societal and cultural shifts (Ben-Arieh et al.,

2014; Cicirelli, 1995).

Current Measures of Sibling Relationships

The persistent challenge in sibling research is the absence of a clearly defined and
comprehensive “sibling theory” (Caspi, 2011). Although family systems theory, social
learning, and attachment perspectives have guided some of the work (Whiteman,
McHale & Soli, 2011), no single theoretical framework fully captures the complexity of
sibling interactions. Efforts to quantify sibling relationship quality have led to the
development and validation of several psychometric tools since the 1980s, consistently
highlighting Warmth, Conflict, and Rivalry as core domains (Furman & Buhrmester,
1985, Buhrmester & Furman, 1990; Kramer & Baron, 1995; Swift et al., 2003; Derkman
et al., 2010; Adamis, Tsamparl & Talanti, 2017; Lopez-Fernandez et al., 2022; Wang et
al., 2021). Warmth typically includes affection, support, and closeness; Conflict typically
involves aggression, hostility, and disagreements; and Rivalry, distinct from conflict,
captures competition and perceived inequality between siblings (Buist, Dekovi¢, &

Prinzie, 2013).
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Instruments developed are typically child-reported (Sibling Relationship Questionnaire,
SRQ; Furman & Buhrmester, 1985; Sibling Relationship Inventory, SRI; Stocker &
McHale, 1992; Sibling Attachment Inventory, SAl; Noel, Francis & Tilley, 2018;
Adolescent Perceptions of Sibling Trust, APST; Persram, Howe & Bukowski, 2021) or
parent-reported (Parental Expectations & Perceptions of Children’s Sibling
Relationships Questionnaire, PEPC-SRQ; Kramer & Baron, 1995; Sibling Relationship
Questionnaire for Chinese Preschool Children Parental Version, SRQ-CPC; Jiang et al.,
2022; Early Childhood Sibling Relationship Questionnaire, EC-SRQ; Wang et al., 2021;
Chinese Sibling Inventory of Behaviour, C-SIB; Xu et al., 2023).

The Need for A New Measure

While existing sibling relationship measures have contributed significantly to the field,
these are subject to several important limitations. Firstly, most measures have been
developed and validated for specific developmental stages of pre-school, middle
childhood, or adolescence rather than capturing sibling relationships throughout
childhood and adolescence. This an important limitation because existing individual
development and validation studies suggest that the commonly recurring constructs,
Warmth, Conflict, and Rivalry, remain stable across developmental periods. Secondly,
many tools conceptualise sibling relationship quality as either positive or negative,
potentially overlooking the multifaceted nature of sibling interactions, where
constructs like Conflict and Rivalry may coexist with Warmth without necessarily
indicating a negative overall dynamic. As our understanding of pro-social relationships
has evolved, emerging relational constructs, such as social and emotional
understanding, conflict management, and forming neutral or positive attributions
(Kramer, 2010), remain underrepresented in sibling measures. An updated measure
that includes these prosocial domains could aid in identifying modifiable components
for targeted interventions that enhance sibling relationship quality (Holmes et al.,

2024).

Third, existing instruments have been predominantly developed and validated within
White, Western, middle-class, highly educated, two-parent family samples (Holmes et

al., 2024), making them less applicable to diverse family structures, including
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stepsiblings, half-siblings, and adoptive siblings. Limited cross-cultural validation further
restricts the generalisability of sibling relationship assessments, as most measures were
designed for traditional nuclear families and have not been widely tested in various
cultural contexts (Ben-Arieh et al., 2014; Cicirelli, 1995). Recent research (Holmes et al.,
2024) highlights the need for more inclusive, multidimensional sibling relationship
guality measures that incorporate emerging or underrepresented constructs and reflect
modern family structures. Finally, advancements in psychometric scale development
highlight the necessity of rigorous item generation, validation, and practical usability
(Morgado et al.,, 2017; Boateng et al., 2018). Many of the existing scales were not
developed in line with best practice guidelines for scale development and validation
(REFS). For example, the most widely used measure, the Sibling Relationship
Questionnaire (SRQ; Furman & Buhrmester, 1985), was developed using principal
component analysis, whereas contemporary standards recommend more robust
exploratory factor analyses and parallel analyses to establish the optimal number of

factors (Boateng et al., 2018).

Aims

This study aims to develop and validate a new, comprehensive measure of sibling
relationship quality in line with contemporary psychometric standards. While
enhancing cultural and structural inclusivity is not the primary focus, this study seeks to
improve cross-cultural validity by recruiting a globally diverse participant sample via
online data collection, extending beyond the Western, highly educated samples
commonly used in prior sibling research. Moreover, by including non-traditional family
structures, such as stepsiblings, half-siblings, foster, and adoptive siblings, this study
may broaden the measure’s relevance across a broader range of sibling experiences

than previously explored.
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Objectives

1. Collate and refine items from existing literature, sibling relationship measures
and through expert consultation with parents, clinicians, and researchers.

2. Conduct an exploratory factor analysis (EFA) and a parallel analysis (PA) to
identify the core dimensions of sibling relationships.

3. Evaluate the psychometric properties of the new measure, including internal
consistency, convergent validity, discriminant validity, and test-retest reliability.

4. Assess the concordance of the identified factor structures with previous
research findings.

5. Provide recommendations for further development and validation of sibling

relationship measures.

By adhering to modern psychometric standards, this study aims to produce
a developmentally inclusive, culturally adaptable tool that reflects the complexity
inherent in sibling relationships, thereby advancing both empirical research and

practical interventions in this domain.

Methods

Participants

This study comprised three phases. Phase 1 involved research team members (ER, AS,
HM) developing an initial item pool based on a literature review, existing measures of
sibling relationship quality, and adapting items from other tools measuring related
relational constructs such as emotional regulation, mentalisation, and conflict
resolution. Phase 2 involved parents, clinicians, and researchers refining the item pool.
Fifteen parents/guardians of at least two children under 18, 28 clinicians working with
children and families, and 11 researchers/clinician-academics with relevant publications
in the past five years provided feedback on the item pool. Phase 3 involved a large (n =
457), heterogeneous sample of parents and guardians of children under 18 who
completed the final item pool. Two hundred and forty-five parents (53.6%) were
female, and 10 (2.2%) did not report their gender. The mean age of the parents was 35
years (M = 35.96, SD = 6.91). Further demographic details for Phase 3 are in the Results

section.
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Ethics

Ethical approval was granted by the College of Medical, Veterinary, and Life Sciences
Ethics Committee, University of Glasgow (ID: 200230225) in May 2024 (Appendix 2.3).
Participants in Phases 2 and 3 received study information, privacy notices, and the
opportunity to ask questions before providing informed consent. They were informed
of their right to withdraw at any time. Data handling was compliant with GDPR (2018)
rules. Personal data were stored electronically in encrypted, password-protected
files on secured University of Glasgow computers, accessible only to the primary
researcher (ER) and supervisors (AS, HM). Anonymised data were used for analysis to
ensure confidentiality. To minimise potential risks if respondents became distressed,
they were given information about sources of support, and the need to address

participant wellbeing and safety issues was reviewed throughout the study.

Materials

Participant information sheets, consent forms, demographic questions, and the newly
developed Sibling Relationship Quality—Informant Report (SRQ-IR) were all delivered
online via the Qualtrics survey platform. The SRQ-IR employs a 5-point Likert scale (1
= Strongly Disagree to 5 = Strongly Agree) to assess sibling interactions, attitudes, and
behaviours based on parental observations of two target children over the past month.
Some items feature dynamic text-entry fields (e.g., “One orders the other around (child
one or child two?)”) to capture nuanced sibling dynamics. Subscales identified
through exploratory factor analysis yield individual scores, with higher subscale
scores indicating a greater presence of each measured construct. See Appendix 2.4 for
participant information sheets and consent forms and Appendix 2.5 for the SRQ-IR’s

instructions, items, and scoring details.

Procedures

Participants for Phases 2 and 3 were recruited through social media platforms such as
Facebook, Instagram, LinkedIn, Reddit and targeted outreach to parenting networks
and sibling researchers identified through a literature review. Study advertisements

provided a brief overview, eligibility criteria, and a survey link. In Phase 2, parents,
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clinicians, and researchers first completed screening questions. They then reviewed
an initial item pool organised by thematic domains and offered free-text feedback on
item clarity, additions, or deletions. The research team systematically evaluated these
suggestions to improve item relevance and comprehensiveness. In Phase 3, parents and
guardians completed screening questions, followed by a demographic questionnaire
assessing their age, gender, ethnicity, education, marital status, income, and the
demographics of their children. Finally, eligible parents and guardians completed

the final, 187-item, SRQ-IR questionnaire.

Data Analysis

Data were collected online from July to November 2024. In Phase 2, feedback was
gathered from 15 parents, 28 clinicians, and 11 researchers. In Phase 3, 641 participants
initially completed the SRQ-IR questionnaire; however, 119 (18.6%) were excluded due
to incomplete responses, 38 for having children over 18, and 40 for careless responding
(completing the questionnaire in under five minutes), leaving a final sample of 457. Data
were analysed using SPSS (Version 29; IBM, 2023), with listwise deletion applied to
missing data, yielding a valid N ranging from 411 to 452 across analyses. An EFA was
conducted to determine the factor structure of the measure. Parallel analysis (PA;
Velicer, Eaton & Fava, 2000; Zwick & Velicer, 1986) was used to inform the number of
factors. Maximum Likelihood extraction enhanced statistical robustness, and Promax
rotation was applied to account for potential factor correlations (Tabachnick & Fidell,
2019). These analyses provided an initial validation of the measure and informed its

refinement. See Appendix 2.6 for the data analysis plan.

