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Sibling relations are typically close but ambivalent, including both altruism and competi-
tion. Full siblings are often assumed to exhibit more altruism and less competition than
half-siblings. However, previous empirical findings indicate that this assumption may not
hold for sibling conflicts in contemporary humans. We study self-reported occurrence
of sibling conflicts among adults in two generations with nationally representative data
from the Generational Transmissions in Finland surveys in 2012. Respondents represent
an older generation (born between 1945 and 1950, n = 2,015) and their adult children
(born between 1962 and 1993, n = 1,565). Based on kin selection and parent-offspring
conflict theory, we expect reports of any conflict to be more likely between full siblings
than half-siblings, between maternal half-siblings than paternal half-siblings, and among
the younger generation compared to the older generation. Results mostly support our
hypotheses. Full siblings were more likely to report conflicts than were maternal and
paternal half-siblings in the younger generation. In the older generation, full siblings were
more likely to report conflicts with paternal but not maternal half-siblings. The younger
generation was also more conflict-prone than the older. Results held when controlling
for contact frequency, emotional closeness, unequal parental treatment, and several
socioeconomic variables, as well as for within-family effects. Thus, although full siblings
are typically closer and have more contact in adulthood than half-siblings do, they
also appear to have more conflicts. We suggest that this can be explained by diluted
resource competition over parental investment between half-siblings in societies with
serial monogamy.

Keywords: sibling conflict, kin selection, parent-offspring conflict, parental investment, sibling competition,
sibling relations, stepfamilies, unequal parental treatment

INTRODUCTION

Sibling competition has been documented across species, and may manifest itself in many forms
ranging from minor quarrels to aggression and siblicide (Mock and Parker, 1997; Michalski and
Euler, 2008). In humans, milder conflicts and disagreements between siblings are frequent (Pollet
and Hoben, 2011), although brothers and sisters are also closely attached which is why this family
tie can be characterized as ambivalent (e.g., Cicirelli, 1995; Dunn, 2014).
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Human sibling competition is most severe in childhood, when
siblings usually co-reside and parental investment matters most
(Salmon and Hehman, 2014), but can appear throughout the
adult life course (e.g., Lamb and Sutton-Smith, 1982; White, 2001;
Spitze and Trent, 2006). Sibling attachment is created early in life
through certain cues, including shared residence and maternal
care (Westermarck, 1891; Lieberman et al., 2007) and the quality
of this bond in childhood affects adult sibling relations (Pollet
and Hoben, 2011). For instance, parental unequal treatment
experienced in childhood or adolescence may be remembered for
a long time and create more emotional distance between siblings
in adulthood (Jensen et al., 2013; Danielsbacka and Tanskanen,
2015).

In early adulthood, siblings often compete over parental
resources, such as financial transfers, and help with child care. For
instance, contemporary Europeans are less likely to have a child if
their own parents are already providing care to the young child of
a sibling (Aassve et al., 2012). At later life stages, sibling conflicts
occur over, for example, access to shared family resources, caring
for aging parents, and inheritance (Cicirelli, 1995).

While studies involving siblings are today abundant within the
social sciences, siblinghood is often used to control for family effects
rather than as a family tie in its own right (Whiteman et al., 2011;
among recent studies, see, e.g., Voorpostel and van der Lippe, 2007;
Voorpostel and Blieszner, 2008; Blaauboer et al., 2013; Kolk, 2014;
Rotkirch et al., 2014). Research on sibling conflicts among adults
are quite rare (but see Stewart et al., 2001; Riggio 2006; Salmon
and Hehman, 2015). Here, we are interested in exploring conflict
occurrence among adults as an indicator of sibling competition.

It is often hypothesized that full siblings should experience less
intense sibling competition compared to half-siblings (Trivers,
1974). For humans, emotional closeness among kin is usually
related to increased cooperation and fewer conflicts (Kurland
and Gaulin, 2005; Curry et al., 2013). When comparing full- and
half-siblings, the former have been found to emotionally closer
to each other and to interact more (e.g., Pollet, 2007; Tanskanen
and Danielsbacka, 2014). This has led to the assumption that full
siblings should also be less conflict-prone when compared to
half-siblings (e.g., Schlomer et al., 2011; Salmon and Hehman,
2015). Nevertheless, recent evidence, intriguingly, indicates that
this may not be always the case. Two recent studies among US
college students (Salmon and Hehman, 2015) and British ado-
lescents (Tanskanen et al., 2016) found full siblings to experience
more conflicts than half-siblings. Sibling conflict occurrence has
not, however, previously been studied among adults using large
and representative data, which is the purpose of our study here.

Evolutionary perspectives on sibling competition rely on two
fundamental biological theories: kin selection theory (Hamilton,
1964; Hughes, 1988) and parent-offspring conflict theory (Trivers,
1974; Schlomer et al., 2011). Kin selection theory focuses on
the effect of genetic relatedness on altruistic behavior, while
parent-oftspring conflict theory focuses on the effect of parental
investment on parent and offspring relations and, by extension,
on sibling competition for limited parental resources. Both
theories predict behavior to evolve in order to maximize inclusive
fitness, or the proportion of an individual’s genes passed on to
subsequent generations.

