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Middleborns have been argued to be the neglected birth order. The present study aimed to test whether the
emotional closeness to parents, siblings or friends differed between middleborns and otherborns, across two
different datasets. Using a between family design this study accounted for gender, nationality, educational
attainment, age and sibship size via matching. We found no evidence to suggest that middleborns differ from
otherborns in familial sentiment. The sign of closeness to friends was in the opposite direction than predicted,

with middleborns being less close than other birth orders. The findings are discussed with reference to current
literature on birth order and familial sentiment.

1. Introduction

Birth order effects have been argued to be important for individual
differences, throughout the history of psychology (Adler, 1954; Galton,
1874). In the 1990s, Sulloway rekindled the interest in birth order ef-
fects (Sulloway, 1995, 1996), after previous suggestions that studying
birth order effects amounted to a waste of time (Ernst and Angst, 1983).
Sulloway’s model is based on the finding that children in the same fam-
ily tend to develop very different personalities (Sulloway, 1996, 2010).
This is presumably due to the experience of various non-shared envi-
ronmental factors (McGue and Bouchard Jr., 1998; Plomin and Daniels,
1987), such as birth order (Sulloway, 1996, 2010). Using an evolution-
ary theoretical model of parental investment (Trivers, 1974), Sulloway
argued that niche picking strategies in development should closely align
with birth order (Sulloway, 1995, 1996). Firstborns have been argued
to be most achieving and most conscientious, according to Sulloway’s
model of “niche picking”. For firstborns, the best strategy to maximize
parental investment is to conform. On the other hand, laterborns con-
fronted with less remaining niches to pick, should be most “rebellious”
in order to stand out (Paulhus et al., 1999; Sulloway, 1996).

However, it has been suggested that we need to further refine the
classification of “laterborns” into “middleborns” and “lastborns”, even
though many earlier studies just differentiate between firstborns and
laterborns (Saroglou and Fiasse, 2003). Yet, middleborns might be quite

different from other birth orders. This argument is based on a lack of
uniqueness and low parental investment attributed to the birth posi-
tion of the middleborn, leading them to be coined as the “neglected
birth order” (Kidwell, 1982; Salmon and Daly, 1998; Salmon et al.,
2012). Firstborns have an advantage as, for a given period, they do
not have to compete against another sibling for parental investment
(Salmon, 2015; Salmon and Daly, 1998; Salmon et al., 2012). In addi-
tion, from an evolutionary perspective, it has been argued that parents
could benefit from prioritising investment in the oldest child (see Lewis
and Kreitzberg, 1979; Draper and Hames, 2000; Salmon and Daly, 1998;
Sulloway, 1996). For example, firstborns, when they survive a period of
heightened mortality during childhood, will have higher reproductive
potential than other birth orders (Trivers, 1974). The birth position of
the lastborn child has also been argued to elicit heightened investment
by parents, since this child typically has the highest need (Daly and Wil-
son, 1984; Kidwell, 1982; Rohde et al., 2003; Salmon and Daly, 1998).
Therefore, parental investment has been argued to follow a curvilin-
ear pattern (Hertwig et al., 2002) with middleborns receiving relatively
less investment than firstborns and lastborns, given that middleborns
only have a limited period where they are the only child for parents to
invest in.

In support of the suggested lack of preferential treatment of middle-
borns, Kidwell (1982) found middleborns to have significantly lower
self-esteem than otherborns. Further support comes from Suitor and
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Pillemer (2007)’s finding that middleborns are underrepresented in
mothers’ choices regarding closeness to their children. In fact, middle-
borns were 80% less likely than a lastborn to be chosen as the child the
mother feels closest to. Lindert (1977) found middleborns to receive
about 10% less care in terms of total child care hours than their first-
or lastborn siblings. While firstborns are the only child in the family
for a certain period of time before the second child is born, lastborns
are likely to remain the only child in the household after older siblings
leave home. In contrast, middleborns, most likely, must share parental
resources at all times during their development (Hertwig et al., 2002;
Lindert, 1977; Price, 2008). In sum, middleborns have been argued to
end up with fewer (parental) resources and quality time than other birth
orders (Kidwell, 1982; Rohde et al., 2003; Salmon and Daly, 1998; Sul-
loway, 1996).

