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ARTICLE INFO ABSTRACT

Keywords: Deviant siblings have been considered as role models for future delinquent behavior; however, previous studies
Delinquency have led to inconsistent results in this regard. The goal of the current meta-analysis was to analyze the effect of
Longitudinal deviant non-twin siblings on future delinquency. The potential moderation effects of birth order, sex dyad, age of
g;g;;:nalym siblings, publication year, study length, and sample size were analyzed. Six databases were searched for studies:

PsycInfo, MEDLINE, Criminal Justice Abstracts, Web of Science, SCOPUS, and Google Scholar. To analyze the
prospective interdependence of delinquent siblings, only longitudinal studies were considered for inclusion in the
meta-analysis. Two authors independently went through all the retrieved studies and coded those eligible for
inclusion, with good interrater agreement. A total of 18 studies were included, which provided 24 independent
effect sizes. The meta-analysis showed a significant prospective association between deviant siblings and de-
linquency. A moderate effect size was found from older sibling to younger sibling and vice versa, as well as
between siblings when birth order was not specified. Likewise, significant associations were found in brother
pairs, sister pairs, and mixed-sex sibling pairs. No moderation effects were found for age of siblings, publication
year, study length, or sample size. The results highlight the role of siblings as a risk factor for future delinquency.

The family microsystem and, specifically, criminality among family
members, has been widely studied from a developmental perspective of
juvenile delinquency (Bonta & Andrews, 2017; Bronfenbrenner &
Morris, 2006). In those studies, it has been proposed that the risk of
antisocial behavior and delinquency increases in those individuals who
come from families in which a family member was convicted of or has
carried out criminal acts (cf., Eichelsheim & Van de Weijer, 2018). And
indeed, previous studies have shown a high concentration of crime in
families, indicating that a vast majority of offenses are committed by a
relatively small proportion of families (Beaver, 2013; Farrington et al.,
1996, 2001; Frisell et al., 2011; Van de Rakt et al., 2009; Van de Weijer
et al.,, 2015). Most of these studies focused on the intergenerational
transmission of criminality from parents to children (Besemer et al.,
2017; Murray et al., 2012). However, a growing body of research focuses
on the role of siblings in the development of antisocial behavior,
showing a strong association of criminal convictions and delinquency

between siblings (Huijsmans et al., 2019; Slomkowski et al., 2001; Van
de Rakt et al., 2009).

1. Sibling influence on delinquency and antisocial behavior

Siblings are considered important socialization models within the
family context given the emotional quality and the intimacy that char-
acterize these relationships, particularly during childhood and adoles-
cence (Dunn, 2007). Siblings play a role distinct from those of parents
and friends (Tucker & Updegraff, 2009; Whiteman et al., 2011); they are
inherent sources of reciprocal influence over the life-course develop-
ment, affecting behavioral regulation in childhood (Van Berkel et al.,
2020), but also antisocial behavior and delinquency as they grow older
(Low, Sinclair, & Shortt, 2012). In addition to these direct influences,
siblings often share the same family, personal history, neighborhood,
and even specific community factors such as school or friends. Hence,
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they are likely affected by these same contextual influences (East, 2009;
Rowe & Gulley, 1992).

Previous research has found high similarity in offending between
siblings in studies using either official records (e.g., Kendler et al., 2014;
Van de Rakt et al., 2009) or self-reports (e.g., Craine et al., 2009; Rowe &
Gulley, 1992). However, most of these studies were not longitudinal in
nature, which clearly limits the establishment of antecedents and con-
sequents of sibling delinquency and, hence, do not allow conclusions
about having a delinquent sibling as a risk factor for future offending
(Slomkowski et al., 2001). To overcome this limitation, some longitu-
dinal studies have been carried out to test the association between
having a delinquent sibling and one or more other siblings’ delinquency
over the life-course. However, these studies did not provide consistent
results: whereas some studies suggested that sibling delinquency was
among the strongest predictors of future convictions (Farrington et al.,
2009), other studies suggested moderate to high (e.g., Brody et al., 2005;
Slomkowski et al., 2001), low (e.g., Defoe et al., 2013), or even non-
significant associations (Conger & Conger, 1994) between siblings in
measures of delinquency.

1.1. Theoretical background

Several arguments have been proposed to explain the similarities in
offending between siblings. From a behavioral genetic approach it has
been proposed, based on twin studies, that genetic factors may account
for between 40 % to 56 % of variance in delinquency between family
members, although environmental factors — both shared (e.g., family
socioeconomic status, parenting styles) and non-shared (e.g., differential
treatment by parents) — may account for over half of the variance in
antisocial behavior (Ferguson, 2010; Miles & Carey, 1997; Rhee &
Waldman, 2002). Specifically, greater exposure to environmental risk
factors such as family criminality may amplify the effects or manifes-
tation of genetic influences on the development of antisocial behavior
and delinquency (Azeredo et al., 2019; Beaver, 2011). Few of these
studies have attempted to also investigate the contribution of delinquent
singleton or non-twin siblings (i.e., full siblings, half-siblings) in future
offending; they are focused more on genetic factors than on sibling in-
fluences in general. Those that did focus on singletons yielded incon-
sistent findings (Beijers et al., 2017).

The influence of sibling delinquency has also been explained using
social theories, which highlight the role of sibling interactions and
family relationships. The social learning theory (Bandura, 1977) has
been one of the most widely cited theories for explaining the effect of
sibling delinquency. The assumption is that delinquent siblings serve as
behavioral role models that promote and reinforce the development of
future delinquency (Bullock & Dishion, 2002). Building on this theory
and assumption, the coercion theory (Patterson, 1982) proposes that
sibling delinquency does not exert a direct effect on future delinquency,
but it is the positive or negative experience of the relationships with
significant others, that turns these others into learning models. In case
these significant others engage in delinquent behavior, the relationship
with this person could increase other siblings’ likelihood of engaging in
delinquent activities; they are lured in. Alternatively, the social control
theory (Hirschi, 1969) posits that the lack of bonds with prosocial sib-
lings may increase the risk of involvement in delinquent activities if it
weakens the bonds to social norms. Inspired by these earlier notions or
explanations, Thornberry (2014) suggests that an interactional theory
integrating the previous theoretical perspectives best explains the
development of delinquency. This interactional theory highlights the
influence of social domains on delinquency developmental patterns
through the weakness of bonds to conventional norms in conjunction
with social environments that encourage deviant behaviors (Thorn-
berry, 2014). As some authors have posited, the exposure to delinquent
brothers or sisters may also enhance sibling collusion and increase the
probability of acting as “partners in crime” (Bullock & Dishion, 2002;
Rowe & Gulley, 1992).
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1.2. Potential moderators