First, kin selection theory predicts that individuals are more
likely to provide help and to invest resources in genetically closer
kin compared to more distantly related kin and to non-kin
(Hamilton, 1964). Consequently, also conflicts between family
members can be assumed to decrease as genetic relatedness is
higher (Schlomer et al., 2011, 509). Hughes (1988) (pp. 35-56)
applied and expanded kin selection theory to humans, showing
that both reciprocal exchange and fitness-increasing cooperation
are more likely to appear among full siblings than half-siblings.
However, his results highlighted the complexity of the effects of
sibling relatedness, so that results were not uniformly in favor of
full siblings even for simple cooperation models. Hughes (1988)
(pp. 42-47) further specified the conditions of nepotistic sharing
in human groups in relation to both the degree of relatedness
and the reproductive potential of the individuals involved.
Reproductive potential is measured as the likelihood to have
offspring in the future and, thus, directly related to age. Hughes
predicted that altruistic help should be more likely provided from
older kin generations to younger generations than among peers,
and that peer competition should diminish once individuals are
no longer reproducing and their own reproductive potential is 0.

Second, parent-offspring conflict theory states that a par-
ent’s evolutionarily optimal level of investment in any given
offspring is determined by the relative benefits of investing
in that offspring compared to investing in other current and
future offspring (Trivers, 1974). Offspring are, thus, expected to
compete for limited parental resources (Salmon and Malcolm,
2011). Theoretically, this competition between offspring can be
so extreme that it reduces or even negates the prosocial influence
of kin altruism on behavior (West et al.,, 2002). The intensity
of sibling competition will depend on many factors, including
the amount of resources available and how equally parents are
inclined to divide them among offspring. Resource scarcity
as well as abundance can both be assumed to increase sibling
competition (Pollet and Hoben, 2011). Perceived unfairness from
parents is known to increase resentment and competition among
siblings (e.g., Danielsbacka and Tanskanen, 2015). Furthermore,
individual characteristics, such as age, health, and gender con-
tribute to tensions among siblings, usually so that similarity and
proximity feeds competition and promote differentiation (e.g.,
Feinberg and Hetherington, 2000; Salmon and Hehman, 2015).
Thus, being of the same sex can intensify competition over similar
types of resources (in addition, two brothers tend to have more
conflicts than two sisters; Brody et al., 1985). Also the numbers of
siblings, their birth order, and birth intervals are known to influ-
ence sibling relations (e.g., Salmon, 1999; Black et al., 2005; Nitsch
et al., 2013) - the smaller the age difference, the more conflicts
over shared parental resources, albeit large age differences may
reduce relationship closeness (Pollet and Hoben, 2011).

The extent of parent-offspring conflict will also depend on
the investment each of the individual’s original parents provides
in case half-siblings are born. If one parent produces additional
offspring with a new partner, the other parent and existing off-
spring can both be affected, but the magnitude of this cost or
benefit depends on the mating and parenting system. Lessells and
Parker (1999) modeled costs of additional offspring to parents
and siblings for a hypothetical species with uniparental care.
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They found that in some cases, the offspring’s optimal parental
investment may be independent of whether a full or half-sibling
is born. These authors, therefore, stress that it is not average
sibling relatedness per se, but the costs that one of the parents
causes the other parent in terms of inclusive fitness, that shapes
parent-offspring conflict and, by extension, sibling competition.

In humans, both mothers and fathers usually invest in oft-
spring. Half-siblings are typically born either within polygamous
marriages (polygamy), as a result of death and remarriage (strict
monogamy) as in preindustrial Europe, or as a result of divorce
and remarriage (serial monogamy) as in most contemporary
countries (e.g., Anderson, 2011; Pettay et al, 2013). Under
conditions of serial monogamy, both of the original parents and
their kin networks are usually alive and present in the child’s life.
Such blended families are increasingly common in contemporary
Europe, where children usually reside with their mothers if par-
ents have separated, but their biological fathers continue to keep
in contact with and provide support for them (Amato, 2010).
This creates a crucial difference between full and half-siblings
in terms of the kin network they can expect most investment
from. Full siblings have exactly the same biological kin network,
while half-siblings share only half of their biological kin network.
For the overlapping part of the kin network (the shared parent),
half-siblings can be predicted to compete more intensely than full
siblings do, due to their lower relatedness. This hypothesis has
been tested and confirmed for parent-offspring conflict in both
birds and humans (Schlomer et al., 2011). By contrast, however,
for the non-overlapping part of their kin networks, half-siblings
can be predicted to exhibit no or very little competition toward
each other. We call this the diluted sibling competition hypothesis
(Tanskanen et al., 2016; see also Michalski and Euler, 2008).