The effects of this lowered parental investment have been argued to
be reflected in later adult life (e.g., Kidwell, 1982; Rugala and Nys-
tul, 1998; Salmon, 1999; Salmon and Daly, 1998; Sulloway, 2010).
Several studies demonstrated that, all else being equal, middleborns
showed lower closeness to their family, especially their parents, than
other birth orders (e.g., Kennedy, 1989; Kidwell, 1981, 1982; Salmon,
2003; Salmon and Daly, 1998; Ziv and Hermel, 2011). For example,
Salmon and Daly (1998) found middleborns, compared to other birth
positions, to be more likely to turn to a sibling, than a parent for sup-
port. In addition, middleborns were the least likely birth order to name
their mother as the person they feel closest to (also see Rohde et al.,
2003; Salmon, 2003; Salmon et al., 2016). Consequently, given middle-
borns’ proposed lower familial sentiment, they were also suggested to
be relatively more invested in friendships than family, compared to oth-
erborns (Mysterud et al., 2006; Salmon, 2003; Salmon et al., 2016). In
line with this prediction, Salmon (2003) found middleborns to express
a more positive attitude towards their friends than other birth orders
(also see Salmon et al., 2016). Further support comes from a study by
Mysterud et al. (2006), who found that middleborns spend more on gifts
for their friends than other birth orders.

However, in an attempt to replicate Salmon and Daly’s (1998) find-
ings, Hardman et al. (2007) did not find any evidence for the proposed
middleborn effect in familial sentiment in children or adults. This is
supplemented by several other studies finding no middleborn effects in
familial sentiment (Euler and Michalski, 2007; Pollet and Nettle, 2007),
or only finding support by using specific study designs, such as within-
family designs but not between-family designs (Pollet and Nettle, 2009),
or a neglected middleborn effect only being found in conjunction with
another variable, e.g. mother’s age (Rohde et al., 2003). More generally,
birth order effects, such as Sulloway’s (1996) findings on the effects of
birth order on social attitudes and other aspects of personality, have
not been corroborated by several studies (e.g., Beer and Horn, 2000;
Bleske-Rechek and Kelley, 2014; Dunkel et al., 2009; Freese et al., 1999;
Forland et al., 2012; Marini and Kurtz, 2011; Rohrer et al., 2015). Al-
together, such findings suggest these birth order effects might prove to
be elusive and might only show in very specific circumstances or re-
search designs (Freese et al., 1999; Marini and Kurtz, 2011; Rohde et
al., 2003).

Given the conflicting findings, it is important to further investigate
the proposed effects of birth order, and test the degree to which previ-
ous findings on neglected middleborns, i.e. birth order effects on famil-
ial sentiment, are upheld. Thus, the present study aims to test whether
adult middleborns rate parents, siblings or friends as lower in emotional
closeness than otherborns, across two datasets. Using a between family
design, covariates such as gender, age, sibship size, nationality and ed-
ucational attainment were accounted for via matching middleborns to
otherborns on these variables. Alternatively, the null hypothesis is that
there are no notable differences between middleborns and otherborns
in ratings of emotional closeness to parents, siblings or friends.
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2. Study 1
2.1. Method

2.1.1. Participants

In order to obtain a large sample which also included non-students,
participants were recruited via the personal networks of students en-
rolled at a large Dutch university. Students received credits in exchange
for returning completed questionnaires. More details can be found (Pol-
let et al., 2013; Pollet et al., 2018). There are a large number of Ger-
man participants as this study proved popular with German-speaking
students who had fewer options of studies to participate in exchange
for credit. 458 surveys were processed (301 women, M = 30.97 years,
SD = 14.55 years, 3 participants did not report age or gender). Due to
non-response and the criterion of having a biological sibling, the work-
ing sample consisted of 297 individuals.

