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Abstract

While siblings can be close allies, they can also be significant competitors. They are also family members that are typi-
cally with us for most of our lives. Research has raised questions about the factors shaping sibling relationships, and an
adaptationist perspective would predict a role for a number of factors including sex, genetic relatedness, and childhood
co-residence. Recent work has highlighted sex differences with regard to conflict and emotional closeness, greater conflict
among full-siblings than half-siblings, and a role for co-residence in increasing sibling altruism. This study examines levels
of both sibling conflict and sibling cooperation as a function of respondent sex, sex of sibling, birth interval (or absolute age
difference), co-residence, and relatedness. Results indicate that sibling conflict and cooperation may not be shaped by the
same set of factors. Sibling conflict was predicted by own sex, sex of sibling, birth interval, duration of co-residence, and
the degree of relatedness. Greater levels of conflict were reported by sisters, those closer in age, those who have co-resided
longer, and full-siblings compared to half-siblings. However, sibling prosocialness was only predicted by sex and related-
ness with females and full siblings reporting greater levels of sibling prosocialness. More research investigating patterns
of conflict and cooperation within families using more ecologically valid cues are necessary to determine whether the two
are operating under the same mechanism, sensitive to the same cues, or are, indeed, operating under different mechanisms.
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There is no friend like a brother. There is also no enemy
like a brother.
Bengali proverb

Introduction

Much has been written about the joy and the anguish
of sibship. Siblings can be with us from our youngest
days until our last days and can be incredible sources of
support and cooperation as well as sources of conflict
and aggravation. Many historical and fictional accounts
focus on the most extreme sibling conflict, whether we
are considering the siblicidal Biblical story of Cain and
Abel or tales of ancient rulers who killed their siblings
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to ensure their own children would inherit resources and
power. However, the majority of sibling conflict is not
that extreme, though it may involve physical aggression
and has been considered by some researchers a normal
part of human development and something that declines
over the lifespan (Campione-Barr & Smetana, 2010;
Cicirelli, 1995; Jensen et al., 2018; McHale et al., 2012).
When young, siblings spend a majority of time in close
proximity which creates opportunities for cooperation and
conflict. Along with conflict, cooperation and substantial
affection between siblings is also highly common, per-
haps especially among sisters (Buist et al., 2002; Cicirelli,
1995; Tibbetts & Scharfe, 2015). Siblings can be play-
mates, surrogate parents, and sources of substantial social
support. From an evolutionary perspective, what factors
should influence sibling conflict and cooperation? Do the
same factors that influence conflict also influence coop-
eration, or are there different mechanisms shaping con-
flict versus cooperation for siblings? That is, are conflict
and cooperation opposite ends of the same continuum or
are they independent of each other?
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Sibling Conflict and Cooperation Theory

Sibling relationships can be the most enduring relation-
ships of our lives (Cicirelli, 1995). Inherent in such long-
term ties is the potential for conflict as well as cooperation.
Explaining cooperation and altruism from an evolution-
ary perspective, especially among kin, has been greatly
influenced by Hamilton’s (1964) proposal of kin selection
theory. Hamilton introduced the concept of inclusive fit-
ness (fitness not only due to only one’s own survival and
reproduction, but also that of genetically related individu-
als) as an extension of classic Darwinian fitness. This new
perspective modeled the likelihood that an individual will
behave altruistically toward another depending on whether
the degree of relatedness and the potential fitness ben-
efit to the other person outweigh the potential fitness cost
to oneself. Thus, altruistic behavior toward kin serves to
indirectly increase one’s own inclusive fitness. This would
suggest that genetic relatedness will influence the likeli-
hood of conflict and cooperation between individuals with
greater cooperation (and less conflict) occurring between
genetically related individuals all else being equal. Studies
investigating feelings of subjective closeness and received
support across adult relationships as a function of degree
of relatedness have produced results consistent with this
theory. The highest levels of closeness and support were
directed toward kin versus non-kin and, in addition, greater
levels were directed to more closely related kin, like sib-
lings, versus more distantly related kin such as cousins
(Neyer & Lang, 2003). Twins have often been highlighted
specifically in terms of developing intense intimate bonds
(Segal, 1999). Since siblings are highly related, we would
expect significant levels of solidarity and willingness to
provide support.

However, shared genetic interests do not mean identical
interests. One example of this is seen in parent-offspring
conflict theory (Trivers, 1974). While offspring are the
primary vehicles of parental fitness, their genetic interests
are not identical. As a result, there is room for conflict, and
one might expect offspring to have been selected to manip-
ulate parents in the pursuit of greater amounts of parental
investment while parents have been selected to manipulate
offspring in the pursuit of their own best fitness interests.
From any focal offspring’s point of view, the more parental
investment, the better. From the parental point of view, the
more invested in any one offspring, the less available to
invest in other current or future offspring (Trivers, 1972).
Parental investment theory (Trivers, 1972) suggests that
the allocation of parental investment is a function of the
amount of parental resources, offspring quality, and poten-
tial for future offspring. All else being equal, one would
expect parents to value offspring equally and to encourage
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them to value their siblings perhaps more than they are
naturally inclined to do. However, each offspring is more
closely genetically related to themselves than to their sib-
lings and, as such, generally values themself over their
siblings. This raises the possibility of sibling conflict over
parental resources with each sibling trying to maximize
their “fair share” in comparison to their siblings.