Finally, studies on sibling relations should separate between
maternal and paternal half-siblings. Previous research shows that
although these siblings share a similar level of genetic relatedness,
they often differ from each other with regard to relationship qual-
ity (e.g., Pollet, 2007; Tanskanen and Danielsbacka, 2014). The
main proximate reason is probably co-residence in childhood.
In polygynous societies, half-siblings tend to be related through
their father; while in contemporary Western societies, children
usually co-reside with their mother after divorce, so that maternal
siblings on average interact more than paternal siblings do. Also
the effect of paternity uncertainty may weaken the bond between
paternal siblings, making individuals unconsciously prefer their
genetically more certain and maternal kin ties over less certain
and paternal kin ties (Laham et al., 2005).

To sum up, the theoretical approaches outlined above provide
five main assumptions for the effects of genetic relatedness on
sibling relations in contemporary Western societies:

1. Based on inclusive fitness theory, full siblings are more likely
to exhibit greater emotional closeness and be more in contact
with each other compared to half-siblings.

2. Based on the diluted sibling competition hypothesis, full
siblings are more likely to compete with each other than half-
siblings are, since the sources of parental investment are fully
overlapping among full siblings but only partly overlapping
among half-siblings.

3. Based on parent-offspring conflict theory, competition for the
overlapping part of the kin network (i.e., the shared parent and
his or her kin) should be stronger for half-siblings than for full
siblings.

4. Also based on parent-offspring conflict theory, similarity in
life stage and the resources being competed for should increase
both emotional closeness and competition. Such similarities
include sibling age, gender, and co-residence.

5. Based on inclusive fitness theory, individual reproductive
potential correlates with sibling competition, which is, there-
fore, expected to decline with age.

This study touches upon four of these five predictions (exclud-
ing number 3). We have two main research questions: Are full
siblings more likely to report conflicts compared to maternal and
to paternal half-siblings? Is the amount of conflict higher in the
younger adult generation compared to their parents’ generation?

We expect

(i) full siblings to report more conflicts than half-siblings, and
also maternal half-siblings to report more conflicts than
paternal half-siblings

(ii) the younger adult generation to report more sibling conflicts
than the older generation.

DATA AND METHODS

We use data from the Generational Transmissions in Finland
(Gentrans) project. The aim of Gentrans is to gather longitudinal
information on two generations: the Finnish “baby boomer”
generation born immediately after World War II, between 1945
and 1950 (M = 1947, SD = 1.67) (the older generation), and their
adult children, born between 1962 and 1993 (M = 1976, SD = 5.6)
(the younger generation). The two family generations represent
different cohorts and historical experiences. Fertility was quite
high (total fertility rates above 3) and divorces uncommon in
Finland in the 1940s and 1950s, when respondents from the older
generation were children. In the 1970s-1990s, when the younger
generation grew up, total fertility rates were below two and the
number of parents divorcing every year had more than doubled
compared to the post-war decades (Statistics Finland, 2012). At
the study time, the younger adults were closer in time to their
childhood, when they probably had more intense competition
over parental resources and also more conflicts with their sib-
lings. They were also more likely to have at least one parent alive,
compared to the older generation whose parents have usually
already both died (Statistics Finland, 2012). Respondents from
the younger generation were, furthermore, in the middle of their
childbearing and working career years and, thus, had “more at
stake,” compared to the older generation who were already retired
or close to retirement age.

The first wave of the Gentrans surveys was gathered in 2007.
Ethical permission for this and subsequent surveys were obtained
by the Ethical board of Statistics Finland (decision 2.6.2006).
This study uses the second wave, which was collected in 2012
by Statistics Finland via regular mail. The surveys of the older
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and younger generations were gathered separately. During the
data collection in 2012, respondents from the older generation
were around 65 years old (between 62 and 67) and those from
the younger generation mostly in their 20s, 30s, and 40s (mean
36, min 19, max 50). The older generation’s survey included alto-
gether 2,278 respondents (response rate 65%), and the younger
generation’s survey included 1,753 respondents (response rate
50%) (Danielsbacka et al., 2013).

In the Gentrans surveys, respondents were asked whether they
and their sibling have the same biological mother and father, same
mother only, or same father only. If respondents reported having
the same mother and father as the sibling, the relationship was
coded as a full sibling relationship. For cases with only the same
mother or only the same father, the relationship was coded as a
half-sibling relationship. Only respondents with at least one full
or half-sibling were included in the analysis (older generation:
n =2,015; younger generation: n = 1,565). Maternal half-siblings
and paternal half-siblings were also separated into different
categories. We will assume that maternal half-siblings have been
living together in the same household for alonger time. In the last
decades in Finland, at least 80% or more of children who do not
live with both biological parents were registered as staying with
their mothers (Statistics Finland, 2012).

The dependent variable measures sibling conflicts, which the
respondents reported separately for up to four of the respondents’
oldest siblings. In the questionnaires, the respondents were asked
“Have you had conflicts with your sibling? How often?” The
question did not define any specific time span for the occurrence
of these conflicts. We interpret the responses to measure respond-
ent’s overall susceptibility to conflicts in his/her relationship with
the specific sibling rather than an exact amount of conflicts in a
specific time frame. Respondents reported conflicts with each of
their siblings on a scale of 1 = never to 4 = often (mean = 1.64,
SD = 0.75 for the older generation; mean = 1.9, SD = 0.76 for the
younger generation).