The potential influence of sibling delinquency also depends on in-
dividual differences such as birth order, age gap or gender dyad (Dunn,
2007). In this regard, a vertical effect has been proposed from older
sibling to younger sibling’s delinquency through both direct observa-
tions and interactions (Brody et al., 2005). As some authors have sug-
gested, this effect would presumably be stronger because, on the one
hand, older siblings reach adolescence earlier and are therefore more
likely to engage in delinquent behavior prior to the younger siblings,
and, on the other hand, the former are more likely to be viewed as “role
models” by the younger siblings, especially when they are close in age
(Low, Snyder, & Shortt, 2012). Previous research on birth order has
supported unidirectional effects from older siblings to younger siblings
but not the reverse (e.g., Buist, 2010; Craine et al., 2009), however,
other studies have also shown bidirectional effects between older and
younger sibling’s delinquency (Defoe et al., 2013), and others even
found that younger siblings’ behaviors predicted more consistently older
siblings’ delinquency (Whiteman et al., 2017). In addition, findings
revealed that the strength of the associations tends to decrease
throughout the life span (Huijsmans et al., 2019; Whiteman et al., 2017)
and increases for smaller age differences (Bank et al., 1996; Steele et al.,
2013).

Furthermore, gender and sibling-sex composition may affect the
magnitude of the influence of siblings’ delinquency. Some studies found
higher concordance in antisocial behavior and delinquency in same-sex
sibling dyads than in opposite-sex sibling dyads, potentially because
same-sex siblings may feel closer to each other and share more interests
(Huijsmans et al., 2019; Rowe & Gulley, 1992). Concordantly, previous
findings revealed strongest similarity in brother-brother pairs (Solmeyer
et al., 2014) or in sister-sister pairs (Slomkowski et al., 2001), whereas
others reported no differences of strength of similarity between brother
pairs and sister pairs (Rowe & Farrington, 1997). Not all studies sup-
porting that finding depend only on sibling gender similarity. Buist
(2010) reported stronger effects in the level of older sibling delinquency
on the level of younger sibling delinquency for mixed-sex sibling pairs,
and Defoe et al. (2013) suggest that the association can occur similarly
for both same-sex sibling dyads and mixed-sex sibling pairs.

In addition to sibling individual differences and sibling-dyad
composition, there are some characteristics related to the methodol-
ogy and the study design, such as the length of the longitudinal study,
sample size, or publication year, which could also affect the magnitude
of the relationship. Some authors have hypothesized about the potential
stability of sibling influence on delinquency over the life-course
regardless of the time span between assessments (Rowe & Britt, 1991).
However, findings are contradictory. On the one hand, sibling similarity
was found to be stronger the shorter the time span between assessments
(e.g., Herrenkohl et al., 2000), and some studies evidenced a decrease in
the magnitude of the relationships over a 10-year period (Whiteman
et al., 2017). On the other hand, other studies showed high stability in
the co-variation of sibling delinquency over a two-year period (Rowe &
Britt, 1991), or even an increase in the magnitude of the associations in a
four-year study (Slomkowski et al., 2001). Sample size may also have an
impact on the precision of the effect sizes because studies with larger
sample sizes tend to yield more precise estimates than studies using
smaller sample sizes (Borenstein et al., 2009). Furthermore, earlier, or
more precisely, the first publications of empirical studies about sibling
delinquency, tend to produce relatively larger effect sizes compared to
more recent studies (Rowe & Britt, 1991; Whiteman et al., 2015),
although this tendency was not consistent across studies and some
recent studies also found moderate associations between siblings’ de-
linquency (Huijsmans et al., 2019; Kendler et al., 2014).

1.3. The current study

Given the inconsistencies found in previous studies regarding the
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association of siblings’ delinquency and its relevance for the develop-
ment of prevention and intervention strategies with offenders and their
families, the main goal of the current study is to prospectively analyze
the link between having a delinquent sibling and future involvement in
offending by using a meta-analysis. This will contribute not only to the
understanding of the role of deviant siblings but also to a better un-
derstanding of the processes and mechanisms involved in the trans-
mission of delinquency between family members. The results shed light
on the role of siblings and how intervention programs can be adapted
accordingly. A recent meta-analysis found that parenting programs
improved the quality of sibling interactions but the elements of those
interactions that are affected by the programs still remain unclear
(Leijten et al., 2021). Regarding treatments for delinquency, research
has shown that non-target siblings of delinquents seem to benefit indi-
rectly from the intervention (Wagner et al., 2014). Yet, intervention
with siblings in clinical or forensic settings is not common (Waid et al.,
2020). Therefore, delving into the role of sibling delinquency may
contribute to understanding sibling influences and then may be taken
into account when adapting intervention programs at both the family
and community level. Also, meta-analysis allows for the combination of
the results of several primary studies into an overall effect size as well as
the analysis of potential publication bias. Because non-significant results
are less likely to be published compared to studies with higher effect
sizes, it may cause an overestimation of the actual effect (Vevea et al.,
2019). This limitation may be addressed in a meta-analysis because the
effect size adjusted for publication bias may be estimated (Borenstein
et al., 2009).

Furthermore, and given the inconclusive effects of birth order, sex
composition of sibling dyads, and age, that were reported in previous
studies (e.g., Huijsmans et al., 2019), the moderating role of these var-
iables will be analyzed in the current meta-analysis. The high variability
regarding different time spans in longitudinal studies of sibling de-
linquency (Herrenkohl et al., 2000; Rowe & Britt, 1991; Slomkowski
et al., 2001; Whiteman et al., 2017), leads to the consideration of length
of study as a potential moderator in the current meta-analysis. Likewise,
and because larger samples sizes tend to produce more precise estimates
(Borenstein et al., 2009) and earlier publications of empirical studies
may produce relatively larger effect sizes (Rowe & Britt, 1991), both
sample size and year of publication will be analyzed as potential
moderators.

Given the high similarity in offending that was previously found
between siblings (e.g., Rowe & Gulley, 1992; Van de Rakt et al., 2009), a
significant and positive effect on the association in delinquency between
siblings is expected. In addition, stronger relations are expected from
older sibling to younger sibling than the reverse (Brody et al., 2005), as
well as for same-gender sibling pairs as compared to mixed-gender
siblings (Rowe & Gulley, 1992). Also, some authors have posited that
sibling correlations appear to decline with age (Conger & Conger, 1994;
Huijsmans et al., 2019); therefore, moderator effects of siblings’ age are
expected (Whiteman et al., 2017). Finally, because of the inconsistencies
that were previously found in relation to length of study, no specific
hypotheses are proposed in this regard. However, more precise esti-
mates in larger sample sizes and larger effect sizes in earlier studies are
expected.