2.1.2. Procedure and measures

After providing informed consent, participants completed a paper-
based survey in either German or Dutch depending on the participant’s
language preference. Participants first provided some basic sociodemo-
graphic data, including age, gender, nationality and educational attain-
ment. They also indicated their birth order (What is your position in the
birth order?: firstborn, middleborn, lastborn - translated to Dutch/Ger-
man). They then completed a questionnaire on their social networks.
They were first asked to list living relatives, after which they were asked
to list friends and acquaintances. They were instructed to go through
any of their address lists and list all of the people for whom they had
contact details. Participants were instructed to list any contact they con-
sidered to be a personal relationship. For each individual they indicated
the type of network member (e.g., the family relationship they had to
them) and rated the emotional closeness to that social network member
(On a scale of 1-10 (where 10 is very close) please say how close the person
is to you in terms of how you feel about them — note that some participants
deviated and also used 0.). Emotional closeness has been previously ar-
gued to measure tie strength (e.g., Hill and Dunbar, 2003; Marsden and
Campbell, 1984; Roberts et al., 2009; Sutcliffe et al., 2012). The survey
also included some other measures not used and discussed here (for ex-
ample, a questionnaire on loneliness, more details in Pollet et al., 2018).
The procedure was approved by the local ethics committee at the Uni-
versity of Groningen.

2.1.3. Analyses

We used R (R Development Core Team, 2008). First, we performed
matching of middleborns to otherborns via genetic matching (Diamond
and Sekhon, 2013). Genetic matching solves the finding of matches on
covariates via a genetic search algorithm. Individuals were matched on
the following covariates: gender, nationality, educational attainment,
age, and number of siblings. This approach of matching allows us to re-
duce the effects of confounding in our observational data (e.g., Austin,
2011) and creates a powerful test for the hypothesis. Via this way of
matching, we were able to match all the middleborns (N = 59) to oth-
erborns (N =59). For this matched sample, we perform ordinary least
squares regressions. We also report Bayes Factors (Kass and Raftery,
1995), which allow to weigh the evidence for the alternative versus
the null hypothesis. Our analysis document and code, including further
analyses, can be found at https://osf.io/6jpu5/.

2.2. Results

Figs. 1A, 2A, 3A show the distributions of emotional closeness to a
parent, sibling, friend by birth order. There were consistently no statis-
tically significant effects of being a middleborn on average emotional
closeness to a parent, sibling, or friend (Table 1, all p’s > .6). The sign
of closeness to friends is in the opposite direction than predicted.

Bayes Factors favour the null hypotheses, i.e. no difference, for emo-
tional closeness to parents, siblings or friends with varying support
(Bayes factors 1.91, 4.03, and 1.86).


https://osf.io/6jpu5/
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Table 1
OLS regressions for Study 1.
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Parent closeness

Sibling closeness

Friend closeness

@™ (2) 3)
Middleborn —-0.092 -0.126 —-0.160
Constant 8.494+ 8.041+ 6.329*
N 109 118 81
R? 0.001 0.001 0.004
Adjusted R? —-0.009 —-0.007 —0.008
Residual Std. Error 1.830 (df = 107) 1.647 (df = 116) 1.202 (df = 79)
F Statistic 0.067 (df = 1; 107)

0.173 (df = 1; 116)

0.337 (df =1; 79)

*p <.05; **p <.01; **p <.001.
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Fig. 1. Violin plots for middleborns and otherborns on emotional closeness to a parent. A = Study 1, B = Study 2.
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Fig. 2. Violin plots for middleborns and otherborns on emotional closeness to a sibling. A = Study 1, B = Study 2.
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Fig. 3. Violin plots for middleborns and otherborns on emotional closeness to a friend. A = Study 1, B = Study 2.

3. Study 2
3.1. Method

3.1.1. Participants

525 participants (63.4% women, M =27, SD = 10.09, range 18 to 83
years) took part in an online survey on social networks in English or
Dutch. The sample is described in more detail in (Molho et al., 2016).
From this dataset, we selected participants who reported having at least
one biological sibling (N =455).

3.1.2. Procedures and measures

Participants were first asked to list all people with whom losing con-
tact forever would be upsetting (“We would like you to think of the people
who are most important to you, and to imagine not being able to speak or
to see these people ever again”). After completing measures of support for
these members (not discussed here, see Molho et al., 2016), participants
reported how emotionally close they felt to each network member on
a 0 to 100 scale. Emotional closeness is considered the most reliable
indicator of tie strength (Marsden and Campbell, 1984). We calculated
the average emotional closeness to (biological) parents, (biological) sib-
lings and friends. Participants indicated their birth order (This question
is about your birth order. Are you a ... ?: Firstborn (or only child), Mid-
dleborn, Lastborn). Note that there were other measures not used in our
analyses and therefore discussed here (for example, a questionnaire on
personality, more details in Molho et al., 2016). The procedure was ap-
proved by the local ethics committee at the VU University Amsterdam.