So, from an evolutionary perspective, sibling conflict is
rooted in conflict over limited resources. For human chil-
dren, as well as other animal offspring, this often means
competition over limited parental resources which his-
torically, for humans, would have included food and basic
resources such as shelter and time spent teaching useful
skills (hunting and weaving). As a result, we would expect
greater levels of sibling conflict in families with more lim-
ited parental resources and/or greater numbers of offspring.
Some research does indicate that larger sibships are associ-
ated with more sibling violence (Straus et al., 2006). How-
ever, for many families in the modern western world (where
our study was conducted), access to resources is adequate if
not abundant. Studies focusing on proximate explanations
of sibling conflict have suggested that the most common
sources of conflict include issues of relative power, self-
interest (sharing personal items), violation of rules, and
activities outside the family (McGuire et al., 2000). Both
younger and older siblings’ most common complaint is
about sharing personal possessions with the least common
complaint competition over parental attention from toddlers
to adolescents (Campione-Barr & Smetana, 2010; Dunn &
Munn, 1985; McGuire et al., 2000).

Possible Factors Shaping Levels of Cooperation
and Conflict

Sex of Sibling

A number of studies have indicated that sex plays a role
in sibling behavior. Research suggests that boys experi-
ence more conflict with their siblings than girls do (Brody
et al., 1985) and that boys engage in more violent sibling
conflict with the greatest levels between brothers (Salmon
& Hehman, 2015; Straus et al., 2006). While older sisters
often engage in caretaking of younger siblings, several stud-
ies indicate that sister-sister relationships are more emotion-
ally close than those between brothers or between brothers
and sisters (Pollet, 2007; Stocker et al., 2020; Tanskanen
& Danielsbacka, 2019; White & Reidman, 1992a). How-
ever, from a theoretical standpoint, same-sex individuals
may be in more direct conflict over the same resources than
opposite-sex siblings. While all siblings may be equal com-
petitors for food or attention, opposite-sex ones are less
likely to be competing for the same mates, for example. A
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recent study of co-playing video games and sibling con-
flict and affection indicated that playing together increased
sibling affection among boys and girls but also was associ-
ated with greater conflict in boys, although playing violent
games together was associated with decreased relationship
conflict in boys, perhaps the result of cooperating in their
video game scenarios (Coyne et al., 2016).

Relatedness

Until relatively recently, the impact of relatedness on sibling
conflict has been largely understudied in humans, despite the
volume of work on this topic in non-human animals (Hodge
et al., 2008; Holmes & Sherman, 1982; Wahaj et al., 2004).
Emlen’s framework of family relations (1997) predicted that
brothers and sisters will invest more in full siblings than in
half-siblings or step-siblings as sibling ties likely weaken with
decreasing degrees of relatedness. He also suggested that con-
flict would increase as relatedness decreases. A number of stud-
ies examining sibling solidarity have provided some support
for Emlen’s (1997) predictions. For example, Jankowiak and
Diderich’s (2000) study of polygynous Mormons demonstrated
a preference for full siblings over half-siblings despite cultural
pressure to treat them the same. Pollet (2007) found, in a sample
of Dutch adults, that relatedness predicted sibling interaction
patterns, and White and Reidmann (1992b) reported more con-
tact between full siblings than between step-/half-siblings. Twin
studies have also reported more cooperation and emotionally
closer relationships between monozygotic twins than between
dizygotic ones (Segal, 2005) as well as more intense grief fol-
lowing the death of a monozygotic twin than other more distant
relatives (Reed et al., 2021). However, recent studies have also
reported some results that do not match Emlen’s or Hamilton’s
predictions. Salmon and Hehman’s (2015) study of college stu-
dents in the USA indicated that genetic relatedness influenced
the frequency and intensity of conflict but that the most intense
conflict was between non-biological siblings, followed by con-
flict between full siblings with the least conflict between half-
siblings. Similar results were also reported in a sample from the
British Millennium Cohort study in which conflict was assayed
via children’s reports of how much siblings picked on or hurt
each other. Children living with only full siblings experienced
more sibling conflict than those living with only maternal half-
siblings, perhaps the result of differential access to parental
resources (Tanskanen et al., 2017). In addition, Steinbach and
Hank’s (2018) study of full versus half versus step-sibling contact
and conflict based on German Family Panel data also found that
full siblings had more contact and felt closer than half-siblings
but that full siblings also had more conflicts. Similarly, a UK
study also reported higher levels of conflict with full than with
half-siblings, including physical aggression (Khan et al., 2020).

