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Abstract

Sibling relationships are key to social and emotional development, yet their longitudinal dynamics remain
underexplored. This study examined stability and change in sibling relationship profiles among 498 children aged
8-14 from the German Family Panel (pairfam). Four dimensions (affection, hostility, conflict resolution, rivalry)
were assessed at two time points two years apart. Latent profile analyses identified five profiles: harmonious,
affect-intense, uninvolved, hostile, and rival, with measurement invariance across time. Latent transition analysis
showed high stability for harmonious relationships, while other profiles were more fluid. Logistic regression
indicated that a harmonious profile predicted stability, whereas demographic factors were not significant. Findings
highlight both the persistence of positive sibling bonds and the developmental plasticity of less adaptive
relationships.

Introduction

Sibling relationships are among the most enduring and influential social bonds in human life. They encompass a
wide spectrum of experiences - from affection and support to conflict and rivalry - making them powerful contexts
for social and emotional development. Understanding the complexity of sibling relationships is essential for
comprehending how they shape well-being across the lifespan. Yet, despite their ubiquity, little is known about how
distinct constellations of affection, conflict resolution, hostility, and rivalry remain stable or change across time.

Research has demonstrated that positive sibling relationships, characterized by warmth, support, and cooperation,
have been linked to numerous benefits for individuals' well-being and development. These relationships serve as
important sources of emotional support, companionship, and social learning. Children who experience positive
sibling interactions tend to develop stronger social skills, empathy, and emotional regulation abilities (Brody, 2004).
Moreover, supportive sibling relationships can buffer the effects of stress and adversity, promoting resilience and
psychological adjustment in both childhood and adulthood (Buist & Vermande, 2014; McHale et al., 2012).
Conversely, negative sibling relationships, marked by conflict, rivalry, and hostility, can have detrimental effects on
individuals' well-being and development. Persistent sibling conflict has been associated with increased levels of
psychological distress, aggression, and behavioral problems (Buist & Vermande, 2014; Natsuaki et al., 2009).

Still, the dichotomous view of sibling relationships as either positive or negative fails to capture the complexity and
variability within these relationships. Recent research emphasizes the importance of examining the diverse
patterns of sibling relationships, considering factors such as affection, conflict, and emotional closeness (Killoren
et al., 2017; McGuire et al., 1996; McHale et al., 2007).

Importantly, the present study builds on prior work demonstrating that sibling relationship processes cannot be
reduced to the mere frequency of conflict but must also consider how conflicts are managed. Research
distinguishes between constructive and destructive conflict resolution strategies, which show differential
associations with relational quality and developmental outcomes (Ferrar et al., 2022; Ross et al., 2006; Szymariska,
2020). Furthermore, constructs such as rivalry capture competitive and comparison-based dynamics that are
conceptually distinct from hostility or conflict behavior (e.g., resource competition and jealousy; McHale et al.,
2012, Tucker et al., 2013). In line with broader efforts to move beyond global warmth-conflict frameworks toward
more differentiated conceptualizations of sibling relationship quality (Bascoe et al., 2012; Holmes et al., 2024), we
therefore treat rivalry and conflict resolution as distinct dimensions.
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Building on these multidimensional conceptualizations, prior research has identified relationship patterns such as
harmonious (high affection, low hostility), uninvolved (low affection, low hostility), hostile (high hostility, low
affection), and affect-intense (high affection, high conflict) (e.g., McGuire et al., 1996; Sherman et al., 2006). Each
pattern carries distinct developmental implications. Harmonious relationships tend to foster the most positive
outcomes, while affect-intense relationships may face challenges despite the presence of warmth (Buist &
Vermande, 2014; Sherman et al., 2006).

Theoretical frameworks provide critical insight into sibling relationships. From a developmental-contextual
perspective (Bronfenbrenner, 1981; Lerner, 2018), they are dynamic subsystems within the family that both shape
and are shaped by individual development and broader contextual influences. Family systems theory further
suggests that relational patterns tend to stabilize through reciprocal reinforcement but can reorganize in response
to changing circumstances (Cox & Paley, 1997). These frameworks emphasize that sibling relationships are not
fixed, highlighting the need for longitudinal approaches to capture change over time.

To date, much of the existing research has relied on cross-sectional and/or variable-centered approaches, often
focusing on isolated aspects of sibling relationships rather than examining how these relationships evolve over
time. While person-centered approaches have been applied in this domain, longitudinal person-centered work - and
in particular latent transition analyses that track profile membership across time - remains rare, leaving critical
questions about how sibling relationship profiles emerge, persist, and shift largely unanswered (Noller, 2005).

The present study addresses these gaps by applying latent profile analysis (LPA) and latent transition analysis
(LTA) to identify distinct sibling relationship profiles and track their trajectories over time. Specifically, we examine
the questions: How stable are sibling relationship profiles over a 2-year-period? And what factors predict stability
or transitions between profiles? This approach allows us to move beyond static descriptions by uncovering which
relationship profiles persist, which change, and which individual factors help explain those movements. Through
this framework, the study aims to provide a clearer picture of sibling dynamics across childhood and early
adolescence and the forces that shape their development.

Profiles of Sibling Relationships

McGuire and colleagues (1996) highlighted that merely characterizing sibling relationships along individual
dimensions fails to capture their intricate complexity. Consequently, several studies describe the multidimensional
dynamics of these relationships using cluster or profile analyses (e.g., Buist & Vermande, 2014; Derkman, 2011;
Killoren et al., 2016; Noller, 2005; Sherman et al., 2006). One common finding is that sibling relationships can be
characterized by varying degrees of affection, conflict, rivalry and distance (McHale et al., 2012), which combine to
distinct patterns of relationship quality.

Studies often identifiy four profiles of sibling relationships: harmonious, with high levels in affection and low levels
in hostility; hostile, with high levels of hostility and low levels of affection; affect-intense, with high levels in hostility
and affection; and uninvolved, with low levels in hostility and affection (e.g., McGuire et al., 1996). The number of
profiles depends on factors such as age group, cultural context and the specific measures and methods used.