3.1.3. Analyses

The analytical procedure is the same as in Study 1, we were able to
match all middleborns (N = 74) to otherborns (N = 109) on education,
native language, number of siblings, age and gender. Note that now we
do not have a 1:1 to match, weights are thus applied in our regression
analyses.

3.2. Results

There was no suggestion that respondents’ birth order influenced
ratings of closeness to parents or siblings (both p’s > .2, Table 2). How-
ever, there was a weak statistical trend for a birth order effect in re-
ported closeness to friends (F(1,166) =3.01, p=.085). Yet, this effect is
in the opposite direction as predicted.

Bayes factors again pointed to the null hypothesis rather than the
alternative hypothesis (Parent: 5.49, Sibling: 2.41, Friend: 2.32).

4. Discussion

Our findings suggested no measurable effect of being a middleborn
on average emotional closeness to family. Interestingly, with average
emotional closeness to friends, if anything the effect would be in the
opposite direction to Salmon and Daly (1998, 2003), and Rohde et al.
(2003), who found middleborns to be closer to their friends compared
to other birth orders.

Since our study has a matched design, allowing us to rule out poten-
tial confounds such as the number of siblings, age, gender and educa-
tional attainment, our results should be unaffected by these previously
known factors (Rohde et al., 2003; Salmon and Daly, 1998). With a
view to the ongoing debate regarding within- vs. between-family de-
sign (Michalski and Shackelford, 2001; Rodgers et al., 2000), we believe
that both designs may suffer from confounds (see Steelman and Powell,
1985; Michalski and Shackelford, 2001; Paulhus et al., 1999; Pollet and
Nettle, 2009). Further research is necessary to fully uncover the choice
of design’s influence on the findings (Pollet and Nettle, 2009). However,
Steelman and Mercy (1980) and Steelman and Powell (1985) argued
that birth order effects should be detectable by between-family designs,
if they were to have an important effect more broadly on behavior in
society. Furthermore, even using a within-family design, studies have
failed to replicate other birth order findings (see Freese et al., 1999;
Bleske-Rechek and Kelley, 2014; Rohrer et al., 2015). Therefore, we
believe, given the robustness of our design against confounds, a dif-
ference in closeness to family in adulthood between middleborns and
otherborns should have been detectable if present. For now, we con-
clude that our study adds to the literature not supporting birth order
effects - in our case we found no evidence for a “neglected middleborn”
effect.

A potential explanation for why other, previous studies have found a
“neglected middleborn effect” could be the age composition of the sam-
ple enhancing the middleborn effect (Pollet and Nettle, 2009). While
students often still compete with their siblings for their parents’ re-
sources, this kind of sibling competition declines in adulthood (Pollet
and Nettle, 2009). As many studies used data from undergraduate pop-
ulations (Kidwell, 1982; Rohde et al., 2003; Salmon, 2003; Salmon and
Daly, 1998), they might have captured a middleborn effect that only
occurs in this particular family stage where adolescent siblings are com-
peting for their parents’ resources (Pollet and Nettle, 2009). Therefore,
the middleborn effect in an adult sample might be negligible and there-
fore not detectable using a between-family design (Pollet and Nettle,
2009) or its purported effect could be much smaller. Future research
might benefit from adopting a life course perspective and examining
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Table 2
OLS regressions for Study 2.
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Parent closeness

Sibling closeness Friend closeness

m ) ®3)
Middleborn -4.294 -3.986 0.075
Constant 73.905"** 81.003"** 82.665"*
N 168 163 153
R? 0.018 0.009 0.00000
Adjusted R? 0.012 0.003 —-0.007

Residual Std. Error
F Statistic

15.620 (df = 166)
3.005 (df = 1; 166)

20.208 (df = 161)
1.530 (df = 1; 161)

16.507 (df = 151)
0.001 (df = 1; 151)

*p <.05; **p <.01; **p <.001.

whether the “neglected middleborn” effect is limited to certain life
stages. In this context, Hardman et al. (2007)’s demonstrated the ab-
sence of a “middleborn effect” in both a sample of children and adults.
However, we are lacking studies examining these effects throughout the
life span.