For the analysis, we dichotomized the sibling conflict vari-
able as 0 = never, 1 = at least sometimes. 50.1% of the older
generation’s and 66.7% of the younger generation’s respondents
reported having had sibling conflicts. The dependent variables
were dichotomized because these were not normally distributed
in either survey and, thus, analyses with continuous variables
could not have been performed properly. Sensitivity analyses
conducted with continuous variables produced similar results
(not shown) to analyses with the dichotomized variables, so
that the loss of information appears to have been very small.
For the purposes of the analyses, the data were reshaped into
a long format, so that observations represent the siblings of
the original respondents. In the case of the older generation,
this resulted in a total of 5,102 observations; and in the case
of the younger generation this resulted in 2,801 observations
from the data.

In the case of contact frequencies, respondents were asked via
a five-point scale (from 0 = never to 4 = several times a week) to
report how often they have had contact with their siblings either
personally, by phone or by internet during the last 12 months.
Contact frequencies were gathered separately for four of the
respondents’ oldest siblings. Emotional closeness was measured

by asking respondents how close they feel to their siblings using
a five-point scale (from 0 = very distant, to 4 = very close). Also
the ratings of emotional closeness were asked separately for the
respondents’ four oldest siblings.

Regarding parental equal treatment, respondents were asked
whether their mother, their father, neither parent, or both parents
have treated all siblings equally. For the analysis, we coded the
unequal treatment variable as 0 = both treated equally, 1 = mother
treated equally, father not, 2 = father treated equally, mother
not, and 3 = both treated unequally. With the exception of the
respondent’s birth year, the number of siblings, the age difference
between siblings, sibling’s year of birth, contact frequencies and
reported emotional closeness between siblings, all independent
variables were categorical and were transformed into dummy
variables.

Since sibling conflict may vary by life stage and age, we
first studied the two surveyed generations separately. We then
merged the data and compared older and younger generations
to each other. We ran three regression models. In the first step,
we control for respondents’ year of birth and in the second
step for emotional closeness and frequency of sibling contacts.
These may correlate negatively with conflict occurrence, so that
those who are closer to their siblings prefer to see each other
more often (Salmon and Hehman, 2014) but also positively,
since a higher contact frequency allows for more conflicts.
In the third model, we further control for respondent age,
gender, sibling age difference, sibling birth order, number of
siblings, and perceptions of parental unequal treatment, and
geographical distance, as well as educational level and wealth,
for reasons described in the section “Introduction” (see Table 1
for descriptive statistics).

We used multilevel logistic regression analysis in which
the multiple sibling conflicts reported by the respondents are
grouped within respondents. This method takes into account
the non-independence of sibling conflicts reported by the same
respondent. Regression coeflicients were expressed as odds ratios
(ORs) for which an OR above 1 indicates a positive association
between the independent variable and the outcome, while ORs
under 1 indicate a negative association.

RESULTS

The descriptive results (Table 1) show that older generation
respondents have an average of two and younger generation
respondents 1.6 siblings. Around 5% of respondents in the older
generation had maternal and 2% had paternal half-siblings.
In the younger generation, these numbers were 8% and 6%,
respectively.

In both generations, full siblings tend to be emotionally
closer with one another than half-siblings (younger generation:
full sibling = ref., maternal half-siblings: p = —0.59, SE = 0.13,
p < 0.001, paternal half-sibling: f. = —1.87, SE = 0.15,
p < 0.001, n = 2,795; older generation: full sibling = ref,,
maternal half-sibling: f = —0.73, SE = 0.12, p < 0.001, paternal
half-sibling: p = —0.55, SE = 0.20, p = 0.005, n = 5,045). Full
siblings also have more contacts with each other compared to
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TABLE 1 | Descriptive statistics (n and %/mean).

Younger generation

Older generation

n %/mean SD n %/mean SD

Sibling relationship (%)

Full sibling 2,425 86.6 4,749 93.1

Maternal half-sibling 209 7.5 258 5.1

Paternal half-sibling 167 6.0 95 1.9
Respondent’s birth year (mean) 1,565 1976 5.60 2,015 1947 1.67
Respondent’s education (%)

Primary or lower secondary level 52 3.4 643 32.6

Upper secondary level 662 42.7 996 50.5

Lower degree level tertiary education 424 27.3 128 6.5

Higher degree level tertiary education or doctorate education 414 26.7 206 10.4
Respondent’s perceived financial condition (%)

Low income 461 29.7 899 45.0

Middle income 766 49.3 751 37.6

Comfortably off or wealthy 326 21.0 350 17.5
Respondent’s number of siblings (mean) 1,556 2.0 1.62 1,958 3.7 2.41
Respondent’s birth order (%)