Birth Spacing and Length of Co-residence

Two additional environmental factors that are likely to
influence levels of sibling conflict and cooperation are birth
spacing (or birth intervals) and length of co-residence. A
number of studies have reported greater levels of conflict
between siblings with short birth intervals with the highest
levels of conflict occurring between siblings born within 2
years of each other and who would presumably be compet-
ing for similar parental resources (Cicirelli, 1995). Larger
birth intervals have been linked to less conflict between sib-
lings during childhood but also less close relationships as
adults (Pollet, 2007). Studies that have investigated the role
of length of co-residence on levels of sibling conflict have
reported that longer co-residence was associated with more
intense conflict while greater birth spacing was associated
with less intensity of conflict (Salmon & Hehman, 2015),
which is not surprising considering sibling conflict theory
and parental investment (Sulloway, 1996). An online study
of sibling relationship quality (Gyuris et al., 2020) that
also examined co-residence and relatedness indicated that a
greater degree of relatedness was associated with better sib-
ling relations but only when siblings were not co-resident
during childhood. However, when conflict was the variable
of interest, full siblings reported more conflict during child-
hood than half-siblings, similar to Salmon and Hehman
(2015). Similar results looking at relationship quality have
also been reported in a German sample in which those who
co-resided with their half-siblings reported better relation-
ship quality (measured as contact frequency and emotional
closeness) as adults than those that did not reside with their
half-siblings (Tanskanen & Danielsbacka, 2019). Studies
focusing on sibling cooperation have also examined the
role of co-residence, usually as part of assessing cues of
relatedness, reporting that maternal perinatal association
(a cue of relatedness) as well as co-residence duration pre-
dict sibling-directed altruism (Sznycer et al., 2016) across
several cultures and that younger full- and half-siblings
elicited more altruism than step-siblings.

Current Study

This study examined levels of conflict (indexed by
overall frequency as well as intensity) and cooperation
(indexed by sibling prosocialness) between siblings with
the following predictions:

Prediction 1a Sex of sibling influences the level of conflict
with greater conflict expected between same-sex siblings
relative to opposite sex siblings.
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Prediction 1b Sex of sibling influences the level of coopera-
tion with greater cooperation expected between same-sex
siblings relative to opposite sex siblings.

Prediction 2a Duration of co-residence influences the level
of conflict with increased levels of conflict expected between
siblings who have co-resided longer.

Prediction 2b Duration of co-residence influences the level
of cooperation with increased levels of cooperation expected
between siblings who have co-resided longer.

Prediction 3a Degree of relatedness influences the degree
of conflict with greater levels of conflict expected between
full siblings than half-siblings (replicating Salmon &
Hehman, 2015 findings).

Prediction 3b Degree of relatedness influences the degree
of cooperation with greater levels of cooperation expected
between full siblings than half-siblings.

Method
Participants

Participants included 364 young adults (262 females and 102
males) between the ages of 17 and 30 (M = 18.79, SD = 1.52)
who reported on 573 siblings. Out of the 573 siblings, 290
were same-sex sibling pairs, and 283 were opposite-sex sib-
ling pairs. There were 481 full siblings and 92 half-siblings.
Approximately 45% of participants self-reported their ethnicity
as Caucasian, 33% Hispanic/Latino, 6% Asian, 5% African
American, 3% Middle Eastern, 2% South Asian, 1% Pacific
Islander, and 5% “Other.” Participants were recruited from
introductory psychology courses at a southwestern US private
university and received course credit for their participation in
the study.

Measures

Demographics

Participants were asked to self-report their sex, age, ethnic-
ity, number of siblings, and the birth order of themselves
and their siblings.

Sibling Conflict

Sibling conflict was operationalized using the Sib-
ling Issues Checklist, which is composed of a list of

20 potential sibling conflict issues (Campione-Barr
& Smetana, 2010). For each potential sibling conflict
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issue, participants are asked to rate (i) how frequently
the issue arose between themselves and a particular sib-
ling on a 5-point Likert scale where 1 indicated never
and 5 indicated very often, and (ii) how intense those
issues were on a 5-point Likert scale where 1 indicated
calm and 5 indicated very angry. The scale yields two
overall scores—one for frequency of conflict and one
for intensity of conflict—as well as two factor scores
(i.e., conflict over equality and fairness and conflict over
invasion of personal and psychological space). Conflict
over equality and fairness includes items such as conflict
over “parents’ attention” and “whose turn to do chores.”
Conflict over invasion of personal and psychological
space includes items such as “telling other what to do”
and “borrowing things without permission.” The overall
conflict scores range from 20 to 100, with higher scores
indicating more frequent and more intense conflict. The
factor scores range from 10 to 50, with higher scores
indicating more frequent and more intense conflict of
that particular type. Participants were asked to complete
the Sibling Issues Checklist for each of their siblings,
indicating that sibling’s sex, age, and degree of related-
ness (full sibling, half-sibling, step-sibling, or adopted
sibling). Participants were also asked to report how long
they co-resided with that sibling (“I lived with this sib-
ling from the time I was _____ (age) until I was _____
(age)”). Cronbach’s alphas indicated there was a high
level of internal consistency for frequency (a = .87) and
intensity (@ = .88) of conflict subscales, as well as the
overall conflict scale (a = .93) with respect to this spe-
cific sample.