Alternative explanations could also account for why we did not find
support for a neglected middleborn effect. Rohde et al. (2003) found
that a mother’s age was of importance for the middleborn effect. Only
middleborns with mothers that were older than 27 years old at the time
of their birth, were found to be least likely to name their mother as
person they feel closest to. One reason for this might be the notion
that older mothers tend to focus their investment on the youngest chil-
dren, due to their low residual reproductive potential - a phenomenon
known as terminal investment (e.g., Williams, 1966; Part et al., 1992).
Age spacing has also been shown to influence middleborn effects, with
a spacing of two years to the adjacent siblings showing the strongest
effects (Kidwell, 1981, 1982). This age spacing might be especially un-
favorable when distributing parental investment during development,
thereby diminishing familial sentiment in middleborns (see Kidwell,
1981, 1982; Sulloway, 2010). If there is narrow sibling spacing, then it
is possible that there would only be a negligible effect on familial sen-
timent (see Lindert, 1977; Kidwell, 1981). On the other hand, a wider
spacing between siblings might facilitate caregiving, as older children
become more autonomous and might actually help out in the house-
hold and with childcare (see Kidwell, 1981; Steelman et al., 2002). As
a consequence, a wider spacing might lead to obscure any effects (see
Kidwell, 1981). Perhaps more important than age spacing effects is fam-
ily constellation. It is unclear to which degree biological relatedness is
relevant for birth order effects in family relationships. While some stud-
ies have suggested that the sibling relationships differ between fully
related and not fully related siblings (e.g., White and Riedmann, 1992;
Pollet, 2007), it is unclear what the impact will be of changing family
dynamics on birth order effects. Given that family constellations have
been dramatically changing (e.g., Bumpass and Lu, 2000), it is unclear
how this will affect birth order effects on familial sentiment in the fu-
ture. It is possible that more recent findings not supporting a neglected
middleborn effect are already reflecting broader changes in how family
structures are rapidly changing in society.

It is important to note that there are multiple limitations to our
studies. First, it must be recognised that our samples are limited to a
Western context (e.g., Arnett, 2008; Henrich et al., 2010; Pollet and
Saxton, 2019). While we made an effort to move beyond a typical stu-
dent sample (Gallander Wintre et al., 2001), our sample remains much
younger than the general population. Second, while we were able to
match siblings on many relevant traits (e.g., sibship size), there could
be other, unmeasured, confounds which obscure the presence of a birth
order effect. For example, as discussed above, birth spacing could be
a factor of importance and we did not capture this variable. That be-
ing said, birth spacing should attenuate any baseline effect and studies
have reported middleborn effects without accounting for age spacing
(e.g., Saroglou and Fiasse, 2003). Third, in both cases we relied on a sin-
gle item measure to establish emotional closeness, which we averaged
across categories. Given that sibling relationships are multifaceted (Ci-
cirelli, 1991), future research would benefit from using measures which

capture the dimensions of a sibling relationship more comprehensively.
Finally, our study did not collect in depth measures on all family mem-
bers or use a round-robin design whereby all family members rate each
other.

To summarise, in addition to the discussed evidence, the null find-
ings of the present study support the suggestion that the “neglected
middleborn” effect in social relationships might not be robust (e.g.,
Hardman et al., 2007; Pollet and Nettle, 2007). This is in line with other
studies finding no measurable effect of birth order on personality (e.g.,
Ernst and Angst, 1983; Rohrer et al., 2015), risk-taking (Lejarraga et al.,
2019) and socio-political attitudes (e.g., Freese et al., 1999; Fgrland et
al., 2012). Thus, we argue that at present there is no strong evidence
that in adulthood, middleborns feel less close to their family and closer
to friends than other birth orders. Future research may benefit from
turning away from birth order in favour of other variables (Ernst and
Angst, 1983), such as educational attainment, gender, social class, and
family size to explain purported birth order effects (Bleske-Rechek and
Kelley, 2014; Ernst and Angst, 1983; Hardman et al., 2007; Steelman et
al., 2002).