2. Method
2.1. Search strategy

Firstly, a systematic search for longitudinal studies was carried out
using four online databases: PsycInfo, MEDLINE, Criminal Justice Ab-
stracts, and Web of Science. In addition, we used SCOPUS and Google
Scholar, in order to gather relevant studies published until 2020
(February 20, 2020). No publication date limits were considered for the
inclusion of studies in the meta-analysis. The search terms “longitudi-

3h % %

nal*”, “prospective*”, “follow-up*”, “long-term*” and ‘repeated
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measures” were used in combination with “sibling*”, “brother*”, “sis-
ter*”, and “offense*”, “offend*”, “delinquen*”, “crime*”, “criminal*”,
“convict*”, “antisocial*”, “arrest*”, “illig*”, and “imprison*”. Secondly,
the reference list of the retrieved studies was scanned for further po-
tential studies, as well as the list of articles which cited some of the most
relevant longitudinal studies in the field (i.e., Slomkowski et al., 2001).
Thirdly, several previous well-known studies about risk factors of de-
linquency were reviewed to find specific results on predictors related to
sibling delinquency. The final search led to a total of 813 studies which
were scanned for their inclusion in the meta-analysis. Two authors
independently went through all the references to prevent potential
mistakes in the coding of studies considered for their inclusion in the
meta-analysis. The results of the search are presented in the Flow dia-
gram in Fig. 1.

2.2. Inclusion and exclusion criteria

The studies had to meet a set of established criteria for their inclusion
in the meta-analysis. Firstly, they should include enough information to
compute an effect size between sibling delinquency (i.e., full-siblings,
half-siblings, step siblings, adopted siblings) and target participant de-
linquency on at least two different time points of measurement. Studies
assessing both sibling delinquency and target delinquency at the same
time point and those that only included twin samples, were excluded.
Secondly, studies were included if they provided information about
delinquency, defined as behavior prohibited by the law. Although de-
linquency includes criminal behavior, such as homicide, robbery, theft,
or assault, this concept also comprises a variety of actions that are illegal
only because of the age of the individual, including running away from
home, truancy, or disobedience of authority figures (Azeredo et al.,
2019; McCord et al., 2001). Studies that referred to any of these de-
linquency categories were considered for inclusion in the meta-analysis.
Moreover, studies were included if they reported information about
delinquency obtained by means of official records (e.g., police records),
self-reported delinquency, or delinquency reported by parents, teachers,
peers, or others. The delinquency scales used in the primary studies
often combine items of both delinquency and less severe problematic
behavior. Taken this into account, studies in which delinquency was
conceptualized as behavior prohibited by the law were included, even if
the self-reported measures of delinquency integrated both delinquency
and behavior problems. This conceptualization of delinquency is in line
with previous reviews and meta-analyses in the field (Hoeve et al., 2012;
Jolliffe et al., 2017). On the other hand, studies focusing exclusively on
problematic behavior (e.g., temper tantrums, lie or cheat) which do not
refer to behavior prohibited by the law were excluded. Studies which
only focused on transmission of family violence (i.e., exposure to inter-
parental violence and child maltreatment), or studies which only
assessed the quality of the relationships between siblings (e.g., conflict,
bullying, aggression, hostility) were excluded. Also, studies focusing on
the frequency of drug use between siblings were excluded. The use of
illegal drugs was not considered for its inclusion in the meta-analysis
because there is still a debate surrounding the consideration of sub-
stance use as an outcome, included within the broad category of anti-
social behavior (Le Blanc, 2015), or as a risk factor for future
involvement in delinquency and criminal acts (White et al., 2018).
Nevertheless, studies analyzing drug offenses were included (e.g., selling
marijuana). Thirdly, the age of the participants and the language in
which the study was written were not used as exclusion criteria. Finally,
if two or more articles which met the criteria for inclusion were based on
the same sample, we decided to select the study with the larger sample
size or the study which provided more precise information to compute
the effect sizes; if sample sizes were equal, we coded the study with the
most detailed information provided or the study that used measures of
delinquency instead of broad externalizing scales. Table 1 shows a
summary of the 18 studies that met the inclusion criteria for the current
meta-analysis.
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Records identified through
database searching

Additional records identified
through other sources

(n= 1255) (n=10)
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(n= 813) s (n= 595)
A
Full-text articles assessed Full-text articles excluded,
for eligibility > with reasons
(n= 218) (n=200)

'

(n=18)

Studies included in
quantitative synthesis
(meta-analysis)

Fig. 1. Flow diagram of all the stages in the literature search.

2.3. Coding of studies

Longitudinal correlations between siblings’ delinquency were used
as a measure of the effect size. Correlations were coded in all studies but
one (Mayer, 2004), which reported the results of multiple regression
analysis. The beta coefficients reported in the study of Mayer (2004)
were transformed into correlations following the recommendations of
Peterson and Brown (2005) on the use of beta coefficients in meta-
analyses. Authors of studies which did not report enough information
to compute an effect size were e-mailed requesting extra information.
This resulted in the inclusion of three more articles (Huijsmans et al.,
2019; Whiteman et al., 2015; Whiteman et al., 2017). In those articles in
which more than two time points were analyzed as part of the longitu-
dinal study, the effect size corresponding to the two time points farthest
apart was coded. For instance, if the article reported correlations be-
tween sibling’s delinquency from T1-T2, T1-T3, and T1-T4, the latter
was coded for its inclusion in the meta-analysis. If articles provided in-
formation about delinquency from multiple sources (e.g., maternal re-
ports, child reports), from different type of siblings (e.g., biologically
related, biologically unrelated), or from multiple delinquent outcomes
(e.g., minor delinquency, major delinquency), these were averaged prior
to the inclusion in the meta-analysis. If articles included multiple inde-
pendent effect sizes (from older sibling to younger sibling, from younger
sibling to older sibling; brothers, sisters), these were entered in the meta-
analysis separately.

When articles provided information both for the full sample and
independently by subgroup (e.g., birth order, sex composition sibling
dyad), the latter was preferred for inclusion in the meta-analysis. Spe-
cifically, the studies of Whiteman et al. (2015) and Fagan and Najman
(2003) reported effect sizes both for the full sample and then separately

for same-sex and mixed-sex sibling dyads, therefore, only the effect sizes
for same-sex and mixed-sex sibling pairs were entered in the meta-
analysis. In the same vein, Huijsmans et al. (2019) provided informa-
tion about the link between sibling delinquency and target participant
delinquency as well as the correlations according to birth order (from
older sibling to younger sibling and vice versa) and according to sex
sibling dyad. Given these effect sizes were independent but involved the
same sample, we decided to include only the effect size related to birth
order in the general meta-analysis and use the effect size of sex
composition sibling dyad only for moderator analysis. Finally, Rowe and
Britt (1991) detailed longitudinal correlations for brother pairs and
sister pairs, as well as from older brother to younger sister and from
older sister to younger brother. In this case, both the effect sizes from
older brother to younger sister and from older sister to younger brother
were averaged into a combined mixed-sex sibling pairs effect size. Two
authors independently coded the articles and the relevant information
for the meta-analysis (i.e., effect size, sample size, birth order, sex
composition sibling dyad, mean sibling’s age, delinquency measures,
publication year and study length), and differences were resolved
through discussion. Prior to discussion, the authors obtained a rate of
92.9 % in coding agreement.