A substantial body of evidence demonstrates that these profiles predict various social-emotional outcomes. For
instance, the harmonious profile is associated with higher levels of social competence, self-esteem, and fewer
internalized and externalized problems (Buist & Vermande, 2014; Derkman, 2011; Sherman et al., 2006), whereas
the hostile profile is associated with lower social competence, reduced self-esteem, and increased social isolation
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(Sherman et al., 2006). The affect-intense profile exhibits mixed outcomes. While it is linked to greater social
competence (Buist & Vermande, 2014), it is also associated with lower self-esteem and increased feelings of
loneliness (Buist & Vermande, 2014; Sherman et al., 2006).

Interestingly, the uninvolved profile, despite the absence of conflict, does not necessarily yield positive outcomes.
In fact, individuals with an uninvolved sibling relationship exhibit similar or even higher levels of depression,
loneliness, and self-esteem compared to those in hostile sibling relationships (Derkman, 2011). However, they do
not significantly differ in self-worth and loneliness from their counterparts in harmonious or affect-intense sibling
relationships (Sherman et al., 2006).

These findings underscore the importance of examining not just individual dimensions, such as conflict or
affection, but the dynamic interplay among these dimensions. Understanding how affection, conflict, rivalry, and
conflict resolution combine to form complex sibling relationships is essential for capturing the full nuance of these
bonds and their effect on well-being. Although prior research has identified distinct profiles of sibling relationships
using person-centered approaches such as LPA, little is known about the longitudinal stability of these profiles.
However, capturing relationship patterns at a single time point provides only a partial picture; to fully understand
sibling relationships, it is critical to consider how they develop and change across time (Holmes et al., 2024;
Persram et al., 2025).

Development of Sibling Relationships

Theoretically grounded in the developmental-contextual perspective (Bronfenbrenner, 1981; Lerner, 2018), sibling
relationships are embedded within a dynamic system of reciprocal influences. This system evolves as individuals
mature and as the broader family and social environment change. The Family Systems Theory (Cox & Paley, 1997)
complements this view by emphasizing that relationships within the family are interdependent subsystems
characterized by both stability and adaptability. These frameworks suggest that sibling bonds develop through
ongoing feedback processes - for example, where affection and conflict continually interact. Consequently,
transitions in these relational patterns reflect the developmental processes of differentiation and re-equilibration
throughout childhood and adolescence.

Sibling relationships are thus both dynamic and, at times, stable. During childhood and adolescence, siblings
transition from primarily cohabiting family members to individuals who increasingly engage in complex social
interactions and emotional exchanges (Jensen et al., 2022; McHale et al., 2012). This period is characterized by
increased independence, identity formation, and the exploration of social connections outside the immediate
family. While this can lead to notable shifts in the sibling relationship, some relationships do remain stable (Jensen
et al., 2022).

In middle childhood (approximately ages 6 to 12), siblings typically spend more time together and engage in
various activities, fostering the development of social skills, conflict resolution strategies, and emotional regulation
(Brody, 1998). Cognitive advances enable children to better understand others” perspectives and become better
equipped to navigate conflicts. Research indicates that sibling relationships during this period often exhibit a
mixture of warmth, cooperation, and occasional conflict (Brody et al., 1994; Buhrmester & Furman, 1990; Kim et al.,
2006). Siblings may form strong emotional bonds and provide each other with emotional support and
companionship. However, rivalry and competition for parental attention may also emerge as prominent features of
sibling interactions (Tucker et al., 2013). Just as the parent-child relationship becomes more conflictual with the
onset of puberty, this can also apply to the sibling relationship (Brody et al., 1994).
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During adolescence (approximately ages 12 to 18), sibling relationships continue to evolve as individuals assert
their independence and develop their identities (Whiteman et al., 2015). Siblings may experience increased conflict
as they navigate issues related to autonomy, peer relationships, and academic pressure (Conger & Little, 2010).
However, some studies find that conflict between siblings tends to decrease during adolescence (Buist et al., 2002;
Kim et al., 2006). This may be because an expanded social network provides more opportunities to escape
conflictual sibling relationships, potentially contributing to the observed decrease in sibling conflict during this
period (Cole & Kerns, 2001; Scharf et al., 2005). Despite the potential for conflict, research suggests that sibling
relationships remain an important source of social support and companionship during adolescence (Buist et al.,
2013; Kim et al., 2006; Updegraff et al., 2002). Adolescents often turn to their siblings for advice, empathy, and
validation, particularly in times of stress or emotional upheaval (Updegraff et al., 2002).

While individual dimensions such as conflict or affection may fluctuate over time, these fluctuations do not
necessarily imply fundamental changes in the overall relationship pattern. So far, most studies have focused on
cross-sectional patterns of sibling relationships or on mean-level changes in single dimensions (e.g., conflict
decreases over time). To our knowledge, only Persram et al. (2025) investigated longitudinal stability of
relationship profiles using LTA. While this study is an important step toward understanding developmental
dynamics, it focused on adolescence and a relatively short time frame of six months, leaving open questions as to
whether these dynamics can be generalized over a longer period of time, nor does it fully explore the mechanisms
that might drive profile stability or change.

Correlates of the Development of Sibling Relationships

The development of sibling relationships in childhood and adolescence is a complex process influenced by various
factors such as gender, age gap, and birth order (Kim et al., 2006). These relationships are dynamic, evolving over
time as siblings grow and as family contexts change. Although research on the development of sibling
relationships is sparse, existing studies have identified several correlates of relationship quality. Understanding
these correlates may provide cues about driving factors of transitions in the relationship quality over time.

The gender composition of sibling pairs is important for the quality of their relationship. Research consistently
shows that same-gender sibling pairs, especially sisters, tend to exhibit higher levels of intimacy and emotional
closeness compared to mixed-gender pairs (Cole & Kerns, 2001; Derkman, 2011; Whiteman & Loken, 2006). This
closeness is often attributed to shared gender-specific experiences and socialization processes. Brothers, while
also close, typically engage in more shared activities rather than emotional exchanges, influencing the type and
quality of their interactions (McHale et al., 2012). In contrast, mixed-gender pairs may experience more frequent
conflicts, as siblings navigate different gender-specific socialization and experiences. Still, these interactions can
also foster cross-gender understanding and empathy, contributing to social development (Kim et al., 2006; Stocker
et al., 1997). Mixed-gender siblings may serve as safe practice grounds for learning to interact with the opposite
sex, which might become invaluable as they mature into broader social and romantic worlds (McHale et al., 2001).