Declarations
Author contribution statement

V. Simanko, B. Rimmer: Conceived and designed the experiments;
Wrote the paper.

T.V. Pollet: Conceived and designed the experiments; Performed the
experiments; Analyzed and interpreted the data; Contributed reagents,
materials, analysis tools or data; Wrote the paper.

Funding statement

This research did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors.

Competing interest statement
The authors declare no conflict of interest.
Additional information

Data associated with this study has been deposited at The Centre of
Open Science, OSF under https://osf.io/6jpu5/.

Acknowledgements

We wish to thank Coosje Veldkamp, Jana Niemann, Sam Roberts,
and Robin Dunbar for assistance with the development of the question-
naires and several students for their assistance with data collection and
processing.

References

Adler, A., 1954. In: Wolfe, W.B. (Ed.), Understanding Human Nature. Allen and Unwin,
London, UK.


https://osf.io/6jpu5/
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib2F0B01B63803BAA030D83A7FB62F4D04s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib2F0B01B63803BAA030D83A7FB62F4D04s1

V. Simanko et al.

Arnett, J.J., 2008. The neglected 95%: why American psychology needs to become less
American. Am. Psychol. 63 (7), 602-614.

Austin, P.C., 2011. An introduction to propensity score methods for reducing the effects
of confounding in observational studies. Multivar. Behav. Res. 46 (3), 399-424.
Beer, J.M., Horn, J.M., 2000. The influence of rearing order on personality development

within two adoption cohorts. J. Pers. 68 (4), 789-819.

Bleske-Rechek, A., Kelley, J.A., 2014. Birth order and personality: a within-family test us-
ing independent self-reports from both firstborn and laterborn siblings. Pers. Individ.
Differ. 56, 15-18.

Bumpeass, L., Lu, H.-H., 2000. Trends in cohabitation and implications for children’s family
contexts in the United States. Popul. Stud. 54 (1), 29-41.

Cicirelli, V.G., 1991. Sibling relationships in adulthood. Marriage and Family Review 16
(3-4), 291-310.

Daly, M., Wilson, M., 1984. A sociobiological analysis of human infanticide. In: Hausfater,
G., Hrdy, S.B. (Eds.), Infanticide: Comparative and Evolutionary Perspectives. Aldine
de Gruyter, New York, NY, pp. 487-502.

Diamond, A., Sekhon, J.S., 2013. Genetic matching for estimating causal effects: a general
multivariate matching method for achieving balance in observational studies. Rev.
Econ. Stat. 95 (3), 932-945.

Draper, P., Hames, R., 2000. Birth order, sibling investment, and fertility among
Ju/’hoansi (! Kung). Hum. Nat. 11 (2), 117-156.

Dunkel, C.S., Harbke, C.R., Papini, D.R., 2009. Direct and indirect effects of birth order
on personality and identity: support for the null hypothesis. J. Genet. Psychol. 170
(2), 159-175.

Ernst, C., Angst, J., 1983. Birth Order: Its Influence on Personality. Springer Verlag, Berlin,
Germany.

Euler, H.A., Michalski, R.L., 2007. Grandparental and extended kin relationships. In:
Salmon, C.A., Shackelford, T.K. (Eds.), Family Relationships: an Evolutionary Per-
spective. Oxford University Press, Oxford, UK, pp. 230-256.

Freese, J., Powell, B., Steelman, L.C., 1999. Rebel without a cause or effect: birth order
and social attitudes. Am. Sociol. Rev. 64 (2), 207-231.

Forland, T.E., Korsvik, T.R., Christophersen, K.-A., 2012. Brought up to rebel in the sixties:
birth order irrelevant, parental worldview decisive. Polit. Psychol. 33 (6), 825-838.

Gallander Wintre, M., North, C., Sugar, L.A., 2001. Psychologists’ response to criticisms
about research based on undergraduate participants: a developmental perspective.
Canad. Psychol./Psychol. Canad. 42 (3), 216-225.

Galton, F., 1874. English Men of Science: Their Nature and Nurture. Macmillan, London,
UK.

Hardman, D., Villiers, C., Roby, S., 2007. Another look at birth order and familial senti-
ment: are middleborns really different? J. Evolut. Psychol. 5 (1), 197-211.