2.4. Analyses

The analyses were performed using the Comprehensive Meta-
analysis 3.0 software (Borenstein et al., 2014). Data were analyzed
under a random-effects model, which allows for the variation across
studies and do not assume that a common true effect size underlies all
the studies in the analysis (Borenstein et al., 2009). Given the studies
included in the meta-analysis differed in several aspects — including
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Table 1
Summary of studies included in the meta-analysis.
Source N (M age S1/ Country (% Type of Sibling delinquency measure Target delinquency measure Study
M age S2) female) sibling dyad length
Brody et al. (2005) 304 (12.7/ USA (51.5 %) Older- TRF - Delinquent behavior scale TRF - Delinquent behavior scale 3y
10.2) younger/
Younger-
older
Burt et al. (2010) 1181 (14-18) USA (55 %) Sibling 1-sib-  DBI DBI 35y
ling 2
Compton et al. 279 (10/6.2) USA (14 %) Older- CBCL and TRF (Delinquent behavior CBCL (Delinquent behavior scale), Delinquency 10y
(2003) younger scale), self-reported antisocial Checklist (Elliott et al., 1985), self-reported gang
activities involvement
Fagan and Najman 748 (11-14) Australia (50 Older- CBCL - Delinquent behavior scale CBCL - Delinquent behavior scale 3y
(2003) %) younger
Huijsmans et al. 299 (13.03/ Netherlands Older- Self-reported delinquency scale Self-reported delinquency scale 6y
(2019) 14.92) (44 %) younger/
Younger-
older
Huizink et al. 664 (12.45) Netherlands Sibling 1-sib- CBCL - Externalizing CBCL - Externalizing 13y
(2007) (54.5 %) ling 2
Kendler et al. 136,420 Sweden Sibling 1-sib- Convictions (official records) Convictions (official records) 10y
(2015) (15-19/ ling 2
25-29)
Low, Sinclair, and 488 (10.87/ USA (50 %) Older- CBCL - Externalizing CBCL - Externalizing 3y
Shortt (2012) 13.33) younger
Low, Snyder, and 488 (10.87/ USA (50 %) Younger- CBCL (Externalizing), Delinquency CBCL (Externalizing), Delinquency Checklist ( 3y
Shortt (2012) 13.33) older ChecKklist (Elliott et al., 1985) Elliott et al., 1985)
Mayer (2004) 428 (14) USA (51 %) Older- Self-reported deviant and delinquent  Self-reported deviant and delinquent behavior 3y
younger behavior
Rowe and Britt 940 (11-17) USA (49 %) Older- Delinquency Checklist (Elliott et al., Delinquency Checklist (Elliott et al., 1985) 3y
(1991) younger/ 1985)
Younger-
older
Slomkowski et al. 328 (13.1/ USA (52 %) Older- Delinquency Checklist (Elliott et al., Delinquency Checklist (Elliott et al., 1985) 4y
(2001) 11.2) younger/ 1985)
Younger-
older
Walters (2018) 215 (12.15) USA (0 %) Sibling 1-sib-  Proportion of delinquent siblings Self-reported serious offending 5y
ling 2
Walters (2019) 411 (10-11) UK (0 %) Older- Official records and delinquency Official records and self-reported delinquency 6y
younger scale
Whiteman et al. 190 (18.19/ USA/México Older- Eccles and Barber’s Risky Behavior Eccles and Barber’s Risky Behavior Scale 2y
(2014) 21.18) (52 %) younger Scale
Whiteman et al. 233 (10.39/ USA (50 %) Older- Eccles and Barber’s Risky Behavior Eccles and Barber’s Risky Behavior Scale 3y
(2015) 14.03) younger/ Scale
Younger-
older
Whiteman et al. 402 (13.88/ USA (50 %) Older- Eccles and Barber’s Risky Behavior Eccles and Barber’s Risky Behavior Scale 10y
(2017) 16.46) younger/ Scale
Younger-
older
Williams et al. 567 (12—13) USA (49 %) Sibling 1-sib- ~ Number of delinquent siblings Self-reported delinquency 2y
(1999) ling 2

Note. Mean age of siblings is mean age of siblings in the first wave of study. TRF = Teacher Report Form (Achenbach & Rescorla, 2001); DBI = Delinquent Behavior
Index (Burt et al., 2007; Farrington & West, 1971); CBCL = Child Behavior Checklist (Achenbach & Rescorla, 2001).

participants, measures, and procedures — a random-effects model was
more appropriate to conduct the meta-analysis than a fixed-effects
model (Borenstein et al., 2010). Two sensitivity analyses were per-
formed to test whether the overall effect was affected by: 1) the exclu-
sion of the study of Compton et al. (2003), which reported a relatively
low mean age of the participants; and 2) the removal of the two studies
which used official records to measure delinquency (i.e., Kendler et al.,
2015; Walters, 2019). To analyze the heterogeneity within studies, the
Q-test was used, with significant values indicating true heterogeneity
between effect sizes. Furthermore, the I statistic was used to quantify
the proportion of variance that was due to real differences and, there-
fore, potentially explained by covariates (Higgins & Thompson, 2002). If
I? is large, it makes sense to apply techniques such as subgroup analysis
or meta-regression to try to explain the reasons for variance. Specif-
ically, moderator analyses were conducted on sibling dyad (i.e., older-
younger, younger-older, sibling-target), sex composition dyad (i.e.,
brothers, sisters, mixed-sex), mean age of siblings, and publication year.

Regarding the mean age of siblings, some studies only reported the age
range of siblings; in those cases, we considered the median of the age.
One study did not report a mean age and the age range was quite wide
(Rowe & Britt, 1991), therefore, we decided to exclude this study from
the moderator analyses on sibling’s age. For the analysis of study length,
the largest time span between waves of study was selected. Regarding
the study of Huijsmans et al. (2019), the additional data reported in-
dependent information according to birth order (i.e., from older sibling
to younger sibling and vice versa) and sex composition dyad (i.e.,
brothers, sisters, mixed-sex sibling pairs). In this case, we included only
the effect sizes related to birth order in the general meta-analysis and the
effect sizes of sex composition dyad exclusively in moderator analysis.
Subgroup analysis was used to compare the effects of sibling de-
linquency by sibling dyad (i.e., older sibling-younger sibling, younger
sibling-older sibling, sibling-target) and sex composition sibling dyad (i.
e., brothers, sisters, mixed-sex). Furthermore, meta-regression was used
to analyze the potential moderation effects of birth order (i.e., older vs.
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younger), sex composition dyad, mean age of siblings, and publication
year. Finally, cumulative analyses were applied to test the effects of
length of study and sample size.