Sibling Cooperation

Sibling cooperation was operationalized using the Proso-
cialness Scale for Adults (Caprara et al., 2005). The scale
consists of 16 statements describing common situations
involving sharing, helping, taking care of, and feeling
empathy for others and their needs/requests. We modified
the scale to measure behaviors and feelings specifically
directed to siblings by changing the “friends/colleagues”
and “others” in the original items to reflect “this sibling.”
For example, “I do what I can to help this sibling.” Par-
ticipants rated each statement on a 5-point Likert scale
where 1 indicated never/almost never true and 5 indicated
almost always/always true. Possible scores on this scale
range from 16 to 80, with higher scores indicating more
prosocial behavior/feelings directed toward that sibling.
Participants were asked to complete the prosocialness
scale for each of their siblings. Cronbach’s alpha indicated
there was a high level of internal consistency for this scale
with respect to this specific sample (a = .97).



Evolutionary Psychological Science (2021) 7:327-337

331

Table 1 Means (and standard

. . Measure
deviations) of duration of

Degree of relatedness

Sex of sibling

co-residence and the sibling Half siblings Full siblings Same sex Opposite sex

conflict and prosocialness

scores as a function of degree of Co-residence 8.63 (5.21) 15.42 (3.62)%*** 14.29 (4.86) 14.37 (4.42)

relatedness and sex of sibling Conflict frequency 35.00 (13.01) 43.34 (12.43)%%* 43.01 (12.89) 41.02 (12.83)
Conflict intensity 18.86 (16.32) 29.83 (15.77)%*** 28.64 (16.19) 27.47 (16.52)
Prosocialness 57.26 (16.40) 61.68 (15.36)** 61.81 (15.24) 60.11 (15.95)

Half-siblings n = 92; full siblings n = 481. Same sex n = 290; opposite sex n = 283

“p < .01; #%p < 001

Procedure

Participants were provided a link to complete the survey
online via SurveyMonkey. After giving informed consent,
participants were directed to the survey where they first
responded to the demographic questions, followed by the
sibling conflict questions and the prosocial questions for
each sibling. After completion of the survey, participants
were given course credit for their time. All measures and
procedures were approved by the authors’ university’s
Institutional Review Board (IRB).

Results

The means (and standard deviations) of duration of co-
residence and the sibling conflict and prosocial scores as
a function of degree of relatedness (half vs. full) and sex
of sibling (same sex vs. opposite sex) appear in Table 1.
Preliminary analyses conducted on the two-factor conflict
scores indicated the pattern of the results was not signifi-
cantly different than the analyses with the overall scores.
Therefore, only the analyses with the overall conflict fre-
quency and intensity scores are reported here. Inspection of
Table 1 indicates that (i) respondents reported co-residing
for longer duration with full siblings than with half siblings;
(ii) respondents reported more frequent and more intense
sibling conflict as well as more prosocialness with full sib-
lings compared to half siblings; and (iii) there were not any
significant differences in self-reported co-residence, fre-
quency and intensity of conflict, or prosocialness between
same-sex and opposite-sex sibling pairs.

Effect of Sex of Sibling, Duration of Co-Residence,
and Genetic Relatedness on Sibling Conflict

Overall Frequency of Sibling Conflict

A hierarchical linear regression analysis was conducted
to test whether (i) there would be more frequent conflict
between same-sex siblings relative to opposite-sex siblings;
(ii) there would be more frequent conflict as duration of

co-residence increases; and (iii) there would be more fre-
quent conflict between full siblings relative to half-siblings.
In order to control for participant and other sibling variables
before accounting for the effect of genetic relatedness on
frequency of sibling conflict, respondents’ sex (coded as 0 =
female, 1 = male) was added in step 1; sex of sibling (coded
as 0 = same-sex, 1 = opposite-sex), absolute difference
between respondent’s age and sibling’s age, and duration of
co-residence were entered in step 2; degree of relatedness
(coded as 0 = half-siblings, 1 = full siblings) was entered
in step 3; and the two-way interactions between degree of
relatedness with co-residence, respondents’ sex, sex of sib-
ling, and age difference were added in step 4. Results from
this analysis are summarized in Table 2.