Results

In Phase 2, most parents (86.3%) identified their children as biological siblings. Most
clinicians (71.4%) were psychologists, and a similar proportion (71.4%) worked in the
public sector. Researchers held various roles, with the largest group (36.4%) being
higher education lecturers, senior lecturers, professors, or readers. See Table 2.1 for a

summary of these demographic characteristics.
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Table 2.1

Demographic Characteristics of Participants in Phase 2

Sample Category n %
:;;i?::;;‘::mg Biological siblings 13 86.3
Half siblings 2 13.3
Total 15
Clinician’s Professions Psychologist 20 71.4
Nurse 2 7.1
Social Worker 1 3.6
Speech & Language Therapist 1 3.6
Healthcare Support Worker 1 3.6
Family Support Worker 1 3.6
Missing 2 7.1
Type of Clinical Work Public sector 20 71.4
Private sector 7 25
Other 1 3.6
Total 28
Researcher’s Occupation Research assistant 2 18.2
PhD student or researcher 1 9.1
Research Associate Or Fellow 2 18.2
Higher Education Lecturer, Senior 36.4
Lecturer, Professor Or Reader
Missing 2 18.2

Total

Phase 3 included 245 mothers and 202 fathers aged 25 to 55 years, with 79.0% aged 25
to 45 and one missing age response. Slightly more participants identified as female
(53.6%) than male (44.2%), with 2.2% missing gender data. The majority were White
(79.6%), followed by Black/African/Caribbean (11.2%), with smaller proportions
identifying being from Other, Mixed, or Asian backgrounds. Educational attainment was
high, with 45.2% holding an undergraduate degree and 25.6% a master’s degree. Most
participants were married (74.8%), and 28.1% reported an annual income of £40,000—
£59,999. Ninety percent of parents were biologically related to Child 1 and 87.7% to
Child 2. Child 1 and Child 2 were aged between 1 to 18 years with the 50% of Child 1
being between 12 to 18 years old (M =11.04, SD = 4.14). Child 2 were generally younger,
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with 48% being between 6 to 11 years old (M =7.86, SD = 3.86). Child 1 was mostly male
(63.5%), while Child 2 had a nearly even gender split (49.7% male, 48.1% female). Most
children were White (78.1% for Child 1, 74.0% for Child 2), and 93.9% lived together.

See Table 2.2 for a summary.

Table 2.2

Demographic Characteristics of Participants in Phase 3

Variable Category n %
Age 18-24 years 12 2.63
25-34 years 171 37.42
35-44 years 209 45.73
45-55 years 64 14.00
Missing 1 0.22
(GPz\r:Sit:irpants) Male 202 44.2
Female 245 53.6
Missing 10 2.2
(E;';:t'icc'it;’an w  White 364 79.6
Sganck/Afncan/Carlbb c1 11.2
Asian 11 2.4
Mixed 8 1.8
Other 18 3.9
Prefer to self-
describe 1 0.2
Prefer not to say 1 0.2
Missing 3 0.7
Highest Education LJ;gdrzrfraduate 208 45.2
Master's degree 117 25.6
Secondary school 79 17.3
Doctorate/PhD 32 7.0
Primary school 3 0.7
Missing 10 2.2
Marital Status Married 342 74.8
Living with partner 41 9.0
Divorced/Separated 11 2.4
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Variable Category n %

Never married 5 1.1
Missing 58 12.7
Household Income £40,000—-£59,999 131 28.1
More than £100,000 103 22.5
£60,000—-£99,999 99 21.7
£20,000—-£39,999 76 16.6
Less than £20,000 30 6.8
Missing 18 3.9
zﬁ:la::mhlp to Biological parent 412 90.0
Step-parent 15 3.3
Adoptive parent 8 1.8
Foster parent 7 1.5
Guardian 4 0.9
Missing 11 2.4
Age of Child 1 1-5 years 49 10.7
6-11 years 179 39.2
12-18 years 229 50.1
Gender of Child1 Male 290 63.5
Female 157 34.4
Transgender 1 0.2
Missing 9 2.0
Ethnicity of Child 1 White 357 78.1
Black 50 10.9
Mixed 9 2.0
Other 16 35
Prefer not to say 1 0.2
Missing 14 3.1
(I'\;s:ladtlgnshlp to Biological parent 401 87.7
Foster parent 19 4.2
Adoptive parent 9 2.0
Step-parent 8 1.8
Guardian 6 1.3
Missing 14 3.1
Age of Child 2 1-5 years 151 33.0
6-11 years 223 48.8

12-18 years 83 18.2



Variable Category n %

Gender of Child 2 Male 227 49.7
Female 220 48.1
Missing 10 2.2

Ethnicity of Child 2 White 338 74.0
Black 50 10.9
Mixed 19 4.2
Other 16 3.5
Asian 10 2.2
Missing 24 53

Livin Child 1 and 2 live

Arraggements together 429 939
Do not live together 16 3.5
Other 3 0.7
Missing 9 2.0

Exploratory Factor Analysis

An EFA was conducted on the 187-item pool using Maximum Likelihood (ML)
extraction with Promax rotation. Inspection of the correlation matrix revealed all items
correlated r = .3 or more, meeting the minimum threshold for factor analysis. (Field,
2013). Bartlett’s test confirmed that an EFA was appropriate for the sample x3(17391) =
61804.95, p < .001, and a Keiser-Meyer-Olkin (KMO) test indicated an adequate
participant-to-item ratio with KMO = .86. A parallel analysis was conducted to establish
how many factors should be extracted using O’Connors syntax (O’Connor, 2000).
Parallel analysis creates data sets with the same number of cases and variables as the
actual dataset, filled with random numbers. The first six eigenvalues (and % of variance
accounted for) extracted for 95% of the simulated data set, suggesting six factors are

meaningful and should be retained for further analysis.

A second EFA was then conducted to force the extraction of six factors using Promax
rotation, which allows factors to correlate and reflects the underlying theory that
psychological constructs are expected to be interrelated. The parallel analysis results

combined with EFA suggested that six factors best represent items from the Sibling
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Relationship Quality-Informant Report (SRQ-IR) scale. The six-factor solution accounted
for 67.74% of variance initially (30.48%, 19.84%, 5.61%, 4.55%, 4.23%, and 3.03%)
and 60.85% after extraction. Following rotation, variance was more evenly distributed
across factors: Factor 1 (7.58%), Factor 2 (7.63%), Factor 3 (6.17%), Factor 4 (6.21%),
Factor 5 (6.13%), and Factor 6 (6.22%). Inspection if the items on each factor suggest
that Factor 1 represents Antagonism, Factor 2 represents Warmth/Closeness, Factor 3
represents Relational Aggression, Factor 4 represents Conflict Resolution, Factor 5

represents Mentalising, and Factor 6 represents Rivalry.

Item reduction and subscale development

The final 34-item SRQ-IR questionnaire was derived using the following criteria, which
were adopted to extract the greatest number of factors that would be well-defined and
reasonably distinct from one another. When two items correlated strongly (>0.75), the
item with the lowest item total correlation was considered to contain redundant
information and was deleted (Clark & Watson, 1995). Items with loadings <0.40 or
which demonstrated reasonably strong loadings (>0.3) on more than one factor were
eliminated to maximise individual subscales’ measurement properties and discriminant
validity (Clark & Watson, 1995). See Tables 2.3 for a summary of SRQ-IR’s factors,

sample items and reliability and Table 2.4 a summary of the EFA results.

Table 2.3

Summary of SRQ-IR Factors, Sample Items, and Reliability

Factor No. of Items Sample Item Cronbach's Alpha
Factor 1 - Antagonism 6 They deliberately annoy 0.93
each other
Factor 2 — Warmth/Closeness 6 They choqse to spend their 0.82
free time together
Factor 3 — Relational Aggression 6 One attempts to sabotage 0.93
the other
Factor 4 — Conflict Resolution 6 They are.able tofind 0.89
compromises together
They are interested in
Factor 5 — Mentalising 6 guessing what the other is 0.87
feeling
Factor 6 — Rivalry 4 One thinks the other is more 0.87
successful
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Table 2.4

Summary of EFA Results for the SRQ-IR Questionnaire (N = 457)

Rotated Factor Loadings

2 5 c
@ ? 9
5 £ 8 g E 2
2 2 3 3 ° Z z
ltem = S 2 < 2 g S
] g S i B S o
2 < £ 2 = =
‘;" © S)
2 o
1. They grass each other up (tell on each 5 55 83 13 06 08 o1 03
other) (1'41) ) ' ’ '
, 2.53
2. They get on each other's nerves (1.43) .81 -.07 .04 -.01 .06 .01
2.67
3. They argue with each other (1.39) .79 -.01 -.02 -11 .09 .09
2.60
4. They tease each other (1.44) .77 .08 .10 -.01 -.05 .02
2.52
5. They deliberately annoy each other (1.39) .75 -.08 14 13 -.08 -.06
2.43
6. They upset each other (1.36) .68 -.07 .18 .03 .03 -.03
7. They like each other 4.17 .10 .75 -.05 -.01 -.00 -.09
(1.02)
8. They choose to spend their free time 4.09 07 75 16 03 o1 14
together (1.02)
9. Difficult times bring them closer together 4.08 -.06 .67 -.00 .08 -.02 .03
(1.03)
10. They take care of each other 4.16 .042 .64 -.10 12 -.01 .06
(0.96)
11. They act as if they are on the same team 4.04 -.07 .57 -.05 -.02 .20 .08
(1.05)
12. They are physically affectionate with each 3.75 0.026 53 06 -09 02 16
other (1.24)
13. One attempts to turn other children
against the other (child one or two?) 2.03 04 -0l 83 A1 -08 01
(1.29)
14. One displays developmentally
inappropriate sexual behaviours towards 1.99 -.06 .03 .81 -.08 .07 .06
the other (child one or two?) (1.34)
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15. One attempts to sabotage the other (child 510 08 04 79 _03 o4 03
one or two?) (1.28) ) ’ ' ’ ’ )
16. One can be unnecessarily cruel to the 210 1 01 78 _05 o1 04
other (child one or two?) (1'32) ’ ’ ' ’ ’ ’
17. One causes fear and alarm towards the 508 13 -00 76 03 04 00
other (child one or two?) (1'27) ’ ’ ' ) ) )
18. One makes the other say or do things they 206 15 00 67 06 0.12 07
do not want to do (child one or two?) (1.28) ' ' ) ' ’ '
19. They accept apologies from each other 3.98 09 04 08 84 o4 0
after an argument (1'11) ) ’ ’ ) ’ )
20. They try to listen to each other during a 3.70 230 02 34 76 -0l 04
conflict (1'25) ’ ’ ‘ ) ’ )
21. They do not need a lot of prompting to 373 06 05 02 73 07 _o1
apologise to each other after an argument (1'22) ) ) ’ ’ ’ ’
22. They are able to find compromises 3.82 o1 o1 02 71 07 -0.04
together (1.16)
23. They are able to be friendly with each
other once after an argument has been 4.00 .22 0 -.27 .70 .07 .09
resolved (1.10)
24. They seek help from adults or older
children when conflicts become 3.98 A1 .04 -.09 .63 .079 -.02
challenging to resolve (1.16)
25. They try to think about how each other 3.77 03 02 03 o1 81 o4
feels (1.13) . . . . . .
26. They try to think about the reasons why 369 06 02 06 05 72 05
each other behaves the way they do (1-16) ) ’ ’ ’ ) ’
27. They know why each other acts the way 3.72 04 0.04 04 05 69 02
they do (1:14) ' ’ ' ' '
28. They try to see situations through the eyes 3.65 08 -10 08 03 66 o1
of the other (1'17) ) ’ ’ ’ ’ '
29. They try to understand what each other 374 02 10 02 o1 62 08
wants (1.14) . . . . . .
30. They are interested in guessing what the 3.75 - 03 - 08 03 13 61 14
other is feeling (1'13) ) ’ ’ ’ ) )
31. One thinks the other is more talented )63 05 08 07 o1 05 73
(child one or two?) (1'33) ) ’ ) ’ ’ ’
32. One thinks the other is more successful 554 o1 04 0.14 00 04 72
(child one or two?) (1.36) ) ’ ’ ’ ’ ’
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33. ?\A:\c()a?t)hlnks the other is better (child one or 5 61 0 o1 08 _06 09 7