The jackknife procedure was used to reduce estimation bias. This
procedure assesses the impact of each study on the combined effect size
by repeatedly removing one effect size from the original meta-analysis
(Borenstein et al., 2009). Publication bias was analyzed by using Fun-
nel plots, Kendall’s t and the Duval and the Tweedie Trim and Fill
methods. Funnel plots indicate the absence of publication bias when the
studies are symmetrically distributed about the combined effect size.
Kendall’s 7 is used to calculate the association between the standardized
effect sizes and the variance. Specifically, a non-significant Kendall’s t
suggests the absence of publication bias. Finally, the Duval and the
Tweedie Trim and Fill methods (Duval & Tweedie, 2000) lays on the
same assumption as the Funnel plots, that is, in absence of publication
bias, the studies included in the meta-analysis would be symmetrically
distributed around the combined effect size (Borenstein et al., 2009).
This method imputes the number and outcomes of missing studies to
estimate the potential effect that they may have had on the observed
estimate (Duval & Tweedie, 2000).

3. Results

3.1. Meta-analysis on the longitudinal effects of deviant siblings on
delinquency

A total of 18 studies were eligible for inclusion in the meta-analysis
(Table 1), giving rise to a total of 24 independent effect sizes. These
studies included a total of 140,934 participants and sample sizes ranged
from 128 (Brody et al., 2005) to 134,560 subjects (Kendler et al., 2014).
The mean age of the participants ranged from 6.2 to 28.68 years. The
results showed a significant and positive relation between sibling de-
linquency and future involvement in delinquent behavior (r = 0.241 [95
% CI = 0.192, 0.289]). Sensitivity analysis excluding the study of
Compton et al. (2003), which had the lowest mean age of the partici-
pants (Myounger sibling = 6.2 years), had little effect on the overall asso-
ciation between sibling delinquency and future target delinquency (r =
0.240 [95 % CI = 0.188, 0.290]). Similarly, the sensitivity analysis
excluding the two studies that used official records to measure de-
linquency (i.e., Kendler et al., 2014; Walters, 2019), did not affect the
overall effect size either (r = 0.246 [95 % CI = 0.196, 0.294]).

The jackknife procedure suggested that the overall effect size
remained the same after repeatedly removing one study from the meta-
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analysis, with values ranging from r = 0.23 to r = 0.25. The effect sizes
were heterogeneous within these studies (Q (23) = 175.399, p < .001)
and a high proportion of the observed variance was due to real differ-
ences in effect sizes (I2 = 86.89). This evidenced a high variability in the
effect sizes of the studies included in the current meta-analysis (Fig. 2).
Regarding the publication bias analysis, a low non-significant estimate
of Kendall’s T was found (t = —0.07, p = .64) and the Duval and Tweedie
Trim and Fill method indicated that no studies were needed to be
imputed. Both the Kendall’s T and the Duval and Tweedie Trim and Fill
method suggested the absence of publication bias. However, the funnel
plot displayed in Fig. 3 reflected a slight asymmetry in the distribution of
the studies.

3.2. Moderators of the association between deviant siblings and
delinquency

The subgroup analysis conducted by type of sibling dyad (i.e., older
sibling-younger sibling, younger sibling-older sibling, sibling 1-sibling
2) reflected a significant effect from older sibling to younger sibling (r
=0.249 [95 % CI = 0.163, 0.317]); from younger sibling to older sibling
(r=10.242 [95 % CI = 0.142, 0.351]); and from sibling 1 to sibling 2 in
those studies which did not specify the effect size by birth order (r =
0.225 [95 % CI = 0.110, 0.334]). The Q-value for the difference between
subgroups was 0.099 (df = 2) with a corresponding p-value of 0.952,
which indicates that the effect size of sibling delinquency did not differ
by type of siblings. To further probe this effect, birth order (i.e., older
sibling, younger sibling) was included as a predictor in the meta-
regression analysis. The results of the moderator analysis are dis-
played in Table 2. Birth order showed no moderating effects on the as-
sociation between sibling delinquency and future involvement in
delinquent behavior.

The moderating effect of sex composition sibling dyad was also
explored by means of subgroup analysis and meta-regression. Given the
lack of studies which specifically addressed the influence of sex differ-
ences on the strength of association of sibling delinquency irrespective
of birth order and given the earlier reported null effect for birth order,
we decided to combine the scores based on birth order into a single
effect size of sex composition dyad. For instance, if a study provided
effects sizes from older brother to younger brother and vice versa, we
decided to average the effect sizes into a single effect for brothers prior
the inclusion in the meta-analysis. This led to the consideration of four
studies which analyzed the associations in brother-pairs, sister-pairs
and/or mixed-sex pairs, as well as one study which provided

Study name Statistics for each study Cormeiation and 9% C1_
Lower Upper

Correlation limit limit Z-Value p-Value
Bredy, Kim, Murry, & Brown (2005) 0.240 0.120 0.352 3.871 0,000 +
Burt, McGue, & lacono (2010) 0.210 0.141 0.277 5824 0.000 t
Compton, Snyder, Schrepferman, Bank, & Shortt (2003) 0.270 0.158 0.376 4,800 0.000 T
Fagan & Najman (2002) 0.270 0.202 0,335 7.517 0,000 t
Huijsmans, Eichelsheim, Weerman, Branje, & Meeus (2019) 0.251 0174 0,325 6,247 0,000
Huizink, van den Berg, van der Ende, & Verhulst (2007) 0.182 0,075 0.285 2,208 0.001 +
Kendler et al. (2015) 0.240 0,235 0,245 129,888 0,000 1
Low, Sinclair, & Shortt (2012) 0,420 0,344 0,490 9,859 0,000 b
Low, Snyder, & Shortt (2012) 0.280 0,201 0,452 8,810 0,000 —_—
Mayer (2004) 0.212 0.118 0.202 4,353 0,000 +
Rowe & Britt (1991) 0.335 0,287 0.281 12,868 0.000 —_t
Slomkowski, Rende, Conger, Simons, & Conger (2001) 0.256 0.182 0.327 6,655 0.000
Walters (2018) 0.290 0162 0,408 4,247 0,000 +
Walters (2019) 0,020 -0,089 0,128 0,596 0.551 o =
Whiteman, Jensen, & McHale (2017) 0.112 -0,002 0.22¢ 1911 0,058 —
Whiteman, Scimeyer, & McHale (2015) 0.0%0 -0,084 0.259 1.01¢ 0.210 $
Whiteman, Zeiders, Killoren, Rodriguez, Updegraff (2014) 0.250 0.112 0.279 3,493 0.000
Williams, Ayers, Abbott, Hawkins, & Catalano (1999) 0,090 0.008 0171 2142 0,032 S

0.243 0,195 0.289 9,709 0.000 <>
-0,50 -0,25 0,00 0,25 0,50

Fig. 2. Forest plot for the meta-analysis on sibling delinquency.
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Funnel Plot of Standard Error by Fisher's Z
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Fig. 3. Funnel plot for analyses on sibling delinquency.