The age gap between siblings is another critical determinant of relationship quality. A smaller age difference often
leads to more shared experiences, which can enhance the bond between siblings, particularly in early childhood
(Dunn, 1983). On the other hand, larger age gaps may reduce competition and conflict, but they can also limit
opportunities for shared activities and emotional closeness, potentially leading to more distant relationships over
time (Volling, 2003). As siblings grow older, the developmental differences associated even with small age gaps
can lead to increased competition and conflict, potentially destabilizing the relationship.
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Birth order has long been recognized as an influential factor in sibling relationship quality. First-born children often
assume a caretaker or leadership role, which can significantly shape their interactions with younger siblings. This
dynamic can foster a nurturing relationship but may also result in rivalry, particularly if the first-born perceives the
younger sibling as a threat to their status within the family (Whiteman et al., 2015).

Purpose of the Present Study

Despite the theoretical expectation that sibling relationships reflect both continuity and change, longitudinal
research investigating these dual processes remains scarce. Prior studies have primarily focused on mean-level
changes in specific dimensions (e.g., conflict, warmth), cross-sectional designs or examined stability over a short
period of time, offering limited insight into whether children transition between qualitatively distinct profiles of
relationship over time. By adopting a person-centered approach using LPA and LTA, the present study seeks to
capture the heterogeneity and fluidity of sibling relationship patterns over time. Specifically, this study aims to
address the questions: How stable are sibling relationship profiles across a two-year period? What demographic
and relational factors predict transitions between profiles?

This longitudinal study is based on a German sample of children and adolescents of different age groups. At two
measurement occasions spaced two years apart, latent profiles of sibling relationship quality are determined using
the indicators affection, conflict resolution, hostility, and rivalry. Notably, this study conceptualizes positive and
negative relationship features in a differentiated manner by separating rivalry from other hostility and by treating
conflict resolution as a distinct facet of sibling interaction. A latent transition analysis provides insight into the
stability of the relationship quality by estimating transitions between the different profiles from the first (1) to the
second (t2) measurement occasion. In addition, the stability of the relationship quality is regressed on the
demographic variables gender composition, age difference, age, and birth order as well as the relationship quality
att1.

Drawing on prior analyses using data from an overlapping measurement wave but a distinct cross-sectional
sample (Author, 2026), we anticipate the emergence of comparable latent profiles of sibling relationship quality.
Specifically, we expect to identify five distinct profiles - rival, hostile, harmonious, affect-intense, and uninvolved.
Replicating these profiles across time would provide evidence for the temporal stability of these relational
structures and strengthen the theoretical validity of the proposed typology.

As previous research suggests that, on average, siblings maintain similar levels of warmth or conflict over time
(Kim et al., 2007; Updegraff et al., 2005), we expect that latent transition analysis will reveal a general stability of
sibling relationship profiles across childhood and adolescence. However, stability is unlikely to be uniform across
all profiles. We anticipate higher stability for relationship profiles characterized mainly by positive emotions,
because reinforcing patterns within the family system may promote continuity in supportive interactions. In
contrast, relationship profiles characterized mainly by high conflict or rivalry are expected to show greater
variability, as increasing maturity and contextual change provide opportunities for relational reorganization
(Campione-Barr & Killoren, 2019; Noller, 2005). Changes in family dynamics as well as the renegotiation of roles
and boundaries may further facilitate transitions toward more adaptive profiles for some sibling pairs (Campione-
Barr & Killoren, 2019). Overall, the LTA results are anticipated to reveal distinct longitudinal patterns of relationship
quality, with harmonious relationships demonstrating greater continuity and conflictual relationships showing
more variability over time.
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Furthermore, we anticipate that factors such as age, age gap, gender composition and birth order predict the
stability of sibling relationship quality. Previous research has consistently shown that these factors play a
significant role in shaping sibling dynamics (e.g., Cole & Kerns, 2001, Kim et al., 2006). Wider age gaps, cross-sex
dyads, increasing age, and being later-born may be associated with less stability of perceived relationship quality,
as these attributes can present unique challenges for siblings to navigate during childhood and adolescence. For
example, siblings with small age differences may experience heightened competition for parental attention,
whereas larger age gaps can create differences in interests and life stages that complicate interactions, leading to
a lack of shared ecological contexts and interactional density (McHale et al., 2012). Cross-sex siblings may face
divergent communication styles and social expectations, affecting the frequency and type of emotional exchange.
Divergent gender socialization and peer-group orientations in adolescence often trigger a sharp, non-linear decline
in intimacy that may only stabilize later. As siblings grow older, emerging independence, identity formation, and
social networks outside the family can lead to fluctuations in relationship quality. Additionally, differences in birth
order often entail distinct roles and responsibilities, which can create tensions or require renegotiation as siblings
mature. Firstborns often report better sibling relationships than later-borns (Pollet & Nettle, 2009). They often
maintain a stable “mentor” role, whereas later-borns’ perceptions of the relationship fluctuate more significantly as
they strive for autonomy and "niche picking" during adolescence (Whiteman et al., 2011).

Birth order also moderates when instability occurs. For instance, sibling conflict typically peaks in early
adolescence; however, research shows this peak occurs earlier for firstborns than for second-born siblings
(McHale et al., 2024). Therefore, we examined the interaction between age and birth order to explore whether the
influence of birth order on relationship stability is moderated by chronological age. This approach allowed us to
test whether the roles associated with birth order - such as the caretaking or leadership functions often attributed
to firstborns - exert a consistent effect on relationship stability across the study span, or whether these effects
diminish or intensify as siblings grow older.

By investigating the longitudinal trajectories of sibling relationships and their influencing factors, this study aims to
contribute to a more comprehensive understanding of the developmental patterns and interpersonal dynamics
within the sibling subsystem.

Method
Sample and Study Design

The study uses data from the German Family Panel (pairfam), release 13.0 (Briiderl et al., 2022). Pairfam is a
representative longitudinal survey in Germany based on a life course approach with a focus on partnership and
family dynamics. The survey has a cohort-sequence and a multi-actor design, i.e., in addition to the main
respondent in a household, their partner, parents, and children are also included in the survey. A detailed
description of the study can be found in Huinink et al. (2011).