First born 624 40.3 584 29.7

Later born 923 59.7 1,384 70.3
Sex of respondent and sibling (%)

Female and female 896 32.1 1,546 30.6

Female and male 1,409 50.4 2,451 48.5

Male and male 489 17.5 1,060 21.0
Sibling’s birth year (mean) 2,755 1976 6.52 4,961 1947 7.31
Age difference between respondent and sibling (mean) 2,755 6.2 4.55 4,961 5.7 4.26
Geographical distance between respondent and siblings (%)

Less than 1 km 53 1.9 121 2.5

1-5 km 192 6.9 429 8.8

5-25 km 736 26.6 938 19.2

25-100 km 528 19.1 1,037 21.2

100-500 km 939 33.9 1,801 36.9

More than 500 km 320 11.6 558 1.4
Emotional closeness (mean) 2,795 2.8 0.99 5,045 2.7 0.91
Contact frequencies (mean) 2.796 2.1 1.09 5.012 1.7 1.01
Did parents treat all siblings equally (%)

Both treated equally 1,091 73.1 1,503 79.2

Mother treated equally, father not 95 6.4 145 7.6

Father treated equally, mother not 114 7.6 111 5.9

Both treated unequally 193 12.9 140 7.4

Basic data: respondent’s birth year, education, financial condition, number of siblings, birth order, and parental treatment; long format data: sibling relationship, sex of respondent
and sibling, sibling’s birth year, age difference, geographical distance, emotional closeness, and contact frequencies.

half-siblings (younger generation: full sibling = ref., maternal
half-sibling: p = —1.00, SE = 0.13, p < 0.001, paternal half-sib-
ling: f = —2.14, SE = 0.16, p < 0.001, n = 2,796; older generation:
full sibling = ref., maternal half-sibling: § = —0.76, SE = 0.12,
p < 0.001, paternal half-sibling: p = —0.71, SE = 0.20, p < 0.001,
n=>5,012).

Conflicts in the Younger Generation

Conflicts in the younger generation were more likely to be
reported among full siblings than among either maternal or
paternal half-siblings (Table 2). Compared to full siblings (ref.,
OR =1.00), the ORs were 0.19 and 0.04 for maternal and paternal

half-siblings, respectively, in the first model with no other covari-
ates than respondent’s birth year. The results are affected to only
avery slight degree by including emotional closeness and contact
frequency into the regression. In the fully adjusted model, the dif-
ference between full siblings and maternal half-siblings is smaller
but still significant, while the difference to paternal half-siblings
is not much affected (see Figure 1). In the maximally adjusted
model the difference between maternal and paternal half-siblings
is statistically significant (maternal half-siblings (ref): OR = 1.00;
paternal half-siblings: OR = 0.15, p < 0.001; n = 2,540).

To adjust for all stable differences between different
respondents, we conducted a within-respondent analysis using
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TABLE 2 | Younger generation: associations of sibling characteristics with sibling conflicts (odds ratios).

Model 1

Model 2 Model 3

95% ClI

95% ClI 95% ClI

OR SE P

Lower Upper

OR SE p Lower Upper OR SE P Lower Upper

Sibling relationship

Full sibling (ref) 1.00 1.00 1.00
Maternal half-sibling 0.19 0.06 <0.001 0.10 035 022 007 <0.001 0.12 041 047 0.18 0.043 0.22 0.98
Paternal half-sibling 0.04 0.01 <0.001 0.02 008 004 002 <0001 0.02 0.09 0.07 0.08 <0.001 0.08 0.17
Respondent’s birth year 1.00 002 0977 097 103 100 0.02 0797 09 1.03 1.05 0.03 0.051 1.00 1.10
Respondent’s education
Primary or lower secondary level (ref) 1.00
Upper secondary level 1.02 066 0979 029 3.62
Lower degree level tertiary education 1.138 0.76 0855 0.30 4.20
Higher degree level tertiary 0.55 0.38 0.384 0.15 2.10
education or doctorate education
Respondent’s perceived financial
condition
Low income (ref) 1.00
Middle income 1.39 0.38 0.222 0.82 237
Comfortably off or wealthy 1.44 050 0.294 0.73 2.83
Respondent’s number of siblings 0.79 0.06 0.001 0.69 0.90
Respondent’s birth order
First born (ref) 1.00
Later born 0.73 0.21 0281 0.42 1.29
Sex of respondent and sibling
Female and female (ref) 1.00
Female and male 0.30 0.06 <0.001 0.20 0.46
Male and male 0.73 0.21 0281 042 1.30
Sibling’s birth year 0.999 0.02 0940 097 1.03
Age difference between respondent 0.87 0.02 <0.001 0.83 0.91
and sibling
Geographical distance between
respondent and sibling
Less than 1 km (ref) 1.00
1-5 km 0.70 0.52 0626 0.16 297
5-25 km 0.55 0.38 0379 0.14 210
25-100 km 0.45 0.31 0254 0.12 1.77
100-500 km 0.42 029 0209 0.11 163
More than 500 km 0.59 029 0462 0.10 1.63
Emotional closeness between siblings 0.56 0.06 <0.001 046 0.69 0.55 0.07 <0.001 043 0.71
Contact frequencies between siblings 1.92 019 <0.001 158 234 1.47 0.17 0.001 117 1.86
Did parents treat all siblings equally
Both treated equally (ref) 1.00
Mother treated equally, father not 2.45 116 0.058 0.97 6.22
Father treated equally, mother not 1.50 062 0.329 066 3.39
Both treated unequally 3.06 1.10 0.002 1.51 6.20
n (number of observations) 2,801 2,790 2,540
n (number of respondents) 1,555 1,653 1.411