' (1.38)
34 g;ﬁ;eoeri Z‘ﬁﬁi‘;owed by the other 252 | -02 06 23 | .10 -14 | .66

' (1.33)
Eigenvalues 10.36 6.75 191 1.55 1.44 1.03
% of variance 30.48 19.84 5.61 4.55 4.23 3.03
A .93 .82 .93 .89 .87 .87

Validity

All 34 items had standardised factor loadings >0.5, indicating strong explanatory power
(Hair et al, 2010). Factor loadings ranged from 0.53-0.84 across
dimensions: Antagonism (0.68-0.83), Warmth/Closeness (0.53—0.75), Relational
Aggression (0.67-0.83), Conflict Resolution (0.63-0.84), Mentalising (0.61—
0.81), and Rivalry (0.66—0.73). Average Variance Extracted (AVE) values were 0.598
(Antagonism), 0.432 (Warmth/Closeness), 0.601 (Relational Aggression), 0.535 (Conflict
Resolution), 0.474 (Mentalising), and 0.501 (Rivalry). The conventional threshold for
AVE for Confirmatory Factor Analysis (CFA) AVE > 0.50 indicates strong convergent
validity (Fornell & Larcker, 1981), however values under > 0.50 are acceptable in
exploratory research as contextual and practical considerations outweigh a strict

numerical cut off (Costello & Osborne, 2005).

Discriminant validity was assessed through correlations between dimensions and the
total score. Inter-dimension correlations ranged from -0.027 to 0.643, all below
the 0.85 threshold, indicating no significant factor overlap (Hair et al., 2010). The
highest correlation (0.643) was between Antagonism and Rivalry. Additionally,
the square roots of AVE values (0.657—-0.775) exceeded inter-factor correlations,
confirming that each dimension is distinct and measures a unique construct (Fornell &

Larcker, 1981; Hair et al., 2010).
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Reliability

Cronbach’s alpha was calculated for Phase 3 parents (n = 457), showing strong internal
consistency across SRQ-IR factors: Antagonism (o = .93), Warmth/Closeness (o = .82),
Relational Aggression (a = .93), Conflict Resolution (a = .89), Mentalising (a =
.87), and Rivalry (a = .87). Split-half reliability was assessed by dividing the 34-item
scale into two 17-item halves. Cronbach’s alpha for Part 1 (a=.843) and Part 2 (a = .840)
indicated strong consistency. The correlation between halves wasr = .424, with
Spearman-Brown and Guttman Split-Half coefficients of 0.596 and 0.595, respectively,
demonstrating moderate reliability, acceptable for exploratory scale development (Hair

et al., 2010).

Descriptive Statistics and Correlations

Table 2.5 presents the descriptive statistics for each SRQ-IR subscale. Each subscale can
range from 5-30, except Rivalry (5-20), as it comprises fewer items. Participants
reported fairly high levels of Warmth/Closeness (M =24.29, SD = 4.60; n = 449), Conflict
Resolution (M = 23.19, SD = 5.61; n = 445), and Mentalising (M = 22.28,SD = 5.39; n =
446) between their children. Rivalry (M = 10.26, SD = 4.64; n = 453) was near the
midpoint of its possible range and Antagonism (M = 15.29,SD = 7.23; n = 445) and
Relational Aggression (M = 12.37,SD = 6.69; n = 436) scores were the mid-point to

lower end.

Table 2.5

Total Descriptive Statistics for SRQ-IR Subscales

Subscale Range M SD

Antagonism 5-30 15.29 7.23
Warmth/Closeness 5-30 24.29 4.60
Relational Aggression | 5-30 12.37 6.69
Conflict Resolution 5-30 23.19 5.61
Mentalising 5-30 22.28 5.39
Rivalry 5-20 10.26 4.64

Note. M = mean; SD = standard deviation.

59



Table 2.6 presents the descriptive statistics for Pre-school, Middle Childhood and
Adolescent scores for each SRQ-IR subscales. For Preschool children, the highest scores
were reported for Warmth/Closeness (M = 23.62, SD = 4.97) and Conflict Resolution (M
=21.81, SD =5.92), suggesting strong positive sibling interactions, despite relatively high
Antagonism (M = 17.84, SD = 7.00) and Relational Aggression (M = 14.90, SD = 7.64)
levels. Mentalising (M = 21.13, SD = 5.67) and Rivalry (M = 11.53, SD = 4.66) were also

moderately high.

In Middle Childhood, participants reported the highest levels of Warmth/Closeness (M
=24.41, SD = 4.33) and Conflict Resolution (M = 23.66, SD = 5.25) across all age groups.
Antagonism (M = 13.75, SD = 6.61) and Relational Aggression (M = 11.02, SD = 5.53)
were notably lower than in Preschool children. Mentalising remained high (M = 22.22,

SD =5.17), while Rivalry (M =9.29, SD = 4.19) was the lowest across all age groups.

In Adolescence, scores remained relatively stable for Warmth/Closeness (M = 23.89, SD
= 4.72) and Conflict Resolution (M = 23.04, SD = 5.53). Antagonism (M = 14.41, SD =
6.61) and Relational Aggression (M = 11.53, SD = 5.63) were moderate, reflecting some
ongoing sibling conflict. Mentalising (M = 22.34, SD = 5.38) remained consistent with
middle childhood levels, while Rivalry (M = 10.10, SD = 4.65) slightly increased

compared to middle childhood but was still lower than preschool levels.

Table 2.6
Preschool, Middle Childhood and Adolescent Children Descriptive Statistics for SRQ-IR

Subscales
Preschool Middle Adolescence
Children (1-5 Childhood (6-11 | (12-18 years)
years) years)
Subscale Range | M SD M SD M SD
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Antagonism 5-30 1784 | 7.0 13.75 | 6.61 1441 | e6.61

Warmth/Closeness | 5-30 23.62 |4.97 24.41 | 4.33 23.89 | 4.72

Relational 5-30 1490 | 7.64 11.02 | 5.53 11.53 | 5.63

Aggression

Conflict Resolution | 5-30 21.81 |5.92 23.66 |5.25 23.04 |5.53

Mentalising 5-30 21.13 | 5.67 22.22 | 5.17 22.34 | 5.38

Rivalry 5-20 11.53 | 4.66 9.29 4.19 10.10 | 4.65

Note. M = mean; SD = standard deviation.

Table 2.7 presents the descriptive statistics for Biological and Non-biological parents of
siblings’ scores for each SRQ-IR subscale. For Biological parents of siblings, the highest
mean scores were reported for Warmth/Closeness (M = 24.41, SD = 4.53), followed by
Conflict Resolution (M = 23.26, SD = 5.65) and Mentalising (M = 22.38, SD = 5.37).
Relational Aggression had a mean score of M =12.13 (SD = 6.61), while Antagonism
was slightly lower at M = 12.67 (SD = 6.13). Rivalry (M = 10.10, SD = 4.65) was

positioned near the midpoint of its possible range.

For the Non-biological parents of siblings (foster, adoptive, stepparent and guardians),
the highest mean scores were similarly observed in Warmth/Closeness (M = 24.64, SD
= 4.43), Conflict Resolution (M = 23.46, SD = 5.61), and Mentalising (M = 22.53, SD =
5.42). The mean score for Antagonism was M = 15.05 (SD = 7.34), while Relational
Aggression had a mean of M = 11.81 (SD = 6.53). Rivalry scored M = 10.05 (SD = 4.69).

Table 2.7

Biological and Non-biological Parents of Siblings Descriptive Statistics for SRQ-IR

Subscales
Biological Parents | Non-biological
Parents
Subscale Range | M SD M SD
Antagonism 5-30 12.67 6.13 15.05 7.34
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Warmth/Closeness | 5-30 24.41 4,53 24.64 4.43
Relational 5-30 12.13 6.61 11.81 6.53
Aggression

Conflict Resolution | 5-30 23.26 5.65 23.46 5.61
Mentalising 5-30 22.38 5.37 22.53 5.42
Rivalry 5-20 10.10 4.65 10.05 4.69

Note. M = mean; SD = standard deviation.

Pearson correlations among the six sibling relationship factors are shown in Table

2.6. Antagonism was positively correlated with both Relational Aggression (r=.66,

p<.01) and Rivalry (r=.60, p<.01), but negatively correlated with Warmth/Closeness

(r=-.28, p<.01). Warmth/Closeness demonstrated moderate positive correlations with

both Conflict Resolution (r=.53, p<.01) and Mentalising (r=.58, p<.01), reflecting that

more positive aspects of sibling interactions tended to co-occur. Notably, Mentalising

was weakly negatively correlated with Rivalry (r=-.10, p<.05).

Table 2.8

Pearson Correlations Between the SRQ-IR Subscales

Subscale Antagonism | Warmth/Closeness | Relational Conflict Mentalising | Rivalry
Aggression Resolution

Antagonism 1 -.28** .66** -.19** -22%* .60**

Warmth/Closeness 1 - 17** 53** 58** -12%*

Relational 1 -13** -0.04 .68%*

Aggression

Conflict Resolution 1 .62%* -0.06

Mentalising 1 -.10*

Rivalry 1

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).
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The data analysis process can be seen in Appendix 2.7.

Discussion

This study aimed to develop and validate a new measure of sibling relationships. In
accordance with contemporary psychometric standards, it addressed limitations in
existing tools by incorporating a broader range of sibling dynamics across
developmental stages. The newly developed 34-item Sibling Relationship Quality-
Informant Report (SRQ-IR) lays the foundation for future empirical research and

validation studies.