Henrich, J., Heine, S.J., Norenzayan, A., 2010. The weirdest people in the world. Behav.
Brain Sci. 33 (2-3), 61-83.

Hertwig, R., Davis, J.N., Sulloway, F.J., 2002. Parental investment: how an equity motive
can produce inequality. Psychol. Bull. 128 (5), 728-745.

Hill, R.A., Dunbar, R.I.M., 2003. Social network size in humans. Hum. Nat. 14 (1), 53-72.

Kass, R.E., Raftery, A.E., 1995. Bayes factors. J. Am. Stat. Assoc. 90 (430), 773-795.

Kennedy, G.E., 1989. Middleborns’ perceptions of family relationships. Psychol. Rep. 64
(3), 755-760.

Kidwell, J.S., 1981. Number of siblings, sibling spacing, sex, and birth order: their effects
on perceived parent-adolescent relationships. J. Marriage Fam. 43 (2), 315-332.
Kidwell, J.S., 1982. The neglected birth order: middleborns. J. Marriage Fam. 44 (1),

225-235.

Lejarraga, T., Frey, R., Schnitzlein, D.D., Hertwig, R., 2019. No effect of birth order on
adult risk taking. Proc. Natl. Acad. Sci. 116 (13), 6019-6024.

Lewis, M., Kreitzberg, V.S., 1979. Effects of birth order and spacing on mother-infant
interactions. Dev. Psychol. 15 (6), 617-625.

Lindert, P.H., 1977. Sibling position and achievement. J. Hum. Resour. 12 (2), 198-219.

Marini, V.A., Kurtz, J.E., 2011. Birth order differences in normal personality traits: per-
spectives from within and outside the family. Pers. Individ. Differ. 51 (8), 910-914.

Marsden, P.V., Campbell, K.E., 1984. Measuring tie strength. Soc. Forces 63 (2), 482-501.

McGue, M., Bouchard Jr, T.J., 1998. Genetic and environmental influences on human
behavioral differences. Annu. Rev. Neurosci. 21 (1), 1-24.

Michalski, R.L., Shackelford, T.K., 2001. Methodology, birth order, intelligence, and per-
sonality. Am. Psychol. 56 (6-7), 520-521.

Molho, C., Roberts, S.G.B., de Vries, R.E., Pollet, T.V., 2016. The six dimensions of per-
sonality (HEXACO) and their associations with network layer size and emotional
closeness to network members. Pers. Individ. Differ. 99, 144-148.

Mysterud, 1., Drevon, T., Slagsvold, T., 2006. An evolutionary interpretation of gift-giving
behavior in modern Norwegian society. Evol. Psychol. 4 (1), 147470490600400132.

Part, T., Gustafsson, L., Moreno, J., 1992. “Terminal investment” and a sexual conflict in
the collared flycatcher (ficedula albicollis). Am. Nat. 140 (5), 868-882.

Paulhus, D.L., Trapnell, P.D., Chen, D., 1999. Birth order effects on personality and
achievement within families. Psychol. Sci. 10 (6), 482-488.

Heliyon 6 (2020) e03825

Plomin, R., Daniels, D., 1987. Why are children in the same family so different from one
another? Behav. Brain Sci. 10 (1), 1-16.

Pollet, T.V., 2007. Genetic relatedness and sibling relationship characteristics in a modern
society. Evol. Hum. Behav. 28 (3), 176-185.

Pollet, T.V., Nettle, D., 2007. Birth order and face-to-face contact with a sibling: firstborns
have more contact than laterborns. Pers. Individ. Differ. 43 (7), 1796-1806.

Pollet, T.V., Nettle, D., 2009. Birth order and adult family relationships: firstborns have
better sibling relationships than laterborns. J. Soc. Pers. Relatsh. 26 (8), 1029-1046.

Pollet, T.V., Saxton, T.K., 2019. How diverse are the samples used in the journals “Evo-
lution and human behavior” and “Evolutionary psychology”? Evol. Psychol. Sci. 5,
357-368.

Pollet, T.V., Roberts, S.G.B., Dunbar, R.LLM., 2013. Going that extra mile: individuals
travel further to maintain face-to-face contact with highly related kin than with less
related kin. PLoS ONE 8 (1), e53929.