Model 1, univariate association, adjusted for age.
Model 2, adjusted for age, contacts, and emotional closeness.
Model 3, multivariate association, maximally adjusted.

fixed-effect regressions that included 240 respondents (n = 675
sibling observations) who had variance in the outcome vari-
able. ORs for the within-respondent analysis (full siblings (ref):
OR = 1.00; maternal half-siblings: OR = 0.18, p < 0.001; paternal

half-siblings: OR = 0.09, p < 0.001) were similar to those for the
total analysis.

As Table 2 also shows, the odds of sibling conflict decrease
with higher emotional closeness but increase with higher contact
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FIGURE 1 | Younger generation: associations of sibling relationships
with sibling conflicts (maximally adjusted).

frequency. In the third and fully adjusted model, the age of
respondents has a marginally significant effect increasing the
odds of reporting conflicts. Having more siblings and a larger
age difference was associated with decreased odds of conflicts.
Female-female constellations were more likely to report conflicts
than were female-male constellations. As expected, respondents
who thought that both of their parents had not treated all siblings
equally had greater odds to have conflicts compared to respond-
ents who thought parents had treated all siblings equally.

Conflicts in the Older Generation

Next, we conducted the same analyses for the parents of the
younger generation. Respondents from the older generation have
greater odds of having conflicts with their full than with their
half-siblings (Table 3). However, this difference was statistically
significant only in the case of paternal half-siblings. The odds for
having conflicts with paternal half-siblings are similar in mini-
mally and maximally adjusted regression models, and they are
also similar to those for paternal half-siblings among the younger
generation (see Table 2). In the third model, which includes all
studied variables in the same regression, the difference in the like-
lihood to have conflicts between full and maternal half-siblings
has almost disappeared (see Figure 2). In the maximally adjusted
model the difference between maternal and paternal half-siblings
is statistically significant (maternal half-siblings (ref): OR = 1.00;
paternal half-siblings: OR = 0.05, p = 0.001; n = 4,263).

The corresponding within-respondent analysis included 439
respondents (n = 1,402 sibling observations) with all types of
siblings. The trend was the same for within-family analysis (full
siblings (ref): OR = 1.00; maternal half-siblings: OR = 0.52,
p = 0.087; paternal half-siblings: OR = 0.12, p = 0.010) as in the
main analysis.

As for the younger generation, higher emotional closeness
among the older generation was associated with decreased odds
of having conflicts and higher contact frequency with increased
odds. However, in the case of contact frequencies, the difference
was no longer statistically significant after all other variables were
controlled for in the third model. Sister—sister pairs had greater
probability for conflicts than did other sibling constellations.

Having more siblings and having a larger age difference were both
associated with decreased conflict proneness. Perceived unequal
treatment of parents was related to higher odds of reporting con-
flicts compared to those who reported equal treatment. Unequal
treatment from the father or from both parents gave the strongest
associations with reported conflicts. Longer geographical dis-
tance between siblings was associated with decreased probability
of conflicts. Finally, comfortably off or wealthy respondents, were
both less likely to report conflicts than those with low income.

A Comparison between Generations

Finally, we combined both data sets and compared the prob-
ability of conflicts between the two studied family genera-
tions, in order to test our second hypothesis. Using the older
generation as the reference category, the younger generation
had significantly greater odds of reporting sibling conflicts.
The results were similar in minimally (OR = 1.98, SE = 0.13,
p < 0.001, n = 8,008) and maximally (OR = 1.85, SE = 0.38,
p =0.003, n = 6,801) adjusted models.

DISCUSSION

Sibling relations are usually life-long, important and complex,
yet relatively few studies have investigated the conflictual side of
sibling relations in adulthood using large data. We studied how the
likelihood of sibling conflict is associated with genetic relatedness
in two adult family generations from contemporary Finland. Based
on inclusive fitness theory and parent-offspring conflict theory as
applied to human societies with serial monogamy, our hypotheses
were that full siblings would be more likely to report any conflict
compared to half-siblings, and that among half-siblings, the mater-
nal siblings would report more conflict compared to paternal sib-
lings. We also hypothesized that the younger generation would be
more likely to report having any conflicts with a sibling compared
to the older generation. The hypotheses were largely confirmed.
In the case of the younger generation, who were mostly in their
20s-40s at the time of the study, full siblings had more conflicts
than half-siblings and maternal half-siblings more than paternal
ones. In the case of the older generation, whose respondents were
62-67 years old, conflicts were more likely to be reported with full
siblings compared to paternal half-siblings, while the difference
between full siblings and maternal half-siblings was not statistically
significant. Maternal half-siblings were more likely to have conflicts
than paternal half-siblings. Notably, all these results held also after
controlling for emotional closeness, contact frequencies, unequal
parental treatment, and other demographic and socioeconomic
family variables as well as for within-family effects.