Table 2
Moderator analysis on the effects of sibling delinquency on target sibling
delinquency.

Moderator k B (SE) 95 % CI Z- Qdh) P
value
Birth order 13 —0.036 -0.17, —0.54 0.29 0.59
(0.07) 0.09 (€D}
Sex dyad 4 —0.069 -0.17, -1.41 2.19 0.33
(mixed) (0.05) 0.03 2)
Sex dyad 4 —0.022 —-0.13, -0.39 2.19 0.33
(sisters) (0.06) 0.09 2
Age sibling 14 —0.010 —0.03, —0.98 0.97 0.33
(0.01) 0.01 (€]
Age target 17 0.008 (0.01) —0.00, 1.29 1.67 0.20
sibling 0.02 (@)}
Publication 18 —0.002 —0.01, —0.52 0.28 0.60
year (0.00) 0.01 (¢D]

information about mixed-sex sibling pairs. Subgroup analysis showed
significant effects for transmission of delinquency between brothers (r =
0.315 [95 % CI = 0.245, 0.382]); sisters (r = 0.295 [95 % CI = 0.220,
0.3671); and in mixed-sex sibling pairs (r = 0.251 [95 % CI = 0.195,
0.306]). The Q-value for the difference between subgroups was 2.189
(df = 2) with a corresponding p-value of 0.335, which indicated that the
effect size of sibling delinquency did not differ by gender of sibling dyad.
Meta-regression analysis which included sex composition sibling dyad
as predictor did corroborate this finding by showing no significant
moderator effects of sex composition dyad.

The results reflected that the effect of sibling delinquency was not
moderated either by age of sibling, age of target sibling, and publication
year of the study (Table 2). Cumulative meta-analysis regarding sample
size was performed, introducing first the studies with the smallest
sample sizes. The results showed that the effect sizes tended to stabilize
with larger sample sizes (Fig. 4). Cumulative meta-analysis as regards
study length, including first the studies with the shorter time between
waves, is displayed in Fig. 5. The results of the analysis suggested that
the effects sizes stabilized the longer the time span between assessments
in longitudinal studies.

4. Discussion

The transmission of delinquency and crime between family members
has been addressed in several studies. To better understand the role of

deviant siblings in subsequent involvement in delinquency, the purpose
of the current study was to conduct a meta-analysis of longitudinal
studies to shed light on this association. Meta-analyses have been pre-
viously conducted to analyze the genetic contribution on delinquency by
using twin and adoptive samples (Ferguson, 2010; Miles & Carey, 1997;
Rhee & Waldman, 2002), however, to our knowledge, this is the first
attempt to analyze the influence of deviant non-twin siblings on de-
linquency. Overall, the results reflect a positive and moderate associa-
tion between siblings’ delinquency, irrespective of birth order and sex
composition sibling dyad. This effect remains unchanged even after
removing the study with the lowest mean age of participants and after
removing the two studies which used official records rather than ques-
tionnaires to measure delinquency. Specifically, bidirectional relations
were found, that is, the effect size from older sibling to younger sibling
resembles the effect size from younger sibling to older sibling, as well as
the effect size between siblings in those studies in which birth order was
not specified. This positive effect size was also observed in brother-pairs,
sister-pairs, and mixed-sex sibling pairs. Although the results point to a
high proportion of variance that was due to real differences between
studies, no moderation effects were found regarding birth order, sex
composition sibling dyad, age of sibling, age of target sibling, and
publication year of the study. Also, the effects sizes tended to stabilize
the longer the time span between assessments and the larger the sample
sizes. The analysis suggests the absence of publication bias and the re-
sults of the jackknife procedure indicate that the overall effect size was
not dependent on a single study, indicating that the results are quite
robust.

4.1. Deviant siblings as a risk factor for future delinquency

The current findings support the first hypothesis, which proposed a
significant and positive association between siblings’ delinquency over
the life course. According to previous studies, children and adolescents
who exhibit antisocial or criminal behaviors may serve as role models
for their siblings, increasing the probability of involvement in future
delinquency (Aaron & Dallaire, 2010; Dunn, 2007). As some authors
have pointed out, the engagement in such coercive and hostile behaviors
would be the result of a learning process involving both direct obser-
vation and interpersonal interactions that take place between siblings
(Brody et al., 2005). Observational learning is especially relevant in the
relationship between siblings due to three characteristics that underlie
these interactions, that is, power, nurturance, and similarity (Whiteman
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Study name

Brody, Kim, Murry, & Brown (2005)

Whiteman, Jensen, & McHale (2017)

Whiteman, Zeiders, Killoren, Rodriguez, Updegraff (2014)
Walters (2018)

Whiteman, Solmeyer, & McHale (2015)

Compton, Snyder, Schrepferman, Bank, & Shortt (2003)
Huijsmans, Eichelsheim, Weerman, Branje, & Meeus (2019)
Huizink, van den Berg, van der Ende, & Verhulst (2007)
Slomkowski, Rende, Conger, Simons, & Conger (2001)
Walters (2019)

Mayer (2004)

Low, Sinclair, & Shortt (2012)

Low, Snyder, & Shortt (2012)

Williams, Ayers, Abbott, Hawkins, & Catalano (1999)
Fagan & Najman (2003)

Burt, McGue, & lacono (2010)

Rowe & Britt (1991)

Kendler et al. (2015)
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Fig. 4. A cumulative meta-analysis based on longitudinal studies of the effects on sibling delinquency. Studies with the smallest sample sizes were entered first.
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Williams, Ayers, Abbott, Hawkins, & Catalano (1999)
Whiteman, Solmeyer, & McHale (2015)

Brody, Kim, Murry, & Brown (2005)

Mayer (2004)

Low, Sinclair, & Shortt (2012)

Low, Snyder, & Shortt (2012)

Fagan & Najman (2003)

Rowe & Britt (1991)

Burt, McGue, & lacono (2010)

Slomkowski, Rende, Conger, Simons, & Conger (2001)
Walters (2018)
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Walters (2019)
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Fig. 5. A cumulative meta-analysis based on longitudinal studies of the effects on sibling delinquency. Studies with the shortest time between waves were

entered first.