Key Findings and Factor Structure

The EFA with PA identified a six-factor solution: Antagonism, Warmth/Closeness,
Relational Aggression, Conflict Resolution, Mentalising, and Rivalry. This factor
structure aligns with previously identified core dimensions of sibling relationships, such
as Warmth, Conflict and Rivalry, while introducing new constructs, Mentalising, Conflict
Resolution and Relational Aggression. Consistent with existing
literature, Antagonism and Rivalry emerged as central elements of negative sibling
interactions. Antagonism captured overt quarrels, teasing, and annoyance,
while Rivalry was characterised by perceived inequalities and competition (e.g., “One
thinks the other is better”). Relational Aggression emerged as a distinct dimension
involving more indirect, socially manipulative behaviours (e.g., “One attempts to
sabotage the other”). These findings highlight the multifaceted nature of sibling conflict,

with both direct and indirect forms of aggression contributing to rivalry and tension.

The findings also indicated that these six factors form two distinct clusters with
Warmth/Closeness, Conflict Resolution, Mentalising occurring together, whilst
Antagonism, Relational Aggression, Rivalry formed a separate cluster. This pattern
mirrors traditional conceptualisations of sibling relationship quality consisting of
positive and negative clusters. However, this may oversimplify the complexities of
sibling dynamics. The factors forming two overarching clusters could be considered
instead as a pro-social set (Warmth/Closeness, Conflict Resolution, Mentalising) and a
conflict-oriented set (Antagonism, Relational Aggression, Rivalry). These clusters align
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with previous research that characterises sibling relationships as inherently ambivalent,
comprising supportive and adversarial features (Kramer, 2010). It is proposed that an
optimal balance of both supportive and antagonistic interactions between siblings may
be key for healthy sibling relationships, although we currently lack the understanding
of the ideal mixture of these proportions of such behaviours (Conger, Bryant &
Brennom, 2004; Kramer & Bank, 2005). A CFA would be useful to test this hypothesised
factor structure and positive and negative subscales, respectively, each being more

closely related. A CFA could also test for invariance across developmental period.

This research introduced new constructs Mentalising, Conflict Resolution and Relational
Aggression. Although the similar constructs of Communication, Alienation (SAl; Noel,
Frances & Tilley, 2018), Empathy, Aggression, Avoidance (Xu et al., 2023) have been
previously identified, the emergence of Mentalising highlights siblings’ engagement in
perspective-taking, empathetic understanding, and emotional insight, dimensions
related to theory of mind, empathy, and psychological mindedness (Choi-Kain &
Gunderson, 2008; Fonagy & Luyten, 2009; Bateman & Fonagy, 2019). Although some
sibling scales have touched upon Empathy or Communication (Noel, Francis & Tilley,
2018; Xu et al., 2023), Mentalising as a distinct subdimension is less frequently explored,

underscoring the SRQ-IR’s novelty.

The construct Conflict Resolution parallels pro-social constructs of conflict management
(Kramer, 2010), indicating that siblings use strategies to mitigate and repair conflicts.
This aligns with research where constructive disputes facilitated negotiation,
compromise, and emotional regulation (Katz, Kramer, & Gottman, 1992).
Differentiating Relational Aggression from Antagonism clarifies the multifaceted nature
of sibling conflict; while Antagonism refers to overt hostility (Volling & Elins, 1998),
Relational Aggression includes socially manipulative behaviours such as exclusion and
coercion, driven by anger and causing emotional harm (Crick & Grotpeter, 1995; Crick,
1995; Galen & Underwood, 1997). The separation of these factors highlights the
complexity of sibling conflict, suggesting siblings engage in both confrontations and

subtler, socially driven tactics. The absence of a significant correlation between
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Mentalising and Relational Aggression suggests that relationally aggressive siblings may

still have social insight but use it manipulatively rather than pro-socially.

Theoretical and Practical Implications

The SRQ-IR’s multidimensional structure suggests that sibling relationships may not be
adequately captured by a simple positive—negative dichotomy (Kramer, 2010). Instead,
the results indicate that elements of conflict and cooperation often coexist, with the
capacity to transition from disagreement to mutual support potentially playing a key
role in healthy development. Theoretically, the measure’s ability to capture shifts
between warmth and hostility aligns with family systems theory and attachment
perspectives, implying that complex sibling dynamics can nurture and challenge social

development (Whiteman, McHale, & Soli, 2011).

Furthermore, the emergence of a distinct Mentalising factor points to its potential
importance, suggesting that secure sibling bonds might foster the skills necessary to
interpret each other’s emotions and intentions (Fonagy et al., 2002; Fonagy, Luyten &
Strathearn, 2011; Luyten & Fonagy, 2015). Although these findings are preliminary, the
SRQ-IR may help clinicians, social workers, and educators identify family strengths, such
as high Warmth/Closeness and effective Conflict Resolution, as well as potential
vulnerabilities like elevated Antagonism and Rivalry. The SRQ-IR’s Mentalising and
Relational Aggression subscales could also provide a foundation for targeted
interventions, for example, by emphasising perspective-taking skills when mentalising
scores are low or by enhancing conflict resolution strategies when antagonism is high

(Kramer, 2014)

Strengths and Limitations

The SRQ-IR extends the field of sibling relationships and its measurement in a number
of ways. Firstly, it is applicable across a broader developmental range, as parents of
children from diverse age groups were included. Another key strength is the content
validity ensured through consultations with parents, clinicians, and researchers during
item generation. This process helped produce items reflecting real-life sibling dynamics.

Further, the structural validity (demonstrated through EFA and parallel analysis) and
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strong internal consistency (Cronbach’s alphas ranging from .82 to .93) suggest that the
measure reliably captures distinct constructs. The global sample, which included
participants from various ethnic backgrounds and non-traditional family structures,

responds to calls for more inclusive research on siblings.

Despite these strengths, several limitations warrant consideration. EFA is useful for
initial scale development and identifying potential factors, but CFA is necessary to
would further validate and refine the factor structure. Second, despite our best efforts
to reach a more diverse sample, the sample still skewed toward White, relatively well-
educated parents, limiting broader generalisability. Third, the measure relied solely on
parent/guardian reports, which may not fully capture the nuances of sibling interactions

or the children’s perspectives.

Future Directions

Building on these findings, future research could conduct a CFA on larger, more diverse
samples to confirm the factor structure and improve measurement precision. Assuming
the factor structure is stable, the SRQ-IR could inform the development of these
measures. Extending participant diversity in future validation studies is critical to
understanding how the SRQ-IR performs across cultural, socioeconomic and family
contexts. The reliance on parent/guardian informant reports introduces potential
biases; therefore, incorporating multi-informant approaches, including self-reports
from siblings and observational data, would provide a more comprehensive
assessment. Finally, longitudinal studies are needed to examine the stability of sibling

dynamics over time and their responses to interventions.

Conclusion

The SRQ-IR provides a promising multidimensional framework that captures both pro-
social and conflict-oriented aspects of sibling dynamics. This new measure can advance
the field's understanding of sibling relationships by incorporating constructs such
as Mentalising, Conflict Resolution and Relational Aggression alongside
traditional Warmth, Conflict and Rivalry constructs. Although further research,

including CFA, multi-informant designs, and diverse samples is necessary, these initial
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findings underscore the value of adopting a comprehensive, contemporary, and

inclusive perspective on sibling relationship quality.
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Appendices

Appendix 1.1 — Search Strategy

Database Search Terms Filters Applied

1. ("sibling relationship*" OR "sibling bond*" OR

"sibling quality" OR "sibling attachment" OR

::siblﬁng cIose_nel?s" OII':{ "'si.bling_ SUpF.).Ort" OR Age: 2-18 years

sibling conflict" OR "sibling rivalry") Laneuage: English

2. ("measure*" OR "instrument*" OR "tool*" B g. - Eng
" . . " " w Peer-reviewed: Yes

OR "questionnaire*" OR "inventory" OR "rating

scale*" OR "scale*" OR "assessment") Document Type:
PsycINFO Exclude

3. ("psychometric*" OR "content validity" OR
"face validity" OR "construct validity" OR
"criterion validity" OR "internal consistency" OR
"reliability" OR "test-retest" OR "factor analysis'
OR "exploratory factor analysis" OR
"confirmatory factor analysis" OR "EFA" OR
"CFA")

1

dissertations, book
chapters,
conference
proceedings

APA PsycTests

1. ("sibling relationship*" OR "sibling bond*" OR
"sibling quality" OR "sibling attachment" OR
"sibling closeness" OR "sibling support" OR
"sibling conflict" OR "sibling rivalry")

2. ("test" OR "instrument" OR "tool" OR
"measure" OR "questionnaire" OR "rating scale"
OR "scale" OR "survey" OR "inventory" OR
"assessment")

3. (Optional) ("psychometric*" OR "content
validity" OR "internal consistency" OR "test-
retest" OR "validity" OR "reliability" OR "factor
analysis" OR "CFA" OR "EFA" OR "construct
validity")

Age: 2-18 years
Language: English
Test Purpose:
Development,
validation,
psychometric
evaluation

CINAHL

1. ("sibling relationship*" OR "sibling bond*" OR
"sibling quality" OR "sibling attachment" OR
"sibling closeness" OR "sibling support" OR
"sibling conflict" OR "sibling rivalry")

2. ("measure*" OR "instrument*" OR "tool*"
OR "questionnaire*" OR "rating scale*" OR
"scale*" OR "survey" OR "inventory" OR
"assessment")

3. ("psychometric*" OR "content validity" OR
"internal consistency" OR "test-retest" OR
"validity" OR "reliability" OR "factor analysis" OR
"CFA" OR "EFA" OR "construct validity")

Age: 2-18 years
Language: English
Publication Type:
Peer-reviewed
journals
Document Type:
Exclude grey
literature
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MEDLINE

1. ("sibling relationship*" OR "sibling bond*" OR
"sibling quality" OR "sibling attachment" OR
"sibling closeness" OR "sibling support" OR
"sibling conflict" OR "sibling rivalry")

2. ("measure*" OR "instrument*" OR "tool*"
OR "questionnaire*" OR "rating scale*" OR
"scale*" OR "survey" OR "inventory" OR
"assessment")

3. ("psychometric*" OR "content validity" OR
"internal consistency"” OR "test-retest" OR
"validity" OR "reliability" OR "factor analysis" OR
"CFA" OR "EFA" OR "construct validity")

Age: 2-18 years
Language: English
Publication Type:
Peer-reviewed
journal articles
Document Type:
Exclude grey
literature
(dissertations,
theses, etc.)