The sibling relationship quality was assessed in waves 8 (2015/2016), 10 (2017/2018) and 12 (2019/2020). In
total, 721 children provided responses to at least one of the indicator scales in wave 8, 657 children in wave 10,
and 565 children in wave 12. However, only 509 children provided responses to the indicators in at least two
consecutive assessments (i.e., 330 in waves 8 and 10; 286 in waves 10 and 12). Because latent profile analysis
requires large sample sizes (samples well into the hundreds are recommended, e.g. Spurk et al., 2020; Weller et al.,
2020), the data from all three waves were included in the sample. That is, all children who participated in waves 8
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and 10 (n = 330), and all children who did not participate in wave 8, but in waves 10 and 12 (n = 179), were
included. Therefore, the combined sample comprises data from 509 children who provided information on their
sibling relationship quality at two measurement occasions that were spaced two years apart. The first
measurement occasion comprises data from waves 8 and 10, and the second measurement occasion comprises
data from waves 10 and 12. According to the pairfam study protocol, sibling relationship data are collected only for
the two youngest participating children within a household.

As some responses were identified as multivariate outliers, eleven children were excluded from the sample.
Therefore, the final sample consisted of 498 children (49.6% girls), of whom 322 (64.7%) participated in waves 8
and 10, and 176 (35.3%) participated in waves 10 and 12. The data included 211 sibling pairs and 76 children
whose siblings did not participate in the same waves, resulting in 287 household ids. The children were aged
between 94 and 168 months at t1 (M = 125.83, SD = 19.90). In total, 162 of the participants (32.5%) were the first
child of their family, while 336 participants (67.5%) were born second or later. The age difference between the
sibling pairs ranged between 0 and 71 months (M = 30.33, SD = 14.88). Moreover, 267 of the children (53.6%) were
part of a mixed sibling pair, while 111 (22.3%) belonged to a girls pair, and 120 (24.1%) to a boys pair.

Instrument

To assess the sibling relationship quality, we used children's self-reports of their perceived relationship quality.
Affection, hostility, and rivalry were measured using an adapted version of the Sibling Relationship Inventory (SRI;
Boer et al., 1997; Stocker & McHale, 1992), with four items for each dimension. Children were asked to indicate the
frequency of certain relational behaviors on a five-point Likert scale (e.g., “How often do you feel mad or angry at
[name sibling]?”). Additionally, a three-item measure of conflict resolution, derived from the Sibling Qualities Scales
(SQS; Cole & Kerns, 2001), asked children to rate their agreement on a five-point Likert scale ranging from "not at
all correct" to "completely correct" (e.g., "If one of us does something that bothers the other, we can make up
easily."). The internal consistency of these measures was evaluated using standardized Cronbach’s alpha. At t1, the
consistency was 0.72 for affection, 0.79 for hostility, 0.86 for rivalry, and 0.73 for conflict resolution. At t2, the
alphas were 0.74 for affection, 0.77 for hostility, 0.86 for rivalry, and 0.72 for conflict resolution.

Analysis

Data analysis was conducted using Mplus Version 8.10 (Muthén & Muthén, 2017) for latent profile and transition
analyses and R Version 4.4.1 (R Core Team, 2024) for data preparation, data exploration, descriptive statistics, and
additional statistical procedures. All scripts, outputs, and the supplemental material are stored in the OSF project
https://osf.io/hgfw8/overview?view_only=000089567bb54eb08ed75ae159f1dcdf.

Because outliers can bias the results of multivariate analyses, the four indicators of relationship quality were
checked for extreme multivariate outliers using Mahalanobis distance. All cases with a corresponding p-value of
less than .001 were excluded from the analyses, resulting in the final sample of 498 children. The relationship
quality variables were z-standardized to account for the difference in scales. All other continuous variables were
centered to facilitate the interpretation of the results.

Latent Profile and Transition Analysis
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To determine the stability of sibling relationships, latent profile analyses (LPA) and a latent transition analysis (LTA)
were conducted (see Hickendorff et al., 2018, for an overview of these methods). All LPAs and the LTA were
conducted with 2000 random starts in the first stage, 200 starting values in the second stage and 500 iterations
each. Because some of the indicator variables were not normally distributed, Maximum Likelihood with robust
standard errors was chosen as estimator (Spurk et al., 2020). On both measurement occasions, up to 50 children
did not respond to one or in rare cases two of the four relationship quality scales. This was mostly due to missing
values on the rivalry scale (45 at t1, 49 at t2). Full maximum likelihood was used to deal with the missing data.
Furthermore, to determine the impact of the hierarchical structure of the data (children nested in households), we
computed the intraclass correlation coefficient (ICC) for all relationship quality indicators. The ICC specifies which
part of the variance of the variables can be attributed to the higher level (here the household id). The ICCs ranged
between 0.09 and 0.56 and can thus be considered as high (see Hedges & Hedberg, 2007, for a comparison of
ICCs in educational contexts). Therefore, the latent profile and transition analysis were conducted as multilevel
models with the household id as cluster variable.

The LPAs and LTA were conducted in three main steps. First, for each measurement occasion, the appropriate
number of latent profiles was determined by estimating LPAs with one to six profiles with the four relationship
quality variables as indicators. For each indicator, the variances were constrained to be equal across all profiles.
When deciding on the optimal number of latent profiles, both theoretical and statistical aspects should be
considered (Morin et al., 2016). For the statistical aspect, the Lo-Mendell-Rubin adjusted likelihood ratio test (LMR
adj. LRT, Lo, 2001), the Akaike information criterion (AIC, Akaike, 1974), the Bayesian information criterion (BIC,
Schwarz, 1978), and the sample size adjusted BIC (SABIC, Sclove, 1987), were used to decide on the correct
number of profiles. Previous simulation studies have shown that the BIC and LMR adj. LRT perform best at
determining the correct number of latent profiles, however, these criteria tend to invariably suggest adding more
profiles (Nylund et al., 2007; Nylund-Gibson & Choi, 2018). Therefore, we also reviewed classification diagnostics
(Masyn, 2013). Although diagnostic statistics are not used to select the final profile model, they are important to
consider, especially since inconsistent results across fit indicators are common in LPA models (Nylund-Gibson &
Choi, 2018). Entropy is an indicator for the precision of classification, with a value close to one implying higher
classification precision.