et al., 2007). Therefore, both siblings and parents may serve as role
models for deviant behaviors that take place not only within the family,
but they can also expand to other contexts outside the family (Patterson,
1984). Also, this deviant influence may be amplified whenever those
delinquent acts are viewed as positive and the lack of prosocial bonds is
manifested, both by talking openly about delinquency and by showing
positive attitudes towards such behaviors in sibling interactions (Buist,
2010; Snyder, Schrepferman, et al., 2005). Hence, these mutual pro-
cesses may reinforce the involvement in deviant behaviors (Defoe et al.,
2013; Dishion et al., 1996). However, these results do not allow to test
previously well-established theories in the explanation of sibling influ-
ence in delinquency, such as the coercion theory (Patterson, 1982), the
social control theory (Hirschi, 1969), or the interactional theory pro-
posed by Thornberry (2014). This meta-analysis indicates that the

association that was found between siblings’ delinquency might be
partially explained by third variables that could moderate this rela-
tionship, but any of the moderators included in the current analyses
showed significant effects. Therefore, we could assume that the effect of
sibling delinquency may be enhanced by certain environmental factors
such as parenting, quality of sibling relationship, or neighborhood dis-
order, supporting thus the aforementioned theories (Azeredo et al.,
2019; Beaver, 2011). Nevertheless, the limited number of studies which
provide information about specific contexts prevent the consideration of
specific environmental factors as moderators in the current meta-
analysis.
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4.2. Birth order and delinquency

The second hypothesis, which stated that the influence of older sib-
ling on younger sibling would be stronger than the reverse, was not
supported. The results of the current meta-analysis show relatively small
differences in the summary effects regardless of type of sibling dyad (i.e.,
older sibling-younger sibling, younger sibling-older sibling, sibling 1-
sibling 2). Hence, the vertical influence from older sibling to younger
sibling that was outlined in previous studies (e.g., Buist, 2010; Craine
et al., 2009; Defoe et al., 2013), was not supported by this meta-analysis.
The findings from the current meta-analyses are in line with the social
learning theory, which suggests reciprocal influences between people
involved in interactions (Bandura, 1977). Thus, both older and younger
siblings may serve as role models for delinquency and deviance training
may occur bidirectionally in sibling dyads (Whiteman et al., 2017).
Some authors have suggested that the influence of older siblings begins
earlier in life than the influence of younger siblings. Younger siblings
may have stronger effects in adolescence, leading to a high similarity in
offending between siblings in this developmental period (Huijsmans
et al., 2019; Slomkowski et al., 2001; Whiteman et al., 2017), especially
if they are closer in age (Low, Snyder, & Shortt, 2012; Snyder, Bank &
Burraston, 2005). From a developmental perspective, it has been pro-
posed that sibling influence on delinquency peaks in adolescence and
then tends to decline with age (Conger & Conger, 1994; Huijsmans et al.,
2019). However, contrary to our expectations, no moderation effects of
siblings’ age were found in the current meta-analysis. Thus, delinquent
siblings may act as role models for deviant behaviors regardless their age
(Steele et al., 2013; Walters, 2020). However, it should be noted that
siblings usually grow up together and, in turn, are influenced by the
same shared environmental factors such as family socioeconomic status
or parenting styles (East, 2009; Rowe & Gulley, 1992). These factors
were traditionally considered as robust precursors of crime and de-
linquency for children (Bonta & Andrews, 2017). Notwithstanding, both
older and younger siblings might be similarly affected by these envi-
ronmental influences which might contribute to explain the finding of a
lack of differences in the effects of birth order.

4.3. Sex composition sibling dyad and delinquency

The results of the meta-analysis do not support the hypothesis about
the moderating effect of sex composition in sibling dyads. Specifically,
the higher similarity in delinquency that was expected in same-sex
sibling dyads (i.e., brother-brother, sister-sister) compared to mixed-
sex dyads was not found. This hypothesis relies on the idea that same-
sex siblings might show more resemblance in delinquent behavior
because they share more interests, spend more time together, and the
resulting similarity between them makes them more susceptible to
deviant influences (Buist, 2010; Huijsmans et al., 2019; Low, Snyder, &
Shortt, 2012; Rowe & Gulley, 1992). Despite the fact that effect sizes for
brother-pairs and sister-pairs were close to 0.30, while in mixed-sex
sibling pairs this estimate was around 0.25, differences among them
were not significant and no moderation effect of sex composition was
found in meta-regression analysis. Hence, the modelling of deviant be-
haviors seems comparable for male and female same-sex sibling pairs
and for mixed-sex sibling pairs (Defoe et al., 2013; Fagan & Najman,
2003; Rowe & Britt, 1991; Snyder, Schrepferman, et al., 2005). How-
ever, it should be noted that the number of studies included in the meta-
analysis which provided data on sex sibling dyads was relatively small
and prevents, therefore, the analysis of the interplay between birth order
and sex sibling dyad composition (Solmeyer et al., 2014). In addition,
the lack of differences between same-sex and mixed-sex sibling dyads
may be partly explained by the measures used for the assessment of
delinquency. Measures that include less severe offenses or those which
combine behaviors prohibited by the law with other problematic be-
haviors that do not constitute law-breaking behaviors, may artificially
have led to the reported similarity between males and females. Using a
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more selective definition might result in less similarity between same-
sex and mixed-sex sibling pairs (Fagan & Najman, 2003).

4.4. Study characteristics and potential moderators

Finally, and contrary to our expectations, publication year showed
no moderation effect on the relationship between deviant siblings and
subsequent involvement in delinquency. Thus, the effect of sibling de-
linquency seems relatively consistent across earlier and recent studies.
Also, cumulative analysis wherein we first entered studies with smallest
sample sizes and shortest time spans between assessments, confirmed
that studies with largest sample sizes and longest time spans tend to
report the higher effect sizes. Although the study yielded a high vari-
ability in the effect size due to real differences between the studies
included in the meta-analysis, this variability may be actually attribut-
able to other variables that have not been considered in the current
meta-analysis. Among them is the quality of siblings’ relationships,
which has been studied as a relevant factor in the explanation of de-
linquency (Buist, 2010; Scholte et al., 2007). High hostility-coercive and
low warmth-supportive interactions in combination with sibling de-
linquency were found to be strong predictors of future involvement in
delinquency (Slomkowski et al., 2001; Solmeyer et al., 2014). According
to the coercion theory, sibling quality relationships would be one of the
mechanisms by which coercive family environments influence the
development of deviant behaviors (Bullock & Dishion, 2002; Patterson,
1982). On the other hand, from a behavioral genetics perspective it has
been proposed that shared environmental factors, such as social class,
family structure, or neighborhood conditions, may contribute to
increased similarities between siblings in specific outcomes (Azeredo
et al., 2019; Burt et al., 2010; Rowe & Farrington, 1997). Prior studies
showed that delinquency may vary as a function of socio-economic
environment, with more economically deprived families playing a
stronger role in delinquency through the role of sibling interactions
(Low, Sinclair, & Shortt, 2012). Within the broad category of shared
environmental factors, the contribution of parental criminality has also
been widely studied from an intergenerational perspective of trans-
mission of crime and delinquency (Besemer et al., 2017; Murray et al.,
2012). Accordingly, the influence of sibling delinquency may be
amplified if parents have been previously arrested or incarcerated
(Aaron & Dallaire, 2010; Beaver, 2013; Fagan & Najman, 2003; Far-
rington et al., 2001). Thus, it would be worthwhile for future studies to
further analyze the social and environmental conditions and processes
that contribute to similarity in sibling delinquency (Slomkowski et al.,
2001).