Ovid (Embase
+ HaPl)

1. ("sibling relationship*" OR "sibling bond*" OR
"sibling quality" OR "sibling attachment" OR
"sibling closeness" OR "sibling support" OR
"sibling conflict" OR "sibling rivalry")

2. ("measure*" OR "instrument*" OR "tool*"
OR "questionnaire*" OR "rating scale*" OR
"scale*" OR "survey" OR "inventory" OR
"assessment")

3. ("psychometric*" OR "content validity" OR
"internal consistency" OR "test-retest" OR
"validity" OR "reliability" OR "factor analysis" OR
"CFA" OR "EFA" OR "construct validity")

Age: 2-18 years
Language: English
Publication Type:
Peer-reviewed
journal articles
Document Type:
Exclude grey
literature
(dissertations,
theses, etc.)
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Appendix 1.2 — Data Extraction Checklist

1. Study Identification

Author(s)

Year of Publication
Journal Name
Country

2. Study Characteristics

Study Design

Purpose of Study:
Recruitment Base
Eligibility Criteria

3. Participant Information

Sample Size

Age Range of Participants
Ethnicity (if reported)

Other Relevant Demographics
Population Type

Study Setting

4. Sibling Relationship Measure
Information

Name of Measure

Type of Measure

Purpose of Measure
Underlying Factors/Constructs
Measured

Scoring Method

Response Options

Child or Parent Reported
Intended Context of Use

5. Psychometric Properties
Assessed Using COSMIN

Content Validity
Structural Validity
Internal Consistency
Cross-Cultural Validity
Reliability
Measurement Error
Criterion Validity:
Hypothesis Testing for Construct
Validity:
o Convergent Validity
o Discriminant Validity
Responsiveness
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Appendix 1.3 — COSMIN Risk of Bias Quality Appraisal Tool

Scope of the PROM
1 Is a clear description provided of the construct to be o
measured? o
2 Is the origin of the construct clear: was a theory, o
conceptual framework or disease model used or clear o
rationale provided to define the construct to be
measured?
3 Is a clear description provided of the target population o
for which the PROM was developed? o
4 Is a clear description provided of the context of use o
o
5 What is the measurement model on which the PROM is o
based? o
o

Construct clearly described
Construct not clearly described

Origin of the construct clear
Origin of the construct not clear

Target population clearly described
Target population not clearly
described

Context of use clearly described
Context of use not clearly described

Reflective model
Formative model*
unclear

L If the scale is not based on a reflective model, unidimensionality or structural validity is not

relevant.

Does the study concern unidimensionality or structural o unidimensionality
validity? 2 o structural validity
Box 1. PROM development
1a. Concept elicitation study (rel and prehensit ) very good d doubtful inad NA
2+ 8 Was the concept elicitation study performed in a sample Study performed ~ Assumable that Doubtful whether the  Study not
repr g the target p for which the PROM was in a sample the study was study was performed in performed ina
developed? representing the performed in a asample representing  sample
target population  sample the target population representing the
representing the target population
target population,
but not clearly
described
2 Was an appropriate qualitative data collection method used to Widely recognized Assumable that Only quantitative Method used not
identify relevant items for a new PROM? or well justified the qualitative (survey) method(s) used appropriate or not
qualitative method method was or doubtful whether the suitable for the
used, suitable for  appropriate and method was suitable for construct or study
the construct and  suitable for the the construct and study population
study population  construct and population
study population,
but not clearly
described
3 Were skilled group moderators/interviewers used? Skilled group Group moderators  Not clear if group
moderators/ /interviewers had moderators
interviewers used  limited experience /interviewers were
or were trained trained or group
specifically for the moderators
study /interviewers not
trained and no
experience
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4 Were the group meetings or interviews based on an appropriate | Appropriate topic  Assumable that Not clear if a topic guide NA
topic or interview guide? or interview guide  the topic or was used or doubtful if
interview guide topic or interview guide
was appropriate,  was appropriate or no
but not clearly guide
described
5 Were the group meetings or interviews recorded and transcribed | All group meetings Assumable thatall Not clear if all group Norecordingand NA
verbatim? or interviews were group meetings or meetings of interviews  no notes
recorded and interviews were were recorded and
transcribed recorded and transcribed verbatim or
verbatim transcribed recordings not
verbatim, but not  transcribed verbatim or
clearly described  only notes were made
during the group
meetings/ interviews
6 Was an appropriate approach used to analyse the data? A widely Assumable that Not clear what Approach not
recognized or well the approach was approach was used or  appropriate
justified app ppropriate, but hether the
was used not clearly approach was
described appropriate
7 Was at least part of the data coded independently? At least 50% of the 11-49% of the data Doubtful if two Only one Not
data was coded by was coded by at researchers were researcher was applicab
at least two least two involved in the coding  involved in coding le
h h or only 1-10% of the or no coding
ind I data was coded by at
least two researchers
independently
8 Was data coll d until was hed? d provided ble that Doubtful whether Evidence suggests NA
that was was hed that
was reached reached was not reached
9 For quantitative studies (surveys): was the sample size 2100 50-99 30-49 <30
appropriate?
8
Other
10 Were there any other important flaws in the design or methods of | No other important Other minor Other important
methodological hodological flaws h
the study? s fiaws
1b. Pilot study (Cognitive interview study or other pilot test) (comprehensibility)
very good adequate doubtful inadequate NA
Comprehensibility
11 Was the pilot study performed in a sample Study performed in a that the ful whether the study Study not
P the target for which the sample representing the  study was performed  was performed in a sample performed in a
PROM was developed? target population in a sample representing the target sample
AND p the representing the
Sample was not included  target population but target population
in the concept elicitation  not clearly described,
study or sample was
included in the
concept elicitation
study
12 Was the comprehensibility assessed of the PROM Comprehensibility of the Not clear if patients were  Patients were not
instructions, items, response options, and recall PROM instructions, items, asked about the asked about the
period? response options, and prehensibility of all prehensibil
recall period was items, response options, of all items and
assessed instructions, and recall response options

period OR patients were
not asked about the

comprehensibility of the
PROM instructions or the
recall period
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13 Were all items tested in their final form? All items were tested in ~ Assumable that all Not clear if all items were  Items were not
their final form items were tested in  tested in their final form tested in their final
their final form, but form or items
not clearly described were not re-tested
after substantial
adjustments
14  Was an approp qualitative method used? Widely ized or well A that the Only quantitative (survey)  Method used not
justified qualitative method was thod(s) used or doubtful approp
method used ppropi but not hether the hod was
clearly described appropriate
15  Was each item tested in an appropriate number of
patients? 27 4-6 <4 or not clear
For qualitative studies 250 230 <30 or not clear
For quantitative (survey) studies
16  Were skilled interviewers used? Skilled interviewers used  Interviewers had Not clear if interviewers
limited experience or  were trained OR
were trained interviewers were not and
specifically for the had no experience
study
17  Were the interviews based on an appropriate Appropriate topic or Assumable that the Not clear if a topic guide
interview guide? interview guide topic or interview was used or doubtful if
guide was topic or interview guide
appropriate, but not  was appropriate OR no
clearly described guide
18  Were the interviews recorded and transcribed All interviews were Assumable that all Not clear if all interviews No recording and
verbatim? recorded and transcribed interviews were were recorded and no notes
verbatim recorded and transcribed verbatim OR
transcribed verbatim, recordings not transcribed
but not clearly verbatim OR only notes
described were made during the
interviews
19 Was an appropriate approach used to analyse the A widely recognized or Assumable that the Not clear what approach Approach not
data? well justified approach approach was was used OR doubtful appropriate
was used pprop , but not hether the approach was
clearly described appropriate
20  Were at least two researchers involved in the At least two researchers  Assumable that at Not clear if two researchers
analysis? involved in the analysis least two researchers  were included in the
were involved in the  analysis OR only one
analysis, but not researcher involved in the
clearly described analysis
21  Werep g g the p ibility of No problems found OR Assumable that there  Not clear if there were Problems not
the PROM instructions, items, response options, and | problems appropriately ~ were no pi or p OR if PP
recall period approp ly add d by ad the |add d and PROM was that problems were problems were addressed OR
PROM? adapted and re-tested if P iately pp iately PROM was
necessary addressed, but not adapted but items
clearly described were not re-tested
after substantial
adjustments
Other
22 Were there any other important flaws in the design or | No other important Other minor Other important
methods of the study? methodological flaws methodological flaws :\:t“hodologlal
Box 2. Content validity
2a. Asking patients about relevance
Design requirements very good adequate doubtful
1 Was an appropriate method used to ask patients whether each Widely Only quantitative  Not clear if patients were Method used not
item is relevant for their experience with the cond ? dor (survey) method(s) asked whether each item appropriate OR
well justified used or is rel OR doubtful  p not asked
method used that the method ~ whether the method was  about the relevance
was appropriate  appropriate of all items
but not clearly
described
2 Was each item tested in an appropriate number of patients?
For qualitative studies 27 4-6 <4 or not clear
For quantitative (survey) studies 250 230 <30 or not clear
3 Were skilled group moderators/interviewers used? Skilled group Group moderators Not clear if group
/ /i had d /intervi
interviewers limited experience were trained OR group
used or were trained moderators /interviewers
specifically for the were not trained and had
study no experience
a4 Were the group meetings or interviews based on an approp \pprop that Not clear if a topic guide
topic or interview guide? topic or the topic or was used OR doubtful if
interview guide  interview guide topic or interview guide
was appropi ,  wasapp OR no
but not clearly guide
described
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5 Were the group meetings or interviews recorded and transcribed | All group Assumable that all Not clear if all group Norecordingand no NA
verbatim? meetings or group meetings or meetings or interviews notes
interviews were  interviews were  were recorded and
recorded and recorded and transcribed verbatim OR
o g dings not
A e Aot Pl S OR
clearly described  only notes were made
during the group
meetings/ interviews
Analyses
6 Was an appropriate approach used to analyse the data? A widely Assumable that Not clear what approach  Approach not
recognized or the approach was  was used OR doubtful appropriate
well justified appropriate, but  whether the approach
approach was not clearly was appropriate
used described
7 Were at least two h Ived in the analysis? At least two Assumable that at  Not clear if two
researchers least two researchers were
in the hers were luded in the analysis
analysis involved in the OR only one researcher
analysis, butnot  involved in the analysis
clearly described
Other
8 Were there any other important flaws in the design or methods of No other
important
the study? ethodological
flaws
2b Asking patients about comprehensi
Design requirements very good adequate doubtful
9 Was an appropriate method used for assessing the Widely Only quantitative Doubtful whether the Method used
comprehensiveness of the PROM? recognized or (survey) method(s)  method was appropriate not
well justified used OR assumable appropriate
method used that the method was
appropriate but not
clearly described
10  Was the PROM tested in an appropriate number of ?
For qualitative studies 27 4-6 <4 or not clear
For quantitative (survey) studies 250 230 <30 or not clear
11 Were skilled group moderators/interviewers used? Skilled group Group moderators  Not clear if group
/ A had /interviewers
interviewers limited experience  were trained OR group
used or were trained moderators /interviewers
specifically forthe  were not trained and had
study no experience
12 Were the group meetings or interviews based on an approp! \pprop A thatthe  Not clear if a topic guide
topic or interview guide? topic or topic or interview was used OR doubtful if
interview guide  guide was topic or interview guide
appropriate, but not  was appropriate OR no
clearly described guide
13 Were the group meetings or interviews recorded and transcribed | All group Assumable thatall  Not clear if all group Norecording  NA
verbatim? meetings or group meetings or meetings or interviews and no notes
interviews were  interviews were were recorded and
recorded and recorded and transcribed verbatim OR
R AR dings not A
rb rb but not b OR only notes
clearly described were made during the
group meetings/ interviews
Analyses
14  Was an appropriate approach used to analyse the data? A widely Assumable that the  Not clear what approach Approach not
recognized or approach was was used OR doubtful appropriate
well justified appropriate, but not whether the approach was
approach was clearly described appropriate
used
15  Were at least two h Ived in the analysis? At least two Assumable that at  Not clear if two researchers.
researchers least two were included in the
involved inthe  researchers were analysis OR only one
analysis lved in the h lved in the
analysis, but not analysis
clearly described
Other
16 Were there any other important flaws in the design or methods of | No other Other minor
important hodol | flaws
the study? methodological
flaws
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2c Asking patients about comprehensibility