Table 2 Hierarchical linear regression analysis predicting overall
frequency of sibling conflict as a function of respondent sex, sex of
sibling, age difference, duration of co-residence, and degree of relat-
edness

Step  Variable B SE (B) AR?
Stepl .01*
Respondent sex® -2.63 122 —.09*

Step 2 A1
Sex of sibling” -2.14 1.02  -.08*
Age difference® —-83 .20  —.24%x
Co-residence 28 .16 .10
Step 3 .01*
Relatedness? 3.50 1.66 10%
Step 4 .02%
Relatedness * Respond- —-.05 3.01 —.001
ent sex
Relatedness * Sibling sex ~ 3.06 2.82 12
Relatedness * Age dif- —-28 43 -.07
ference
Relatedness * Co-resi- -1.12 .37 —57**

dence

n=1573

“p < .05; #¥p < .01; #¥p < 001

2Coded 0 = female, 1 = male

Coded 0 = same sex, 1 = opposite sex

Calculated as absolute difference between respondent’s and sibling’s age
dCoded as 0 = half-sibling, 1 = full sibling
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In step 1, the respondents’ sex explained approxi-
mately 1% of the variance in frequency of sibling con-
flict, F(1,571) = 4.63, p = .03. Inspection of the stand-
ardized regression coefficient (B) indicates that females
reported significantly more frequent sibling conflict than
males. In step 2, sibling sex, age difference between sib-
lings, and length of co-residence explained an additional
11% of the variance in frequency of sibling conflict, F(3,
568) = 23.54, p < .001. Inspection of the standardized
regression coefficients (fs) indicates that whereas length
of co-residence was not a significant predictor, sibling
sex and the age difference between siblings were sig-
nificant unique predictors of frequency of sibling con-
flict. The main effect of sibling sex indicates that there
was significantly more frequent conflict between same
sex siblings relative to opposite sex siblings. The main
effect of age difference between siblings indicates that
the frequency of conflict increases as the age difference
decreases. In step 3, degree of relatedness explained an
additional 1% of the variance in frequency of sibling
conflict, F(1, 567) = 4.48, p = .04. Inspection of the
standardized regression coefficient (f) indicates that
there was significantly more frequent sibling conflict
between full siblings than half-siblings. In step 4, the
interactions between genetic relatedness and the other
four predictor variables (respondent sex, sibling sex, age
difference, and co-residence) explained an additional 2%
of the variance in frequency of sibling conflict, F(4, 563)
= 3.20, p = .01. Inspection of the standardized regression
coefficients (Ps) indicates that whereas the interactions
between relatedness and respondent sex, sibling sex,

and age difference were not significant predictors, the
interaction between relatedness and co-residence was a
significant unique predictor of frequency of sibling con-
flict. As shown in Fig. 1, frequency of sibling conflict
significantly increased for half siblings the longer the
duration of co-residence (p = .001) whereas frequency of
conflict between full siblings was not greatly influenced
by duration of co-residence (p = .53). Overall, approxi-
mately 14% of the variance in frequency of sibling con-
flict was explained by the final regression model, F(9,
563) = 10.53, p < .001, R’ = .144.

Overall Intensity of Sibling Conflict

A separate hierarchical linear regression analysis was
conducted to test whether (i) there would be more
intense conflict between same-sex siblings relative to
opposite-sex siblings; (ii) there would be more intense
conflict as duration of co-residence increases; and
(ii1) there would be more intense conflict between full
siblings relative to half-siblings. The variables were
entered into the model following the same procedure
described above (i.e., respondents’ sex was entered in
step 1; sex of sibling, absolute age difference, and dura-
tion of co-residence were entered in step 2; degree of
relatedness was entered in step 3; and the two-way inter-
actions between degree of relatedness with co-residence,
respondents’ sex, sex of sibling, and age difference were
added in step 4). Results from this analysis are summa-
rized in Tables 3 and 4.

Fig. 1 Interaction between 60
genetic relatedness and duration
of co-residence on frequency of
sibling conflict
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Table 3 Hierarchical linear regression analysis predicting overall
intensity of sibling conflict as a function of respondent sex, sex of
sibling, age difference, duration of co-residence, and degree of relat-
edness

Step  Variable B SE(B) AR?
Stepl 02%%
Respondent sex® —4.87 155  —.13%*

Step 2 3

Sex of sibling® -144 127 -04
Age difference® —1.10 24  —25%%*
Co-residence 47 .20 13%*
Step 3 .004
Relatedness 323 2.07 .07
Step 4 .02%
Relatedness * Respond- —1.33 3.77 —.03
ent sex
Relatedness * Sibling sex —.28 3.53 —-.01
Relatedness * Age dif- —-41 54 -.08
ference
Relatedness * Co-resi- -132 46  —.53%*
dence
n=>573

“p < .05; #¥p < .01; #¥p < 001

2Coded 0 = female, 1 = male

Coded 0 = same sex, 1 = opposite sex

“Calculated as absolute difference between respondent’s and sibling’s age
dCoded as 0 = half-sibling, 1 = full sibling