Second, both latent profile models derived in the first step (i.e., from t1 and t2) were combined into a longitudinal
LPA to assess the measurement invariance across time, following the procedure suggested by Morin and Litalien
(2017). The authors distinguish between three different levels of measurement invariance between two latent
profile models: (a) configural similarity is given when both models contain the same number of profiles and are
based on the same indicators, (b) structural similarity indicates further that the indicator means of each profile are
equal, and (c) dispersion similarity implies that the models must additionally have the same within-profile
variances. For each level of measurement invariance, one model was estimated. The best model was chosen
based on the information criteria AIC, BIC and SABIC.

Third, the LTA was computed based on the correct level of measurement invariance. The LTA calculates the
indicator means, the most likely class membership, the latent class probabilities, and posterior classification
probabilities for all profiles at both measurement occasions, as well as the probability of transition between each
of the profile pairs (e.g., the transition from the harmonious profile at t1 to the rival profile at t2).

Profile Stability and Predictors
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To examine the stability of sibling relationship quality across measurement occasions, we assessed (i) profile-
specific transitions and (ii) overall profile stability. This was done using goodness-of-fit x2-tests, comparing the
numbers of participants who stayed in the same profile with those who transitioned to a different one. Effect sizes
were calculated using Cohen’s w (see Ben-Shachar et al., 2023, for an overview of different effect sizes for x*2-
tests)

In addition, we explored potential predictors of profile stability. For this purpose, a logistic regression was
conducted with the profile stability as dependent variable, and the relationship quality at t1 as well as the
demographic variables age, birth order, age gap and gender composition as independent variables. The
relationship quality was operationalized by creating two dichotomous indicators (adversarial, harmonious) that
summarize the presence of the most critical relationship states at t1. This procedure retains the typological
complexity established by the LPA while achieving the statistical power and interpretive focus necessary for the
logistic regression model. The adversarial state (coded 1) captures children belonging to either the rival or hostile
profile at t1, reflecting a complex configuration where antagonistic interaction and low affection are dominant in
concert. Conversely, the optimal state (coded 1) captures children belonging to the harmonious profile at t1. The
gender composition of each sibling dyad was represented by two dichotomous indicators identifying whether the
dyad consisted of two boys (1 = two boys, 0 = not two boys) or two girls (1 = two girls, 0 = not two girls), with
mixed-gender dyads as reference class.

The profile stability was operationalized by creating a dummy variable that indicates whether the participant
stayed in the same profile (coded 1) or moved to another profile (coded 0). Note that this dummy variable is based
on the most likely class membership of the latent transition analysis and is thus subject to classification errors. To
account for the potential bias in the regression estimates, the posterior classification probabilities of the
participants were used as regression weights, as suggested by Hickendorff et al. (2018). However, even with this
method, the estimates can still exhibit a moderate downward bias and thus underestimate the true effects (see
Bakk & Kuha, 2018, for a simulation study that compares the bias introduced by different methods). The variables
barely contained any missing values, only the age difference between the siblings was missing for 17 participants
(3.4%). These cases were listwise deleted in the logistic regression, as this approach renders mostly unbiased
results for small amounts of missing data (Meeyai, 2016). Because the ICC was very small (<.01), the regression
was conducted as a single-level model. No multicollinearity or outliers were detected in the predictors.
Standardized odds ratios (OR; see Bland, 2000, for an introduction) are reported as effect sizes.

Results

Descriptive Results

Descriptive statistics and correlations among study variables are presented in Table 1 and provide initial insight
into the associations among sibling relationship dimensions across the two timepoints. Children reported
moderately high levels of affection and conflict resolution suggesting generally positive interactions. Hostility
scores were, on average, lower, and rivalry was rated lowest among the dimensions. These patterns remained
relatively stable across the two time points, with only minor fluctuations in mean values. Overall, the correlations
show coherent associations among the constructs across both waves, and their magnitudes indicate related but
clearly non-identical dimensions.

Latent Profile Analysis
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Number of Latent Profiles

Supplementary Tables S1 and S2 present model fit indices for latent profile analyses (LPA) conducted at t1 and t2,
respectively. Model selection in LPA typically relies on a combination of statistical criteria and theoretical
interpretability (Masyn, 2013; Nylund et al., 2007). Lower values of AIC, BIC, and SABIC indicate better model fit,
while significant LMR-LRT p-values suggest that a model with k profiles fits significantly better than a model with
k-1 profiles. Entropy values closer to 1 indicate clearer classification of individuals into profiles (Masyn, 2013).

Across both measurement occasions, AIC, BIC, and SABIC values decreased with increasing numbers of profiles,
indicating gradual improvements in model fit. At t1, the Lo—Mendell-Rubin likelihood ratio test (LMR) was
significant for the two-class solution and marginal for the three-class solution but nonsignificant thereafter,
suggesting that the statistical benefit of adding further classes diminished beyond three profiles. For t2, the LMR
test remained significant up to the five-class solution but not beyond, suggesting that model fit improved
meaningfully up to five profiles. Entropy values ranged between .68 and .78, indicating acceptable to good
classification accuracy across solutions.

Despite the small incremental statistical gains, we selected the five-class model for both time points based on
theoretical interpretability and developmental meaningfulness. The three-class solution largely differentiated
participants by overall relationship quality (high, moderate, low), offering limited insight into the heterogeneity of
sibling interactions. In contrast, the five-class solution yielded conceptually distinct and theoretically grounded
profiles - such as harmonious, affect-intense, uninvolved, rival, and hostile - that are consistent with prior research
on sibling relationship typologies (e.g., Buhrmester & Furman, 1990; McHale et al., 2012). While the LMR test did
not remain significant beyond five classes, the combination of lower information criteria, adequate entropy, and
theoretical interpretability supported selection of the five-class model as the most balanced and conceptually
informative representation of sibling relationship patterns over time. This approach aligns with best practices in
LPA, which recommend considering multiple indices and evaluating both empirical fit statistics and the conceptual
distinctiveness, theoretical plausibility, and practical utility of the resulting profiles (Nylund et al., 2007; Vermunt,
2010).

Measurement Invariance Across Time

After deciding on the optimal number of latent profiles, measurement invariance across time was examined by
conducting three longitudinal latent profile analyses with varying degrees of profile similarity as suggested by
Morin and Litalien (2017). The model summaries are reported in Table S3 in the supplemental material. As
expected, all three information criteria AIC, BIC, and SABIC favored the model with the highest measurement
invariance (i.e., dispersion similarity), which assumes equal indicator means and variances across measurement
occasions. Therefore, the dispersion similarity model was used as baseline model for subsequent analyses.