Design requirements | very good adequate doubtful
17  Was an appropriate qualitative method used for assessing the Widely Assumable that Only quantitative (survey)
comprehensibility of the PROM instructions, items, response recognized or the method was  method(s) used OR
options, and recall period? well justified appropriate but doubtful whether the
qualitative not clearly method was appropriate
method used described OR not clear if patients
were asked about the
comprehensibility of the
items, response options
and recall period OR recall period
patients not asked about
the comprehensibility of
the PROM instructions or
recall period
18  Was each item tested in an approp number of p ?
For qualitative studies 27 4-6 <4 or not clear
For quantitative (survey) studies 250 230 <30 or not clear
19  Were skilled group moderators/interviewers used? Skilled group Group moderators  Not clear if group
d / /i had /interviewers
interviewers limited experience were trained OR group
used or were trained moderators /interviewers
specifically for the  were not trained and had
study no experience
20  Were the group or based on an \pprop that Not clear if a topic guide
topic or interview guide? topic or the topic or was used or doubtful if
interview guide interview guide topic OR interview guide
was approp ,  was OR no
but not clearly guide
described
21  Were the group meetings or interviews recorded and transcribed | All group Assumable that all Not clear if all group No recording and NA
verbatim? meetings or group or or no notes
interviews were interviews were were recorded and
ded and ded and ibed verb OR
SR oy ditas niot A
b but not OR only notes
clearly described ~ were made during the
group meetings/ interviews
Analyses
22 Was an appropriate approach used to analyse the data? A widely Assumable that Not clear what approach
recognized or the approach was  was used OR doubtful
well justified appropriate, but  whether the approach was
approach was not clearly appropriate
used described
23 Wereat least two involved in the analysis? At least two Assumable thatat  Not clear if two researchers
researchers least two were included in the
involved inthe  researchers were  analysis OR only one
analysis involved in the involved in the
analysis, but not  analysis
clearly described
Other
24  Were there any other important flaws in the design or methods of | No other Other minor
important methodological flaws
the study? méthodologieal
flaws
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2d. Asking professionals about relevance

Design requirements very good adequate doubtful inad NA
25  Was an appropriate method used to ask pi Is wheth Widely ized or Only quantitative Not clear if Method used
each item is relevant for the construct of interest? well justified method (survey) method(s)  professionals were not
used used OR asked wheth pprop OR
that the method was each item is professionals
appropriate but not  relevant OR not asked
clearly described doubtful whether  about the
the method was  relevance of all
appropriate items
26 Were prof s trom all rel e A Gy Prof Isfrom all ble that Py
quired discipli prof from | prof .
were included all reqt all reqt
disciolives were Aeciblines ware
included, but not included OR
clearly described relevant
professionals were
not included
27  Was each item tested in an approp number of profe Is?
For qualitative studies 27 46 <4 or not clear
For quantitative (survey) studies 250 230 <30 or not clear
Analyses
28  Was an appropriate approach used to analyse the data? A widely recognized or  Assumable thatthe  Not clear what Approach not
well justified approach  approach was pproach was used approp
was used ppropriate, but not  OR
clearly described whether the
approach was
appropriate
29  Were at least two h lved in the analysis? At least two researchers Assumable thatat  Not clear if two
involved in the analysis  least two researchers were
researchers were included in the
involved in the analysis OR only
analysis, but not one researcher
clearly described involved in the
analysis
Other
30 Were there any other important flaws in the design or methods of | No other important Other minor Other important
methodological flaws thodol | thodol |
the study? e i
2e. Asking p about comp
Design requirement very good adequate doubtful i uate NA
31  Was an appropriate method used for assessing the Widely recognized or Only quantitative Doubtful whether
comprehensiveness of the PROM? well justified method (survey) method(s)  the method was
used used OR b pprop!
that the method was
appropriate but not
clearly described
32 Werep from all rel discipli luded? P from all that | wheth
were included all required all required
inevere T
included, but not included OR
clearly described relevant
professionals were
not included
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33  Was the PROM tested in an approp number of profi I

For qualitative studies 27 4-6 <4 or not clear
For quantitative (survey) studies 250 230 <30 or not clear
Analyses
34  Was an appropriate approach used to analyse the data? Awidely recognized or  Assumable thatthe  Not clear what
well justified approach  approach was pproach was used
was used ppropriate, butnot OR fi
clearly described whether the
approach was
appropriate
35  Were at least two h lved in the anal At least two researchers Assumable thatat  Not clear if two
involved in the analysis  least two researchers were
researchers were included in the
involved in the analysis OR only
analysis, but not one researcher
clearly described involved in the
analysis
Other
36 Were there any other important flaws in the design or methods of | No other important
the study? methodological flaws
2f. Asking profi Is about comprehensibility
Design requirement very good adequate doubtful
37  Was an appropriate method used for assessing the Widely recognized  Assumable thatthe  Only quantitative (survey)
comprehensibility of the PROM instructions, items, or well justified method was method(s) used OR doubtful
response options, and recall period? method used appropriate but not  whether the method was
clearly described appropriate OR not clear if
professionals were asked
about the comprehensibility
of all items, resp options
instructions, and recall
period OR p were and
not asked about the
comprehensibility of the
PROM instructions or the
recall period
38  Werep from all Profi Is from le that ful wheth
all required profe Is from  profi Is from all
disciplines were all required quired disciplines were
included lines were  OR rel
included, but not p were not
clearly described included
39  Was each item tested in an appropriate number of
professionals? 27 4-6 <4 or not clear
For qualitative studies 250 230 <30 or not clear
For quantitative (survey) studies
Analyses
40  Was an appropriate approach used to analyse the data? A widely recognized Assumable thatthe  Not clear what approach was Approach not
or well justified approach was used OR ful wheth prop
approach was used pprop but not the app was
clearly described appropriate
41  Were at least two h lved in the analysis? At least two Assumable thatat  Not clear if two researchers
researchers involved least two were included in the analysis
in the analysis researchers were OR only one researcher
involved in the involved in the analysis
analysis, but not
clearly described
Other
42 Were there any other important flaws in the design or No other important Other minor methodols |
methods of the study? s el
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Box 3. Structural validity

Statistical methods very good adequate doubtful in: ate NA
1 For CTT: Was exploratory or confirmatory factor analysis G y factor Xp y factor Only PCA was No exploratory or NA
performed? analysis performed analysis performed performed confirmatory factor
analysis performed
2 For IRT/Rasch: does the chosen model fit to the research | Chosen model fits well to  Assumable that the Doubtful if the Chosen model does  NA
on? the research question chosen model fits wellto  chosen model fits  not fit to the
q the research question well to the research question
research question
3 Was the sample size included in the analysis adequate? FA: 7 times the number of FA: at least 5 times the FA: 5 times the FA: <5 times the
items in the tested model number of items in the number ofitemsin  number of items in
and 2100 tested model and 2100;  the tested model  the tested model
OR at least 6 times but <100
number of items in the
tested model but <100
Rasch/1PL models: 2200 Rasch/1PL models: 100-  Rasch/1PL models: Rasch/1PL models: <
subjects 199 subjects 50-99 subjects 50 subjects
2PL parametric IRT 2PL parametric IRT 2PLp IRT 2PL ic IRT
models OR Mokken scale  models OR Mokken scale models OR Mokken models OR Mokken
21000 sub, lysis: 500-999 scale analysis: 250- scale analysis: < 250
subjects 499 subjects subjects
Other
4 Were there any other important flaws in the design or No other important Other minor Other important
A methodological flaws thodological th
statistical metliods ofthe stucy? flaws (e.g. rotation flaws (e.g.
method not inappropriate
described) rotation method)
Box 4. Internal consistency
Statistical methods very good adequate inad NA
1 For scores: Was Cr h's alpha or omega Cronbach’s alpha, or Only item-total No Cronbach’s alpha and no NA
calculated? Omega calculated correlations calculated item-total correlations
calculated
2 Fordich scores: Was C h’s alpha or KR-20 Cronbach'’s alpha or KR- Only item-total No Cronbach’s alpha or KR-20  NA
calculated? 20 calculated correlations calculated and no item-total correlations
calculated
3 For IRT-based scores: Was standard error of the theta (SE (8)) or | SE(8) or reliability SE(6) or reliability coefficient NA
reliability coefficient of estimated latent trait value (index of coefficient calculated NOT calculated
(subject or item) separation) calculated?
Other
4 Were there any other important flaws in the design or statistical | No other important Other minor Other important
methods of the study? methodological flaws hodological flaws h ical flaws
Box 5. Cr ltural validity\
Design requirements very good adequate doubtful in uate NA
1 Werethe similar for istics except provided that Stated (but no Unclear whether Samples were NOT
for the group variable? samples were similar for  evidence provided) samples were similar  similar for relevant
relevant characteristics that samples were for relevant characteristics
except group variable similar for relevant characteristics except  except group
characteristics except  group variable variable
group variable
Statistical methods
2 Was an appropriate approach used to analyse the data? A widely recognized or Assumable that the Not clear what Approach not NA
well justified approach approach was approach was used appropriate
was used appropriate, but not  OR doubtful whether
clearly described the approach was
appropriate
3 Was the sample size included in the analysis adequate? MGCFA: 7 times the 5 times the number of 5 times the number <5 times the number