In step 1, the respondents’ sex explained approxi-
mately 2% of the variance in intensity of sibling con-
flict, F(1, 571) = 9.92, p = .002. Inspection of the stand-
ardized regression coefficient (p) indicates that females
reported significantly more intense sibling conflict than
males. In step 2, sibling sex, age difference between sib-
lings, and length of co-residence explained an additional
13% of the variance in intensity of sibling conflict, F(3,
568) = 29.23, p < .001. Inspection of the standardized
regression coefficients (fs) indicates that whereas sib-
ling sex was not a significant predictor, age difference
and length of co-residence were significant unique pre-
dictors of intensity of sibling conflict. The main effect
of age difference indicates that as the age difference
decreased, intensity of sibling conflict increased. The
main effect of co-residence indicates that as siblings’
duration of co-residence increased, so did the intensity
of their conflict. In step 3, degree of relatedness did not
explain any additional variance in intensity of sibling
conflict, F(1, 567) = 2.43, p = .12. In step 4, the inter-
actions between genetic relatedness and the other four
predictor variables (respondent sex, sibling sex, age dif-
ference, and co-residence) explained an additional 2% of

Table 4 Hierarchical linear regression analysis predicting sibling
prosocialness as a function of respondent sex, sex of sibling, age dif-
ference, duration of co-residence, and degree of relatedness

Step  Variable B SE(B) p AR?

Stepl O1*
Respondent sex* -3.17 148 —.09%

Step 2 .01
Sex of sibling” -1.90 130 —.06
Age difference® -05 25 -.01
Co-residence 1320 .04

Step 3 O1*
Relatedness 4.62 2.12 A1

Step 4 .01
Relatedness * Respondent sex —3.83 3.88 -.10
Relatedness * Sibling sex 3.29 3.63 .10
Relatedness * Age difference  —.10 .56 -.02
Relatedness * Co-residence -84 48 -.35

n=1573

“p < .05

2Coded 0 = female, 1 = male

"Coded 0 = same sex, 1 = opposite sex

‘Calculated as absolute difference between respondent’s and sibling’s age
dCoded as 0 = half-sibling, 1 = full sibling

the variance in intensity of sibling conflict, F(4, 563) =
2.54, p = .04. Inspection of the standardized regression
coefficients (fs) indicates that whereas the interactions
between relatedness and respondent sex, sibling sex,
and age difference were not significant predictors, the
interaction between relatedness and co-residence was a
significant unique predictor of intensity of sibling con-
flict. As shown in Fig. 2, intensity of sibling conflict
significantly increased for half siblings the longer the
duration of co-residence (p < .001) whereas frequency
of conflict between full siblings was not influenced by
duration of co-residence (p = .99). Overall, approxi-
mately 17% of the variance in intensity of sibling con-
flict was explained by the model, F(9,563) = 12.56, p
<.001, R? = .167.

Effect of Sex of Sibling, Duration of Co-Residence,
and Genetic Relatedness on Sibling Prosocialness

A separate hierarchical linear regression analysis was
conducted to test whether (i) there would be more coop-
eration between same-sex siblings relative to opposite-
sex siblings; (ii) there would be more cooperation as
duration of co-residence increases; and (iii) there would
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Fig.2 Interaction between 45
genetic relatedness and duration
of co-residence on intensity of
sibling conflict
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be more cooperation between full siblings relative to Discussion

half-siblings. The variables were entered into the model
following the same procedure described above (i.e.,
respondents’ sex was entered in step 1; sex of sibling,
absolute age difference, and duration of co-residence
were entered in step 2; degree of relatedness was entered
in step 3; and the interactions between degree of related-
ness with co-residence, respondents’ sex, sex of sibling,
and age difference were added in step 4). Results from
this analysis are summarized in Table 3.

In step 1, the respondents’ sex explained approximately
1% of the variance in sibling prosocialness, F(1, 571) =
4.57, p = .03. Inspection of the standardized regression
coefficient (B) indicates that females reported significantly
more sibling prosocialness than males. In step 2, sibling
sex, age difference between siblings, and length of co-
residence did not explain any additional variance in inten-
sity of sibling prosocialness, F(3, 568) = 1.18, p = .32. In
step 3, degree of relatedness explained an additional 1%
of the variance in sibling prosocialness, F(1, 567) = 4.74,
p = .03. Inspection of the standardized regression coeffi-
cient (f) indicates that there was significantly more sibling
prosocialness between full siblings than half-siblings. In
step 4, the interactions between genetic relatedness and
the other four predictor variables (respondent sex, sibling
sex, age difference, and co-residence) did not explain any
additional variance in sibling prosocialness, F(4, 563) =
1.63, p = .17. Overall, approximately 3% of the variance in
sibling cooperation was explained by the final regression
model, F(9, 563) = 2.17, p = .02, R> = .033.
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The purpose of the current study was to investigate the
effect of sibling sex, duration of co-residence, and degree of
genetic relatedness on sibling conflict and sibling prosocial-
ness. The results provided support for prediction 1a in that
although the intensity of conflict was not influenced by sib-
ling sex, more frequent conflict was reported between same-
sex siblings than opposite-sex siblings. However, inconsist-
ent with prediction 1b, there was no evidence that sibling
prosocialness varied as a function of sibling sex. The finding
of greater conflict between same-sex siblings is consistent
with previous studies (Salmon & Hehman, 2015). Same-sex
siblings are in competition for more similar resources, per-
haps outside the home even more than within, than opposite-
sex siblings and so it would be surprising if this factor did
not impact frequency of conflict. The lack of an effect on
sibling prosocialness suggests that sibling sex does not influ-
ence conflict and prosocialness in the same way.