Description of Longitudinal Latent Profiles

Table 2 presents the means and variances of the latent profile indicators, providing an overview of the central
tendency and dispersion within each profile, whereas Fig. 1 offers a graphical depiction of the indicator means for
the five different profiles. The first profile, which we call harmonious, included 23% of the participants att1 (n=115;
t2: 24%, n = 120). It showed above-average levels in affection and conflict resolution, and the lowest scores in
hostility and rivalry. The second profile, characterized by above-average levels in hostility and rivalry and below-
average levels of affection and conflict resolution, contained about 10% of the sample at t1 (n = 50; t2: 10%, n = 50)
and was labelled hostile. About 6% of the children belonged at t1 (n = 30; t2: 6%, n = 30) to the third profile, rival,
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which has similarities to the second profile, but is characterized by especially high scores in rivalry and slightly
higher scores in affection and conflict resolution compared to the hostile profile. The fourth profile, with above-
average scores on almost all scales, is referred to as affect-intense and included about 29% of the children at t1 (n
=144, t2: 30%, n = 149). Finally, the fifth profile consisted of below average scores on all scales except hostility.
Approximately 32% of the sample belonged at t1 (n = 159; t2: 30%, n = 149) to this profile, which is referred to as
uninvolved.

Latent Transition Analysis

Using the longitudinal baseline model determined in the previous section, the LTA was conducted as described in
the methods section. The transition probabilities between different profiles in the latent transition analysis are
summarized in Table 3 and illustrated in Fig. 2. The highest probability of remaining in the same profile was
observed for the harmonious profile (0.86), followed by the affect-intense (0.61), the uninvolved (0.58), the hostile
(0.53), and the rival (0.43) profiles. Transitions from the affect-intense profile to other profiles were relatively rare,
with the highest transition probability being to the uninvolved profile (0.26). The harmonious profile showed
minimal transitions to other profiles, with the highest being to the uninvolved profile (0.08). The uninvolved profile
had a notable probability of transitioning to the affect-intense profile (0.29) and a moderate probability of
transitioning to the hostile profile (0.10). The hostile profile showed a moderate probability of transitioning to the
uninvolved profile (0.25) and a lower probability of transitioning to the rival profile (0.14). Finally, the rival profile
had a moderate probability of transitioning to the hostile profile (0.23) and a lower probability of transitioning to
the harmonious profile (0.13).

Profile Stability

The analysis of profile stability was conducted using a chi-square test comparing stayers (participants who
remained in the same profile from t1 to t2) and movers (participants who transitioned to a different profile) for
each sibling relationship profile. Overall, participants demonstrated a significant tendency to remain in their
original profile rather than to transition, x2(1) = 52.70, p < .001, with a moderate overall effect size (W =0.33).
However, this stability varied markedly across the profiles. The harmonious profile exhibited high stability, with a
large majority of participants remaining in this profile (N = 104 stayers vs. N = 11 movers). This difference was
significant, x2(1) =75.21, p < .001, and was associated with a large effect size (W = 0.81), making it the most stable
profile. The affect-intense profile was also significantly more stable than unstable, x2(1) = 16.57, p < .001, though
the associated effect size was moderate (W = 0.32). In contrast, the uninvolved (x2(1) = 1.64, p = .200), hostile
(x2(1) =0.20, p = .655), and rival (x2(1) = 0.04, p = .841) profiles did not show a statistically significant difference
between the number of stayers and movers. This lack of significance suggests that these three relationship
profiles were roughly equally likely to persist as they were to transition to a different profile over the two-year
period, indicating comparatively lower inherent stability.

Prediction of Profile Stability

The stability of the relationship quality was regressed on the relationship quality at t1 and the demographic
variables. The results of the logistic regression are displayed in Table 4. Standardized ORs and their 95%
confidence intervals (Cl) are reported; associations were considered statistically significant at p < .05, which
corresponds to 1 not being included in the 95% CI of OR.

A harmonious relationship at t1 was significantly associated with higher stability, OR = 2.73 (95% CI: [1.93, 4.21]).
This indicates that children with harmonious relationships at t1 were more than twice as likely to experience stable
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relationship quality over time. Conversely, an adversarial relationship at t1 was not significantly associated with
stability, as indicated by an odds ratio of 0.87 (95% CI: [0.71, 1.07]).

As shown in Table 4, structural characteristics - including age, age spacing, birth order, and gender composition -
did not significantly predict the stability of sibling relationship quality. Specifically, neither age-related factors (e.g.,
age at t1, age gap) nor being a firstborn sibling significantly altered the likelihood of maintaining stable relationship
dynamics over time. Furthermore, gender composition (i.e., brother, sister, or mixed-sex dyads) showed no
significant association with stability. Finally, the interaction between age and birth order was non-significant,
indicating that the influence of birth order on stability does not vary by the child’s age. To summarize, while
harmonious relationships were associated with a higher stability of relationship quality, none of the demographic
variables or adversarial relationships significantly predicted profile stability.

Discussion

The present study investigated the longitudinal dynamics of sibling relationship quality in middle childhood and
adolescence using a person-centered approach (LPA/LTA). By identifying distinct profiles of sibling relationships
and tracking transitions between them, this study illuminates how multi-dimensional constellations of affection,
hostility, rivalry, and conflict resolution evolve within individuals over time. This person-centered lens goes beyond
single-dimension analyses by capturing the combinations of relational features that children actually experience,
thereby offering a more ecologically valid picture of sibling interactions.

Across both measurement occasions, the latent profile analyses identified five conceptually distinct sibling
relationship patterns - harmonious, affect-intense, uninvolved, hostile, and rival. Although the statistical support for
the five-profile solution differed between time points, the recurrence of these patterns suggests that they represent
meaningful and interpretable configurations of sibling relationships rather than ad hoc categories. While some
prior work has reported four-profile solutions, the present five-profile structure adds conceptual precision.
Distinguishing a rival from a hostile profile separates predominantly competitive dynamics (e.g., status negotiation
and comparison) from overtly antagonistic conflict, whereas the affect-intense profile captures relationships that
are high in both affection and hostility - consistent with ambivalent, highly engaged sibling ties. This additional
granularity clarifies developmental pathways: a dyad may shift from hostility to rivalry (reducing antagonism while
competition remains), or from uninvolved to affect-intense (increasing engagement alongside occasional conflict),
pathways that are obscured when fewer profiles collapse these nuances.