Other

4 Were there any other important flaws in the design or
statistical methods of the study?

number of items in the
model and 2100

Regression analyses or
IRT/Rasch based analyses:
200 subjects per group

No other important
methodological flaws

items in the model
and 2100; OR 5-7
times the number of
items in the model
but <100

150 subjects per
group

of items in the model
but <100

of items in the model

<100 subjects per
100 subjects per group
group
Other minor Other important
R | flaws FSee | flaws
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Box 6. Reliability

Design requirements very good adequate doubtful inadequate NA
1  Were patients stable on the construct to be dinthe | Evid provided that ble that Unclear if patients Patients were NOT
time b the d ? patients were stable patients were stable ~ were stable stable
2 Was the time interval b the rep Time interval Doubtful if time Time interval NOT
appropriate? appropriate interval was appropriate
appropriate OR time
interval was not
stated
3 Were the measurement conditions similar for the d ble that Unclear if Measurement
measurements — except for the condition being evaluated? conditions were similar were
(evid: provided) dif were conditions were NOT similar
similar similar
Statistical methods
4 For continuous scores: Was the appropriate intraclass ICCagreement Was or can  (ICCeonsistency, Pearson  (ICC, Pearson  (ICC. NA
correlation coefficient (ICC) calculated? be calculated or Spearman or Spearman Pearson or
correlation coefficient correlation coefficient Spearman
was calculated, OR was calculated correlation
the ICC model or ORthe ICC model or  coefficient was
formula was not formula was not calculated OR the
described) described) ICC model or
formula was not
WITH WITHOUT evidence described)
vid provid provided that no
that no systematic systematic change WITH evidence
change between between provided that a
has has ic change
occurred occurred between
measurements has
OR ICCone-way Was occurred
calculated
5  For dichotomous scores: was kappa calculated? Kappa calculated
6  For nominal scores: was an d kappa d? L ghted kappa
calculated
7  Forordinal scores: was a d kappa lated? ighted kappa Kappa calculated, but  Unweighted Kappa
calculated and the weighting scheme not calculated or unclear
weighting scheme was  described if weighting was
described applied
Other
8  Were there any other important flaws in the design or No other important Other minor Other important
statistical methods of the study? methodological flaws hodol | flaws hodological
flaws
Box 7. Measurement error
Design requirements very good NA
1  Were patients stable on the construct to be measured in the time | Evidi provided A ble that Unclear if patients Patients were NOT
b the d ? that patients were  patients were stable were stable stable
stable
2 Wasthe time interval b the d Time interval Doubtful if time Time interval NOT
appropriate? appropriate interval was appropriate
appropriate OR time
interval was not
stated
3 Were the measurement conditions similar for the - ble that Unclear if Measurement
except for the condition being evaluated as a source of were conditions were
similar (evidence conditions were conditions were NOT similar
provided) similar similar
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Statistical methods
4  For continuous scores: was the Standard Error of SEM SEMone.  (SEMconsistency OF (SEMconsistency, SEM calculated NA
(SEM), Smallest Detectable Change (SDC) or Limits of Agi way, SDC SDC. or LoA SDCmumy or LoA based on
(LoA) calculated? or SDCone-way Was or  was calculated was lated) Cronbach’s alpha
could be calculated  OR the SEM/SDC or
model or formula WITHOUT evidence SD from another
was not described)  provided that no population
systematic change
WITH evidence between OR
provided that no measurements has
systematic change  occurred (SEMconsistency
between the SDCeonsistency OF LOA
measurement has calculated )
occurred WITH evidence
provided that
systematic change
has occurred
5  For dichotomous/nominal/ordinal scores was the percentage % positive and % agreement NA
(positive and negative) ag! 8 8! lculated
calculated
Other
6  Were there any other important flaws in the design or statistical No other important Other minor Other important
methods of the study? methodological hodological flaws hodological
flaws flaws
Box 8. Criterion validity
| verygood adequate doubtful inadequate NA
Statistical methods
1 For scores: were lati or the AUC calculated? | Correlations or AUC NA
calculated
2 Fordichotomous scores: were sensitivity and specificity Sensitivity and NA
determined? specificity calculated
Other
3 Were there any other important flaws in the design or statistical No other important Other minor Other Important
methods of the study? methodological hodol | flaws hodol
flaws flaws
Box 9. th testing for validity
9a. Comp with other i validity)
Design requirements doubtful inadequate NA
1 Isitclear what the instr (s) Constructs measured Constructs measured by
by the comparator the comparator
instrument(s) is clear instrument(s) is not
clear
2 Werethe prop of the P Sufficient Sufficient No on the
instrument(s) sufficient?
properties of the properties of the  properties of the properties of the
u (s)ina str (s) but (s) in any ...wr (s), OR
population similar to  notsure if these  study population evidence for insufficient
the study population  apply to the study measurement
population properties of the
comparator
instrument(s)
Statistical methods
3 Were hod for the comp: that hod
made? applied were statistical methods applied NOT optimal  applied NOT
appropriate were appropriate appropriate
Other
4 Were there any other important flaws in the design or No other important Other minor Other important
statistical methods of the study? methodological flaws hodols | flaws thodol | flaws
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9b. C rison b bgroups ( or known-groups validity)
Design requirements very good adequate doubtful inadequate NA
5  Was an adequate description provided of important characteristics | Adequate Adequate Poor of no description
of the subgroups? description of the description of most  of the important
important of the important characteristics of the
h ofthe ch istics of the sub
subgroups subgroups
Statistical methods
6 Were hods approp! for the subgroups being thod: A that thod:
compared? applied were statistical methods  applied NOT optimal  applied NOT
appropriate were appropriate appropriate
Other
7  Were there any other important flaws in the design or statistical No other important Other minor Other important
methods of the study? methodological hodols | flaws th 1l
flaws flaws
Box 10. Responsiveness
10a. Criterion app (i.e. P to agold )
| verygood adequate doubtful in: uate NA
Statistical methods
1  For continuous scores: were correlations between change scores, | Correlations or AUC NA
or the AUC calculated? calculated
2 For dichotomous scales: were sensitivity and specificity (changed | Sensitivity and NA
versus not changed) determined? specificity calculated
Other
3 Were there any other important flaws in the design or statistical No other important Other minor Other important
methods of the study? methodological thod hodol |
flaws flaws
10b. C pproach (i.e. hypotheses testing; with other i )
Design requirements very good adequate doubtful inadequate NA
4 Isitclear what the i (s) (s) C Constructs
measured by the measured by the
comparator comparator
instrument(s) is instrument(s) is
clear not clear
5  Were the measurement properties of the comparator Sufficient Sufficient Some i on NO on
instrument(s) sufficient? the
propt of the prop! of the properties of the properties of the
u (s)ina (s) but ! (s) in any "““.— (s) OR
population similar to not sure if these study population evidence of poor
the study population apply to the study quality of
population comparator
instrument(s)
Statistical methods
6  Were hods appropriate for the comp being thod: ble that | method: thod:
made? applied appropriate  statistical methods  applied NOT optimal  applied NOT
were appropriate appropriate
Other
7  Were there any other important flaws in the design or statistical | No other important Other minor Other important
methods of the study? methodological hodols | flaws thodols |
flaws flaws
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10c. C pproach: (i.e. hypotheses testing: b groups)
Design requirements very good adequate doubtful inadequate NA
8 Wasanad d provided of imp h d Adequate Poor or no description
of the subgroups? description of the description of most  of the important
important of the important characteristics of the
h ofthe ch of the subgroup:
subgroups subgroups
Statistical methods
9  Were hods approp for the subgroups being thod ble that Statistical method Statistical method
compared? applied approp hod: applied NOT optimal  applied NOT
were appropriate appropriate
Other
10 Were there any other important flaws in the design or statistical No other important Other minor Other important
methods of the study? methodological flaws th
flaws flaws
10d. C approach: (i.e. hypoth testing: before and after intervention)
Design requirements very good adequate doubtful inadequate NA
11 Was an adequate description provided of the intervention given? | Adequate Poor d of NO of
description of the the intervention the intervention
intervention
Statistical methods
12 Were statistical methods appropriate for the before-after that
comparison being made? applied approp hod applied NOT optimal  applied NOT
were appropriate appropriate
Other
13 Were there any other important flaws in the design or statistical No other important Other minor Other important
methods of the study? methodological dol flaws thodols
flaws flaws
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Appendix 2.1 — Reporting Checklist

Recommendation
(Streiner & Kotter, 2014)

Current Study

Title Clearly indicate whether the The title explicitly states a newly
paper reports on the developed measure of sibling
development of a new relationship quality.
instrument or the testing of an
existing one.

Specify the main focus (e.g.,
reliability, validity, or both).

Abstract Provide a concise overview of The abstract summarises aim,
aims, design, sample, methods, | participant count, factor analysis
key results, and conclusions. methods, and key findings.
Avoid stating “the scale is valid”
or “the scale is reliable” as
absolute; rather suggest context
or applications.

Keywords Include terms such as Keywords (e.g., “Sibling
“instrument development,” Relationship Quality,”
“reliability,” “validity,” or the “Psychometrics,” “Scale
construct being measured. Development”) are included.
Consider relevant indexing
terms (e.g., “scale validation,”

“sibling relationships,”
“psychometrics”).

Introduction Rationale for developing a new [ The introduction details the
scale vs. using or adapting an need for a new, comprehensive
existing one. sibling measure.
Conceptual/theoretical Constructs (Warmth, Conflict,
framework describing the Rivalry, etc.) are contextualized
construct (e.g., sibling with theoretical and empirical
relationship quality) justifications.

Gaps in existing literature that
justify a new measure.
Methods Description of the Instrument Instrument: 187 initial items

Number of items, subscales,
scoring format, response
options, any reverse-scored
items.