It should also be noted that sex of respondent influenced
frequency and intensity of conflict as well as prosocialness
with females reporting both more frequent and intense con-
flict as well as more sibling prosocialness than males. While
a number of studies have reported greater conflict between
brothers than sisters (Brody et al., 1985; Salmon & Hehman,
2015), in the current study, females (sisters) reported more
frequent and intense sibling conflict. This discrepancy may
have been partly influenced by the focus in some research on
physical conflicts rather than other conflict behaviors (argu-
ing) as males generally report greater physical aggression
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which is more often directed toward their same-sex siblings
(Campione-Barr & Smetana, 2010; Straus et al., 2006). The
inclusion of conflict behaviors besides physical aggression
in the current study may account for the observed sex dif-
ferences. It should be noted, though, that some studies have
reported no sex differences in levels of sibling conflict (Khan
et al., 2020). The observed sex difference in prosocialness
is consistent with previous research suggesting more emo-
tional closeness on the part of sisters (Stocker et al., 2020;
Tanskanen & Danielsbacka, 2019) which would typically
be associated with greater cooperative or prosocial behav-
ior directed toward siblings. Together, the current findings
suggest that both sibling conflict and prosocialness are
influenced by one’s own sex with females reporting higher
levels of both. Birth interval, however, was found to influ-
ence reported conflict (both frequency and intensity) but
not prosocialness. Whereas the shorter the birth interval
(closer in age), the more frequent and intense the reported
conflict, the age difference between siblings did not affect
prosocialness scores. Shorter birth intervals, like sex of sib-
ling, will increase the likelihood of competition over similar
resources (Pollet & Hoben, 2011; Salmon & Hehman, 2014)
and hence result in greater levels of reported conflict the
closer in age. The current study suggests that mechanisms
regulating prosocialness may not be sensitive to age differ-
ences between siblings in the same way that mechanisms
regulating conflict appear to be.

Predictions 2a and 2b concerned the impact of co-residence
on conflict and cooperativeness. Providing support for pre-
diction 2a, we found that although the frequency of conflict
was not influenced by duration of co-residence, intensity of
conflict increased as the duration of co-residence increased.
However, inconsistent with prediction 2b, sibling prosocial-
ness was not significantly influenced by co-residence. A
number of studies have reported a relationship between co-
residence and conflict or relationship quality (Gyuris et al.,
2020; Salmon & Hehman, 2015; Tanskanen & Danielsbacka,
2019) indicating more conflict with greater duration of co-
residence and yet better relationship quality with greater
duration, at least in the case of half-siblings. Studies looking
at altruism toward siblings have viewed co-residence as an
indirect cue of relatedness among siblings and reported that
co-residence is a predictor of sibling altruism (Bressan et al.,
2009), especially in the absence of maternal perinatal asso-
ciation (Sznycer et al., 2016). Co-residence has an impact via
exposure, simple opportunities for conflict and cooperation
as relationships are built but it may also play a role as a cue
of relatedness, activating mechanisms of kin valuation. Find-
ings from the current study suggest this valuation, however,
may only influence intensity of conflict and not frequency
of conflict or sibling prosocialness. This is discussed further
below with regard to the interaction between co-residence and
relatedness in terms of intensity of conflict.

Predictions 3a and 3b focused on the effect of degree of
relatedness on levels of conflict and cooperation, and both
predictions were largely supported. Consistent with predic-
tion 3a, although degree of relatedness did not influence
intensity of conflict, more frequent conflict was reported
to occur between full siblings than half siblings. Similar
results have now been reported in a number of studies
(Khan et al., 2020; Salmon & Hehman, 2015; Tanskanen
et al., 2016; Tanskanen et al., 2017). Furthermore, the cur-
rent study found an interaction between co-residence and
relatedness on both frequency and intensity of conflict.
Longer co-residence increased the frequency and intensity
of conflict for half siblings while it had no impact on the
levels of conflict for full siblings. It appears that increased
co-residence either serves as a cue of relatedness, making
half-siblings more like full in terms of their levels of con-
flict or simply increases the opportunities for conflict to
arise, and perhaps associated with decreased parental sup-
port from non-co-resident parents. In addition, consistent
with prediction 3b, full siblings reported greater prosocial-
ness than half siblings in line with expectations from kin
selection theory in that altruistic behavior is more likely to
be directed toward closely related individuals. Therefore,
findings from the current study suggest that both conflict
and prosocialness are influenced by genetic relatedness,
with higher levels of each directed towards siblings that
are more closely genetically related. Findings also suggest
that with greater co-residence, half siblings become more
like full in terms of higher levels of conflict but not in terms
of higher levels of prosocialness.