4.5. Theoretical and practical implications

The study of the effect of deviant siblings in delinquency has theo-
retical and practical implications in the field of prevention and inter-
vention. Disentangling the interplay between siblings’ behavior
contributes to understand similarities and differences in both shared and
non-shared environmental influences. Typically, most studies include
only one child per family in the explanation of delinquency, which ne-
glects the consideration of the specific role of siblings and the mecha-
nisms and factors that increase similarities and differences between
them. Therefore, the role of siblings in the involvement in future de-
linquency is still unclear. Our results shed light on the inconsistencies
that were found in previous studies regarding the transmission of de-
linquency between siblings. Accordingly, the relations between de-
linquency between siblings seem quite robust and not to be moderated
by individual differences such as gender, age, or birth order, nor by
specific characteristics of the study such as publication year, sample size,
or study length. The positive effect size that was found between deviant
siblings and delinquency, along with the high proportion of variance
that was due to real differences between studies and the lack of
moderation effects of the previously mentioned variables, lead to the
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conclusion that the presence of distal factors might partially explain this
result. These findings are in line with previous studies which found a
high concentration of crime in families (e.g., Beaver, 2013; Farrington
et al., 1996; Van de Rakt et al., 2009; Van de Weijer et al., 2015), sup-
porting the hypothesis that specific contextual factors, such as neigh-
borhood disorder or socioeconomic status in combination with negative
family interactions, may increase the probability of involvement in
future delinquency and crime (Azeredo et al., 2019; Low, Sinclair, &
Shortt, 2012). Thus, crime transmission would occur through a cascade
effect, reflecting the common dynamics among the macrosystem (e.g.,
cultural values), exosystem (e.g., community services), mesosystem (e.
g., neighborhood), microsystem (e.g., family), and individual factors
(Braithwaite, 2020). Despite no specific environmental factors were
analyzed in the current meta-analysis, these results may lay the foun-
dation for future research lines. Finally, these results could be used in the
field of diagnostics, prevention and intervention, considering children
with behavioral problems and their siblings at both community and
youth care settings. Taking into account the strong similarity in de-
linquency that was found between siblings, preventive interventions
must involve not only problematic children but also the whole family
with a special focus on siblings and their interactions.

4.6. Limitations and future research lines

This study is not exempt of limitations which must be considered
when interpreting the results. Firstly, even when we only included
longitudinal studies in this meta-analysis, readers should be cautious
when interpreting the results because prospective links are not equiva-
lent to causality. Thus, having a delinquent sibling may be considered a
risk factor for future delinquency, while being not the cause of such
deviant behavior. Secondly, even though the current meta-analysis is
focused on delinquency, it must be noted that several primary studies
included in the analysis used measures that combined delinquency with
items referring to less severe offenses and/or problematic behavior. For
instance, some studies used the ASEBA system (Achenbach & Rescorla,
2001) in some of its versions: the parent-report form (CBCL), the
teacher-report form (TRF), and/or the youth self-report (YSR). Specif-
ically, the delinquent/rule breaking subscale includes items referring to
behaviors such as stealing or running away from home, but also be-
haviors such as lying or cheating. Furthermore, the studies of Huizink
et al. (2007) and Low, Sinclair, and Shortt (2012) used the broad
Externalizing subscale of the CBCL, which combines items dealing with
delinquent behavior as well as aggressive behavior. Combining different
types of problematic behaviors may have contributed to increased
similarities between siblings and reduce differences that might be
attributable to other variables, such as gender or age. Thirdly, most of
the primary studies included in the meta-analysis used measures re-
ported by parents, teachers, and/or self-reported measures for the
assessment of siblings’ delinquency. Only one study provided informa-
tion about siblings’ delinquency solely by means of official records
(Kendler et al., 2014), which prevents the moderator analysis of type of
measure on the association between siblings’ delinquency. It has been
hypothesized that the magnitude of the associations between siblings’
offending behavior may be affected to some extent by the use of official
records or self-reports to measure delinquency (Gilman et al., 2014).
Official records tend to underestimate less severe antisocial behaviors.
However, albeit that self-reports may represent actual problematic
behavior more precisely than official records, the former are affected by
social desirability bias (Gomez-Fraguela et al., 2019). The inclusion of
both types of measures in future studies will eventually allow to disen-
tangle whether the severity of delinquent behavior increases to a higher
extent the risk of deviant behaviors in siblings. Fourthly, the primary
studies included in the meta-analysis used different siblings’ degree of
relatedness, such as full siblings, half-siblings, or adoptees, but the small
number of studies which differentiated among them prevented the
analysis of moderation effects. Given the genetic and environmental
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influences — both shared and non-shared - that were found in previous
meta-analysis as regards delinquency and antisocial behavior (Ferguson,
2010; Miles & Carey, 1997; Rhee & Waldman, 2002), the degree of
siblings’ relatedness must be considered in future studies. In addition,
future studies must take into account the number of siblings and its
influence on delinquency. In this regard, some authors have posited that
children with more siblings tend to have fewer external controls, such as
parental monitoring or parental attachment, and a higher probability to
be exposed to antisocial siblings which, in turn, increases the risk for
future delinquency (e.g., Fischer, 1984; Lauritsen, 1993). However,
recent studies found the opposite pattern showing positive effects of
having a greater number of siblings and larger families, to be associated
with lower levels of delinquency (Adberhalden & Evans, 2019; Collier &
Mears, 2022). Finally, the potential moderating role of specific relevant
covariates, such as quality of sibling relationship, socio-economic
environment, parental criminality, or individual factors, were not
analyzed given the limited number of studies which addressed these
variables. They may be considered in future studies trying to uncover the
mechanisms and processes by which deviant siblings influence the
development of antisocial behavior and delinquency (Azeredo et al.,
2019; Burt et al., 2010; Rowe & Farrington, 1997).

4.7. Conclusions

The results of the current meta-analysis evidence a moderate positive
relation of sibling delinquency of future delinquency, effect that remains
regardless of birth order and sibling-sex composition. No moderation
effects were found for age of siblings and publication year, although the
effects sizes tended to stabilize the longer the time span between as-
sessments and the larger the sample sizes. These findings support the
hypothesis stressing the role of deviant siblings as a risk factor for future
delinquency and open new possibilities for future research lines aimed
to understand the underlying mechanisms that may contribute to
explaining the variance in these problematic behaviors. The results have
theoretical and practical implications in the field of diagnostics, pre-
vention, and intervention of behavior problems. For instance, it high-
lights the need of considering sibling relationships when adapting
intervention programs and use diagnostics that go beyond a more
person-oriented approach.
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