Participants & Sampling:
Detailed inclusion/exclusion
criteria, sampling strategy,
description of participant
characteristics (age, gender,
setting). Justify sample size

refined to 34, subscales
identified

Participants: Parents/guardians
(N=457) with at least two
children under 18; demographics
detailed.

Development Process: Three
phases with expert consultations
(Phase 1 & 2), large-scale data
collection (Phase 3)
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(e.g., rules of thumb for factor
analysis, reliability precision, or
prior power calculations).
Instrument Development
Process for new scales: item
generation (focus groups,
literature reviews, expert
panels), content validation
steps, pilot testing.
Procedure: Outline data
collection timeframe, test—
retest intervals if applicable,
instructions given to
participants, any blinding for
inter-rater studies.

Ethical approval, informed
consent, confidentiality
measures, handling of
incomplete data.

Statistical Analyses: List which
reliability indices (e.g.,
Cronbach’s alpha, ICC) and
validity tests (e.g., factor
analysis,
convergent/discriminant
evidence) were used.

Justify the factor extraction
(e.g., EFA with ML extraction,
parallel analysis).

Mention software and version
used.

Procedure: EFA with ML
extraction & Promax rotation;
parallel analysis for factor
retention.

Ethics board details given (ID:
200230225)

Analyses: SPSS v29, Cronbach’s
alpha, EFA loadings, correlations
for validity.

Results

Provide demographic info, flow
diagram if relevant (response
rates, exclusions) Reliability:
Cronbach’s alpha (with
confidence intervals if possible),
test—retest or inter-rater
reliability, item-total
correlations, or other relevant
estimates.

Validity: Summaries of factor
analyses (eigenvalues,
loadings), correlations with
other measures
(convergent/discriminant),
known-groups comparisons if
done.

Sample: Demographics for Phase
2 (parents, clinicians,
researchers) & Phase 3 (457 final
sample).

Reliability: Cronbach’s alpha for
each factor (range .82—.93); item
reduction steps described.
Validity: EFA loadings, factor
correlation matrix (< .85), AVE
for each subscale, parallel
analysis justification.

Detailed tables (e.g., Table 3, 4,
5, 6) showcasing factor loadings,
alpha coefficients, descriptive
stats, inter-factor correlations.
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Present results in tables/figures
for easy interpretation.

Discussion Interpret the psychometric Discusses factor structure
findings (e.g., factor structure, aligning with established
reliability levels), referencing constructs + new dimensions
prior research/theory. (e.g., Mentalising). Notes
Emphasize that reliability & validity vary by
reliability/validity are not fixed | population/setting.
properties; they depend on Limitations: EFA only; skewed
sample and context. towards White, educated
Acknowledge limitations (e.g., sample; reliance on parent
representativeness, single- reports.
informant bias). Future directions: CFA, multi-
Propose future directions (e.g., | informant approaches, diverse
confirmatory factor analysis, samples, longitudinal data.
multi-informant designs,
cultural validations).

Conclusion Avoid absolute statements like | Concludes that SRQ-IR is
“the scale is valid.” promising with distinct subscales
Summarize key outcomes (e.g., | and strong psychometrics, but
potential for clinical/research further research (CFA, multi-
use, suggestions for ongoing informant) is needed.
validation).

Practical/Cli State how the instrument can Highlights how SRQ-IR can help

nical be used in practice or research | clinicians and researchers

Implications (e.g., identifying sibling identify sibling relational
dynamics, designing strengths and challenges;
interventions). suggests it may guide
Note that improved interventions.
reliability/validity alone does
not guarantee better outcomes
unless tested in real-world
settings.

Limitations Provide transparent discussion | Acknowledges potential issues

& Future of sample constraints (e.g., size, | (e.g., partial homogeneity of

Research demographics), potential sample, single-informant
biases, measurement design), encourages replication
boundaries. with diverse groups.

Outline next steps for validation
in broader or different contexts.
References Follow a consistent, recognised | Key references are included APA

citation style (e.g., APA,
Vancouver).

Include references for key
psychometric guidelines (e.g.,

style
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Clark & Watson, relevant scale
development texts).

Appendix 2.2 — Final Approved MRP Proposal

Final Approved MRP Proposal can be accessed at the following link:

https://osf.io/2mvijt/files/osfstorage/67b754217529e7c171c34d35
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https://osf.io/2mvjt/files/osfstorage/67b754217529e7c171c34d35

Appendix 2.3 — Project Approval Letter

Universit
of Glasgﬂwy

Professor Hamiah MeLood
MVLE College Ethics Committes
Developing and validating & new scale of sitding relstionship quakly HO0230225

The College Ethics Commiltes has reviewsd your application and has sgread thal here is no
objection on ethical grounds 1o the proposed shudy.

We are happy Mweralore lo approve the project, subject to the fallowing condifions

Projest ond dals as stipulsted in anginal application.

The data should ba held securely for a period of ten years afier the complation of the resaarch
project, of for longer if specified by the ressarch funder or sponsor, in accordance with the
University's Code of Good Practice in Reseanch:

' RERTL L w L I SR el O ol R

The resesarch should De carmed out only on the shies, and'or groups of dalasels as defined in the
application,

Any proposed changes in the protocol should be submitied for massessment, axcept when it i
necossary to change the probocel 1o oliminala harard to the subjects of where the change
fmvalwes onty the administrative aspects of the project. The Ethics Committes should be informed
of any such changes.

For projects requining the use of an onine questionnaire, e University has an Onlineg Surveys
account for research. To request access, aee the University's application procedure at
hitpsiwws. gla.se. ukresearch stralsgylaurpolicessseslonlines e ystoalioressarchl

You should submit a shor end of study maport within 3 months of complaion.

Yours sncenaly

D Terry Quinn

Terry Suinn
FWED, FESC. MWD, FRCP. BS: (here), MBCHE (hons)

Goilegs of Medicns, Veterinary & Lifa Sciences
Schoal of Candiovascular and Motabolic Haah
Mew Liler Baslding, Glasgow Royal lefrrmary
Glsgow G11 2ER

Tl - i41 201 8519

The University of Giasgow, chariy numbes 50204401
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Appendix 2.4 — Participant Information Sheets and Consent Form
Participant information sheets and consent form can be accessed at the following
links:

Phase 2 Parents, Clinicians and Researchers Information sheets:

https://osf.io/2mvjt/files/osfstorage/67b75599c8f79818f90c77ba

https://osf.io/2muvijt/files/osfstorage/67b755fec8f79818f90c77f6

https://osf.io/2muvijt/files/osfstorage/67b75610a8b3a521aa3137f1

Consent Form:

https://osf.io/2muvjt/files/osfstorage/67b75568c8f79818f90c779c
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https://osf.io/2mvjt/files/osfstorage/67b75568c8f79818f90c779c

Appendix 2.5 — Sibling Relationship Quality — Informant Report Scale

Sibling Relationship Quality — Informant Report

Below are statements regarding the relationship between two children who are
siblings. This questionnaire is designed for completion by an adult who is familiar with
the sibling pair. Please respond based on your observations and knowledge of their
interactions. Your input will help us understand the dynamics and strengths of their
sibling relationship.

Please carefully read each statement and assess how often each one accurately
describes the sibling relationship over the last month.

Strongly Disagree

1 2 3

Disagree Neutral

4 5

Agree Strongly Agree

Over the last month...
They like each other 2 3 4 5 WC
They deliberately annoy each other 2 3 4 5 A
They grass each other up (tell on each 2 3 4 5 A
other)

4. Difficult times bring them closer together 2 3 4 5 wWC

5. They try to think about how each other 1 2 3 4 5 M
feels

6. One thinks the other is more talented 1 2 3 4 5 R
(child one or two?)

7. They act as if they are on the same team 2 3 4 5 WC

8. They are able to find compromises 1 2 3 4 5 CR
together

9. They try to think about how each other 1 2 3 4 5 M
feels

10. They tease each other 2 3 4 5 A

11. They seek help from adults or older 2 3 4 5 CR
children when conflicts become
challenging to resolve

12. They take care of each other 1 2 3 4 5 WC

13. They argue with each other 2 3 4 5 A
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14.

One attempts to sabotage the other (child
one or two?)

15.

They know why each other acts the way
they do

16.

They do not need a lot of prompting to
apologise to each other after an argument

17.

One can be unnecessarily cruel to the
other (child one or two?)

18.

One thinks the other is better (child one or
two?)

19.

They try to think about the reasons why
each other behaves the way they do

20.

They choose to spend their free time
together

21.

One makes the other say or do things they
do not want to do (child one or two)

22.

They deliberately annoy each other

23.

They are physically affectionate with each
other

24.

They know why each other acts the way
they do

25.

One causes fear and alarm towards the
other (child one or two?)

26.

One feels overshadowed by the other
(child one or two?)

27.

They are interested in guessing what the
other is feeling

28.

One displays developmentally
inappropriate sexual behaviours towards
the other (child one or two?)

29.

They try and listen to each other during a
conflict

30.

They get on each other’s nerves

31.

One thinks the other is more successful
(child one or two?

32.

One attempts to turn other children
against the other (child one or two?)

33.

They are able to be friendly to each other
after an argument has been resolved

34,

They try to see situations through the eyes
of the other

Total Scores:

Antagonism:
Warmth/Closeness:
Relational Aggression:

RA

CR

RA

wWC

RA

WC

RA

RA

CR

RA

CF
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Conflict Resolution:
Mentalising:
Rivalry:

Demographic Information
Child 1

Age:
Gender: [ Male [J Female [ Non-binary [ Other

Child 2
Age:
Gender: [ Male [J Female [ Non-binary [ Other

Relationship between Child 1 and Child 2:
LI Full siblings [ Half-siblings [ Step-siblings [J Adoptive siblings L1 Other

Your relationship to these children:
[ Parent [ Guardian O Teacher O Clinician [ Other
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Appendix 2.6 — Data Analysis Plan
The data analysis plan can be accessed at the following link:

https://osf.io/2muvjt/files/osfstorage/67b757ddfce933b17da54d1b
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Appendix 2.7 — Records of Data Analysis Process

Records of the data analysis process and data decisions and rationales can be accessed
at the following links:

Data analysis process (SPSS Syntax):

https://osf.io/2mvijt/files/osfstorage/67b773271605653208c34fal

Data decisions and rationales:

https://osf.io/2mvijt/files/osfstorage/67b758af2c3691b9f8c34ef5
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Appendix 2.8 — Data Availability Statement

The data supporting this study's findings are available on request from the lead
researcher. The data are not publicly available due to privacy or ethical restrictions.
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