As expected, the older adult generation reported lower likeli-
hood of having any conflict with a sibling. The two generations
studied here differed from each other also in other respects, partly
due to them representing different historical experiences, with
the older “baby boomer” generation being born immediately
after World War II. The older generation had fewer half-siblings
overall, and especially less paternal half-siblings, and probalby
more often had acquired any half-siblings due to remarriage fol-
lowing widowhood.
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TABLE 3 | Older generation: associations of sibling characteristics with sibling conflicts (odds ratios).

Model 1

Model 2 Model 3

95% ClI

95% ClI 95% ClI

OR SE P

Lower Upper

OR SE p Lower Upper OR SE P Lower Upper

Sibling relationship

Full sibling (ref) 1.00 1.00 1.00
Maternal half-sibling 069 021 0230 037 127 053 018 0.065 027 1.04 090 040 0.817 038 214
Paternal half-sibling 0.06 0.04 <0.001 0.02 021 004 003 <0.001 001 0.15 0.04 0.04 <0.001 0.01 0.25
Respondent’s birth year 110 0.07 0.126 0.97 1.24 113  0.07 0.73 0.99 1.28 114 0.09 0.104 0.97 1.33
Respondent’s education
Primary or lower secondary level (ref) 1.00
Upper secondary level 163 049 0.103 0.91 2.93
Lower degree level tertiary education 262 145 0.082 088 7.75
Higher degree level tertiary 184 091 0218 0.70 4.84
education or doctorate education
Respondent’s perceived financial
condition
Low income (ref) 1.00
Middle income 0.72 021 0254 041 1.27
Comfortably off or wealthy 0.28 0.11 0.001 0.13 0.61
Respondent’s number of siblings 0.84 005 0.001 075 0.93
Respondent’s birth order
First born (ref) 1.00
Later born 092 029 0779 049 1.69
Sex of respondent and sibling
Female and female (ref) 1.00
Female and male 0.40 0.07 <0.001 0.28 0.57
Male and male 0.54 013 0.012 0.33 0.87
Sibling’s birth year 0.998 0.02 0.898 0.97 1.02
Age difference between respondent 0.94 0.02 <0.001 0.91 0.97
and sibling
Geographical distance between
respondent and sibling
Less than 1 km (ref) 1.00
1-5 km 0.76 0.38 0577 029 201
5-25 km 0.47 023 0.122 0.18 1.22
25-100 km 0.28 0.14 0.009 0.11 0.73
100-500 km 026 0.13 0.006 0.10 0.60
More than 500 km 0.2t 011 0.003 0.08 0.58
Emotional closeness between siblings 0.26 0.03 <0.001 0.21 0.32 0.24 0.03 <0.001 0.19 0.31
Contact frequencies between siblings 146 012 <0.001 124 1.71 1.08 0.11 0449 0.89 1.31
Did parents treat all siblings equally
Both treated equally (ref) 1.00
Mother treated equally, father not 1435 7.02 <0.001 5.50 37.46
Father treated equally, mother not 258 1.37 0.073 0.91 7.28
Both treated unequally 425 207 0.008 1.64 11.03
n (number of observations) 5,102 4,992 4,263
n (number of respondents) 1,977 1,962 1,697

Model 1, univariate association, adjusted for age.
Model 2, adjusted for age, contacts, and emotional closeness.
Model 3, multivariate association, maximally adjusted.

Our results are in line with a series of studies, which suggest
that although full siblings are often very close and supportive,
they are also more conflict-prone than half-siblings. For
instance, a previous study of young children measured sibling

negativity (conflict and aggression) within a sample of 192 fami-
lies and found it to be higher among full siblings compared to
half-siblings (Deater-Deckard et al., 2002). Research by Salmon
and Hehman (2015) investigated sibling conflicts with a sample
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FIGURE 2 | Older generation: associations of sibling relationships
with sibling conflicts (maximally adjusted).

of 345 US college students and Tanskanen et al. (2016) studied
over 7,500 young adolescents from the UK, both studies finding
more conflicts among full siblings compared to half-siblings.