The five-profile solution demonstrated measurement invariance across time, which means that the definitions of
the profiles remained substantively the same at both measurement points. In other words, the associations
between the indicators (e.qg., affection, hostility) and the profiles (e.g., harmonious, affect-intense) were stable and
replicable, strengthening the validity of the typology and ensuring that observed transitions reflect genuine
developmental change rather than shifting measurement frames.

Overall, the findings suggest moderate to high stability in sibling relationship quality, with the harmonious profile
showing the highest likelihood of persistence (~ 86%), suggesting that once affection and mutual support are
established, these bonds tend to remain intact. This accords with prior work proposing that warmth and support in
early sibling interactions set enduring relational patterns that scaffold later adjustment (Buist & Vermande, 2014;
Kim et al., 2006; Persram et al., 2025). By contrast, conflictual or low-engagement profiles (e.g., hostile, rival,
uninvolved) were comparatively more variable, indicating greater malleability and potential for improvement as
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children age (Buist et al., 2002; Kim et al., 2006). This higher degree of malleability may be attributed to the lack of
a "harmonious buffer"; without the stabilizing combination of high affection and effective conflict resolution, these
relationships appear more susceptible to being reshaped by external transitions. Rather than abrupt change, most
transitions occurred between adjacent profiles, defined by shared characteristics across the four indicators. For
instance, a transition from hostile to uninvolved represents a de-escalation of overt hostility and rivalry while
maintaining a baseline of low affection. Similarly, a move from uninvolved to affect-intense signifies an increase in
relational salience, where a rise in affection is accompanied by a simultaneous increase in hostility and rivalry.
These shifts reflect a gradual recalibration of engagement and conflict as children develop emotion regulation,
perspective-taking, and autonomy with increasing age (McHale et al., 2012; Whiteman et al., 2015). Because of the
heterogenous age of the sample, our interpretation emphasizes age-related development more generally: as
children grow older, gains in self-regulation and social understanding may promote movement away from more
negative or disengaged patterns toward more constructive engagement.

Among the examined demographic factors - age, age gap, gender composition, and birth order - neither
significantly predicted general profile stability. This does not imply that these features are irrelevant to relationship
quality; rather, it suggests they may be more informative for specific transitions (e.g., whether a relationship
becomes or remains harmonious) than for stability in the aggregate. In other words, structural factors could help
explain which or where dyads move (e.g., toward rivalry versus toward affect-intense) rather than if they generally
move.

This study contributes methodologically by employing a longitudinal person-centered approach to capture both
intraindividual change and interindividual differences in sibling relationship dynamics. Previous research has
largely relied on variable-centered or cross-sectional approaches, limiting the ability to observe multi-dimensional
relationship patterns across time. By establishing that profiles are replicable across measurement occasions and
by estimating transition probabilities, this study advances understanding of how distinct constellations of
affection, hostility, rivalry, and conflict resolution evolve within individuals over time. The results extend existing
typological approaches to sibling research (e.g., Buist & Vermande, 2014; Sherman et al., 2006) by demonstrating
that relationship profiles can remain meaningfully stable, yet developmentally flexible.

Limitations and Future Directions

Despite its strengths, this study has several limitations. First, the one-cohort, two-wave design limits the ability to
capture nonlinear or cyclical patterns of change and to disentangle age-related effects from cohort differences.
Moreover, due to the heterogenous age of the children and adolescents in our sample, we cannot make definitive
claims about the influence of specific developmental shifts on sibling relationships. Future research should employ
multi-wave longitudinal designs with age-homogeneous cohorts to trace how sibling relationship profiles evolve
across middle childhood, adolescence, and into adulthood. Such designs would allow researchers to examine
whether and how relationship quality changes over time; for example, by determining whether the relationship
profiles change structurally, rather than assuming stability in their composition.

Second, it remains unclear whether similar patterns would emerge in adult samples or in different cultural
contexts. Investigating contextual moderators - such as family climate, parenting practices, or major life events
(e.g., parental separation, COVID-19 pandemic) - could clarify why some sibling relationships improve while others
remain conflictual. We did not include such moderators here because our primary aim was to establish the
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longitudinal stability and transitions of profiles; however, future work should integrate these factors to explain
variability in developmental trajectories.

Third, the reliance on self-reported measures may introduce perceptual bias; incorporating multi-informant data
(e.g., parent or observational reports) would enhance validity and reduce shared-method variance. Cross-validating
self-reports with external observations or informant ratings could help confirm the stability and generalizability of
the findings.

Fourth, because the dependent variable in the logistic regression was based on the most likely class membership,
regression estimates can be underestimated. Even though we accounted for this potential bias by using the
posterior classification probabilities of the participants as regression weights (Hickendorff et al, 2018), the
estimates can still exhibit a moderate downward bias and thus underestimate the true effects (Bakk & Kuha,
2018). Therefore, the effect of demographic variables on the stability of relationship quality may be stronger than
we assume in the current study. Further, these factors might not predict overall stability but could shape specific
transitions (e.g., whether a relationship becomes harmonious), an avenue for future research.

Finally, this study’s strength lies in its person-centered, longitudinal approach, which enabled us to capture both
intraindividual change and interindividual differences in multi-dimensional sibling relationship patterns. Future
research should build on this by combining multi-wave designs, contextual moderators, and developmentally
sensitive samples to deepen understanding of how sibling relationships adapt to changing family and social
environments.

Implications for Practice

The finding that harmonious relationships exhibit high persistence underscores the importance of fostering
affection and mutual support early in childhood. Interventions aimed at promoting positive sibling engagement -
such as cooperative activities, shared responsibilities, and emotion coaching - may help establish enduring
relational patterns that buffer against later adjustment difficulties and may even have long-term benefits for
emotional well-being and resilience.

Also, the relative malleability of negative or low-engagement profiles (hostile, rival, uninvolved) indicates that these
patterns are not fixed and can improve over time. This suggests that targeted interventions during middle
childhood, when emotion regulation and perspective-taking skills are developing, may be particularly effective.
Strategies could include conflict-resolution training, perspective-taking exercises, and parental guidance to reduce
antagonism and encourage constructive engagement.