Despite the similar impact of sex and relatedness on
conflict and cooperation (being female and more related
increase both), several other variables predicted conflict but
not cooperation including sex of sibling, age difference, and
co-residence. In addition, while sibling sex and relatedness
predicted frequency of conflict, those factors did not pre-
dict intensity of conflict. This suggests that there may be
utility in looking at frequency and intensity of conflict as
separate constructs in future work. Though our final models
were significantly predicting conflict and prosocialness, the
models explained more variance in sibling conflict scores
than they did in sibling prosocialness scores. This raises a
number of interesting questions including what other fac-
tors influence both sibling conflict and cooperation that were
not included in our study. Clear contenders would include
overall quality of sibling relationship or emotional closeness,
phenotypic similarity between siblings (Tifferet et al., 2016),
and the reproductive value of siblings (which influences the
fitness payoff of any investment). It also would be inter-
esting to investigate potential interactions between genetic
relatedness and those factors. Future studies might benefit
from including a wider range of relevant factors as well as
interactions between those factors and genetic relatedness in
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attempting to explain additional variance in sibling conflict
and cooperation.

There were a few limitations in the current study, one
of which is that this was a focal sibling self-report, not a
within-family study where we would have self-reports from
both members of a sibling pair. It would be informative to
know whether siblings have similar perceptions of the levels
of conflict and cooperation in their relationship as well as
how those perceptions may vary as a function of other rel-
evant factors. In addition, while we initially were hoping to
be able to include full, half, and step siblings, we only had
sufficient numbers of full and half siblings to include in the
analyses. Therefore, these results do not speak to the impact
of these variables when non-biologically related siblings are
added to the mix. We also did not ask whether half siblings
were related on the maternal or paternal side. Other studies
have suggested that there may be differences between pater-
nal and maternal half-siblings in terms of the probability of
co-residence as well as relationship quality (Gyuris et al.,
2020), and maternal half-siblings may be over-represented
in our sample. Our use of a sibling prosocialness score as an
index of sibling cooperation may also raise some questions.
Was the different pattern of results for conflict vs coopera-
tion the result of the prosocialness score not quite tapping
into sibling cooperation sufficiently or a reflection of dif-
ferent mechanisms influencing these behaviors? What role
might reproductive value or the ability to turn resources into
fitness play in conflict or cooperation? In future research,
we hope to utilize some more ecologically valid measures
of cooperation, such as gift giving and child care, to assess
this as well as to collect a wider range of relatedness cues to
see what they may add in terms of explanatory power to our
models and how they may relate to the interaction we found
between co-residence and relatedness. We would also like to
see more testing of such hypotheses about sibling relation-
ships in non-WEIRD (Western Educated Industrialized Rich
Democratic) populations in order to see what patterns of
sibling conflict and cooperation generalize across different
cultures and what behaviors might be due to local ecological
conditions (including resource scarcity).

Conclusion

In summary, our results indicate that mechanisms regulating
sibling conflict and sibling cooperation may not be sensitive
to the same set of factors. Sibling conflict was predicted by
one’s own sex, sex of sibling, birth interval, co-residence
duration, and degree of relatedness with greater conflict
reported by sisters, those closer in age, those who have co-
resided longer, and full-siblings compared to half-siblings.
Sibling prosocialness, however, was only predicted by
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sex and relatedness with females and full siblings report-
ing greater levels of sibling prosocialness. Together, these
findings contribute to the existing literature by (i) adding
to the weight of evidence against Hamilton’s rule in terms
of more conflict existing between full-siblings rather than
half-siblings (replicating findings of Salmon & Hehman,
2015, among others) and (ii) finding a different pattern for
cooperation, suggesting that cooperation does follow Hamilton’s
rule with greater cooperation between full-siblings versus
half-siblings. However, other factors that should be cues
to relatedness (such as duration of co-residence) and, as
such, should also influence cooperation among kin were not
found to influence cooperation in the current study, which is
inconsistent with previous work on kin altruism. Therefore,
in light of the potential methodological limitations in the
current study, the question whether the same factors that
influence sibling conflict also influence sibling cooperation
or there are indeed different mechanisms shaping conflict
versus cooperation still remains. The current study suggests
different mechanisms may be involved. More research inves-
tigating patterns of conflict and cooperation within families
using more ecologically valid cues is necessary to determine
whether the two are operating under the same mechanism,
sensitive to the same cues, or under different mechanisms.
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