This body of evidence, expanded to young adulthood and
older adulthood by the present study, suggests that siblings do
not confirm to general predictions about family ties and genetic
relatedness (Trivers, 1974; Schlomer et al., 2010). Higher related-
ness does correlate with a higher quality of the sibling relationship
(as measured by, e.g., emotional closeness and frequency of con-
tacts). It can also correlate with lower levels of parent-oftspring
competition for a particular shared parent, as studied among
birds (e.g., Briskie et al., 1994) and humans (Schlomer et al.,
2010). However, full siblings appear to compete more overall.
We suggest that this may be explained by the diluted sibling
competition hypothesis. This hypothesis takes into account the
often overlooked fact that full siblings compete over the same
two parents, and their kin networks. Half-siblings have only
one shared parent and, thus, the option to receive investment
from their other biological parent, diluting the focus of parent-
offspring competition among them. When both parents continue
parental investment after divorce, as is usually the case in serially
monogamous contemporary Western societies, one may, thus,
predict lower levels of competition and conflicts between half
siblings than full siblings (Tanskanen et al., 2016). One would
still predict, however, fewer conflicts between monozygotic and
dizygotic twins, as found in Smith (2007), since among these full
siblings only the degree of relatedness varies but not the parental
network. The diluted competition hypotheses may explain the
lack of difference between maternal half and full siblings found in
the older generation in the present study, although we could not
test this with available data. If a mother remarried and had more
children after the death of her first spouse during the war, her
children did not have access to the same diluted kinship network
as children of divorced parents do. Theoretical criticism of Trivers
(1974) original article on parent-offspring and sibling competi-
tion has similarly stressed that sibling competition depends on
the ensuing family constellations and need not always be sharper
among half than full siblings (Lessells and Parker, 1999), although
this line of thought has not been applied to humans.

Resources, measured here as economic situation and level of
education, often diminished the likelihood of sibling conflict.
Older generation respondents who were comfortably off had a
significantly decreased likelihood to have conflicts with siblings
compared to low-income respondents, in line with previous
research showing higher family tensions in lower income groups
(Pollet and Hoben, 2011). The likelihood of conflict decreased
with increasing geographical distance among the older genera-
tion. Other studies have shown that siblings prefer to live close
to each other, especially if they follow convergent life course
patterns (Blaauboer et al., 2013; Kolk, 2014).

Emotional closeness toward a particular sibling was related
to decreased likelihood of conflicts. Having more siblings
and having large age differences decreased the likelihood of
reporting conflicts in adulthood. This was expected regarding
age differences, but somewhat of a surprise concerning the
number of siblings, since having more children should inten-
sify competition for parental resources. Some earlier studies
also found fewer conflicts (Stewart et al., 2001) and happier
memories (if not better relationships as adults) (Riggio 2006)
in larger sibships, suggesting that having more options with
whom to interact may reduce conflicts. We further found that
brother-sister pairs were also significantly less likely to report
conflicts than were sister-sister pairs in both generations. For
the older generation, brothers were also less likely to have
conflicts than sisters were. This gender effect contradicts our
assumption and former results (Brody et al., 1985; Campione-
Barr and Smetana, 2010) showing that boys and opposite-sex
siblings have more conflicts in childhood and in adolescence,
while sisters are often represented as the most harmonious type
of siblings. We conducted a separate analysis to explore if the
higher conflict proneness among sisters was due to their higher
contact frequency, but found no interaction between these vari-
ables in either family generation; therefore, this finding awaits
replication and explanation.

Among the advantages of the study is that our data are large
and nationally representative, and that we controlled for within
person-effects as well as many confounding sociological variables.
We expanded the topic of sibling conflicts to include younger and
older adults, finding partly similar if weaker effects with age. A
limitation of our data is that we did not have exact information on
co-residence of siblings during childhood. However, because we
know that in Finland children typically stay with their mothers if
parents separate, we can assume that most maternal half-siblings
have grown up together.

Another limitation is that the data are cross-sectional and we
could use only a general assessment of conflict occurrence, which
did not distinguish between types of conflicts or the time when
they occurred.

The results could be different if one measured severe conflicts,
such as direct aggression and fall outs. A study of UK children
found that half-siblings were more likely to be injured in the
household compared to full siblings, which can be interpreted as
an expression of more extreme sibling competition among half-
siblings (Tanskanen et al., 2015). It is also important to remember
that not all conflicts will reflect sibling competition over parental
resources. However, the strong effect of unequal parental
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treatment on the likelihood of reporting any sibling conflict does
indicate that conflicts are related to parental resources and atten-
tion (cf. Brody et al., 1992a,b).

In sum, we found evidence for higher conflicts proneness
between full siblings and maternal and, especially, paternal
half-siblings, suggesting that sibling ties do not always confirm
to general predictions about family ties and genetic relatedness.
Our findings may be explained by the diluted sibling competi-
tion hypothesis. This hypothesis is indirectly present in an early
suggestion by Hughes (1988) (pp. 132) who proposed to study
how step-paternal treatment of a child varies when the child
receives investment from its biological father, thus alluding
to the complex interactions of blended family networks. The
diluted competition hypothesis has to our knowledge not been
properly quantified or tested, for which one would need data
with measurements of both sibling relations and the non-resid-
ing parent’s investments. Future studies could also expand the
diluted sibling competition hypothesis to include all the pos-
sible forms of kin investment in a child - by grandparents, aunts,
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