Finally, the absence of strong effects of structural factors (age gap, gender composition, birth order) on overall
stability implies that practitioners should prioritize relational processes over demographic characteristics when
designing interventions. While structural features may influence specific transitions, they do not appear to
constrain the potential for positive change. This reinforces the value of focusing on modifiable interactional
patterns rather than immutable family structures.

Conclusion

This study shows that sibling relationships in middle childhood and adolescence can be meaningfully described
through five distinct profiles that remain structurally stable over time. While harmonious ties tend to persist, less
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positive patterns are more variable, suggesting opportunities for change. These findings underscore the
importance of early relational processes in setting trajectories for later sibling dynamics.

Importantly, the person-centered approach added unique value by revealing nuanced constellations of affection,
hostility, rivalry, and conflict resolution that children actually experience. Tracking transitions between these
profiles offers a more ecologically valid and practically relevant understanding of sibling dynamics. For example,
observing shifts from hostile to rival or from uninvolved to affect-intense highlights gradual recalibration processes
that single-variable models cannot detect. This granularity is particularly valuable for informing interventions, as it
points to specific relational configurations that may require different strategies for support. Further, it highlights
the need for continued longitudinal, person-centered research to elucidate the mechanisms underlying these
developmental pathways.
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Table 1 Means, Standard Deviations, and Correlations with Confidence Intervals
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Variable

1. affection
11

2. hostility t1

3. rivalry t1

4. conflict

resolution
11

5. affection
12

6. hostility t2

7. rivalry t2

8. conflict

resolution
12

3.05

2.70

1.82

3.31

3.07

2.66

1.78

3.40

SD
0.74

0.69

0.78

0.88

0.72

0.66

0.72

0.81

- 42k

[-.49,
-.34]

- 22%*

[-.30,
-13]

.52**

[.45,
.58]

6T
[.55,
66]
- g%

[-.27,
-.10]

- 21

[-.29,
-12]

34**

[.26,
A1]

ATk

[.33,
48]

- 49%

[-.55,
-.42]

- D%k
[-.30,
-13]
A8**

[.41,
.54]

25%*

[.16,
.33]

- 20%**

[-.37,
-.21]

-.38**

[-.45,
-.30]

- 21
[-.30,
-12]

2%

[13,
.31]

A3

[.36,
.51]

- 23%**

[-.31,
-14)

34
[.26,
42]
_.33**

[-.40,
-.25]

-3

[-.39,
-.22]

A3**

[.36,
.50]

- 1g%*

[-.27,
-10]

- 18

[-.27,
-.09]

Ab**

[.39,
.53]

6 7
34

[.26,

42]

AR 34w
[-.49, [-.42,
-34] -.26]

Note. M and SD are used to represent mean and standard deviation, respectively. Values in square brackets
indicate the 95% confidence interval for each correlation. The confidence interval is a plausible range of population

correlations that could have caused the sample correlation (Cumming, 2014). * indicates p < .05. ** indicates p <

.01.

Table 2 Means and Variances of the Latent Profile Indicators
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Indicator Profile All

profiles
Affect-intense  Harmonious  Uninvolved  Hostile Rival
M (SE) M (SE) M (SE) M (SE) M (SE) a2
(SE)

Affection 0.08 (0.12) 0.89 (0.15) -0.28(0.17) -1.13(0.26) -0.53(0.17) 0.64(0.04)
Conflict Resolution  -0.05 (0.13) 1.03 (0.14) -0.17(0.16) -1.23(0.21) -0.89(0.18) 0.55(0.04)
Hostility 0.24(0.11) -0.90(0.15)  0.03(0.13) 0.85(0.21) 0.76(0.15)  0.68 (0.05)
Rivalry 0.79 (0.05) -0.84(0.05) -0.67(0.05) 0.45(0.26) 2.14(0.19)  0.21 (0.05)

Table 3 Latent Transition Probabilities Based on the Estimated Model

Profile at t1 Profile at t2

Affect-intense  Harmonious Uninvolved Hostile Rival

Affect-intense  61.0% 6.1% 26.0% 0.0% 6.9%
Harmonious 6.1% 85.7% 8.2% 0.0% 0.0%
Uninvolved 28.9% 3.4% 57.5% 10.1% 0.0%
Hostile 6.4% 1.9% 25.4% 52.5% 13.8%
Rival 13.7% 13.4% 6.6% 23.0% 43.3%

Note. t1 = first measurement occasion; t2 = second measurement occasion. Displayed is the probability for each
transition based on the estimated model. The transitions into the same profile (stayers) are displayed on the
diagonal.

Table 4 Parameter Estimates from Logistic Regression on Stability in Latent Profile Membership Across Two
Measurement Occasions
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Variable Estimate SE zvalue pPr(>|z|) Std.OddsRatio 95% CI

Intercept 0.45 020 2.22 .026 2.67 [1.95; 3.76]
Optimal State 2.33 0.45 514 <.001 2.73 [1.93; 4.21]
Adversarial State  -0.39 0.30 -1.32 .187 0.87 [0.71;1.07]
Age 0.01 0.01 0.81 0 1.11 [0.84;1.47]
A2
Age Gap -0.01 0.01 -0.87 .382 0.90 [0.72;1.14]
Firstborn” 0.10 034 030  .766 1.05 [0.77; 1.44]
Two Brothers2 -0.24 028 088 o 0.90 [0.72;1.14]
Two Sisters? 0.17 030 057  .567 1.08 [0.84; 1.38]
Age*Firstborn’ -0.01 002 -028 782 0.96 [0.71;1.29]

Note. Cl = Confidence Interval; SE = Standard Error. Stability indicates remaining in the same latent profile across
two measurement occasions (coded 1 = stable, 0 = transition to a different profile). Age and Age Gap are reported
in months. All covariates were assessed at the first measurement occasion (t1). Odds ratios are standardized.
Optimal State and Adversarial State are dummy variables indicating the child’s relationship profile at t1 (see text
for profile classification criteria).

" Firstborn is coded with laterborn children as te reference category.

2 Two Brothers and Two Sisters are coded with mixed-sex sibling pairs as the reference category.

Figures
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Latent Transitions between Sibling Relationship Profiles across two Measurement Occasions
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