Pollet, T.V., Saxton, T.K., Mitchell, M., 2018. Measurement equivalence between men and
women in the abbreviated social and emotional loneliness scale for adults (SELSA).
Interpersona 12 (2), 283-292.

Price, J., 2008. Parent-child quality time does birth order matter? J. Hum. Resour. 43 (1),
240-265.

R Development Core Team 2008. R: a language and environment for statistical computing.

Roberts, S.G.B., Dunbar, R.I.M., Pollet, T.V., Kuppens, T., 2009. Exploring variation in
active network size: constraints and ego characteristics. Soc. Netw. 31 (2), 138-146.

Rodgers, J.L., Cleveland, H.H., van den Oord, E., Rowe, D.C., 2000. Resolving the debate
over birth order, family size, and intelligence. Am. Psychol. 55 (6), 599-612.

Rohde, P.A., Atzwanger, K., Butovskaya, M., Lampert, A., Mysterud, I., Sanchez-Andres,
A., Sulloway, F.J., 2003. Perceived parental favoritism, closeness to kin, and the rebel
of the family: the effects of birth order and sex. Evol. Hum. Behav. 24 (4), 261-276.

Rohrer, J.M., Egloff, B., Schmukle, S.C., 2015. Examining the effects of birth order on
personality. Proc. Natl. Acad. Sci. 112 (46), 14224-14229.

Rugala, S.A., Nystul, M.S., 1998. Relationship between birth order and geographical prox-
imity to parents. Psychol. Rep. 83 (2), 719-722.

Salmon, C.A., 1999. On the impact of sex and birth order on contact with kin. Hum.
Nat. 10 (2), 183-197.

Salmon, C.A., 2003. Birth order and relationships: family, friends, and sexual partners.
Hum. Nat. 14 (1), 73-88.

Salmon, C.A., 2015. Parental investment and parent-offspring conflict. In: Buss, D.M.
(Ed.), The Handbook of Evolutionary Psychology. Wiley, New York, NY, pp. 1-19.
Retrieved from https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119125563.
evpsych121.

Salmon, C.A., Daly, M., 1998. Birth order and familial sentiment. Evol. Hum. Behav. 19
(5), 299-312.

Salmon, C.A., Shackelford, T.K., Michalski, R.L., 2012. Birth order, sex of child, and per-
ceptions of parental favoritism. Pers. Individ. Differ. 52 (3), 357-362.

Salmon, C., Cuthbertson, A.M., Figueredo, A.J., 2016. The relationship between birth
order and prosociality: an evolutionary perspective. Pers. Individ. Differ. 96, 18-22.

Saroglou, V., Fiasse, L., 2003. Birth order, personality, and religion: a study among young
adults from a three-sibling family. Pers. Individ. Differ. 35 (1), 19-29.

Steelman, L.C., Mercy, J.A., 1980. Unconfounding the confluence model: a test of sibship
size and birth-order effects on intelligence. Am. Sociol. Rev. 45 (4), 571-582.

Steelman, L.C., Powell, B., 1985. The social and academic consequences of birth order:
real, artifactual, or both? J. Marriage Fam. 47 (1), 117-124.

Steelman, L.C., Powell, B., Werum, R., Carter, S., 2002. Reconsidering the effects of sibling
configuration: recent advances and challenges. Annu. Rev. Sociol. 28 (1), 243-269.

Suitor, J.J., Pillemer, K., 2007. Mothers’ favoritism in later life: the role of children’s birth
order. Res. Aging 29 (1), 32-55.

Sulloway, F.J., 1995. Birth order and evolutionary psychology: a meta-analytic overview.
Psychol. Inq. 6 (1), 75-80.

Sulloway, F.J., 1996. Born to Rebel: Birth Order, Family Dynamics, and Creative Lives.
Pantheon Books, London, UK.

Sulloway, F.J., 2010. Why siblings are like Darwin’s finches: birth order, sibling competi-
tion, and adaptive divergence within the family. In: Buss, D.M., Hawley, P.H. (Eds.),
The Evolution of Personality and Individual Differences. Oxford University Press, Ox-
ford, UK, pp. 87-119.

Sutcliffe, A., Dunbar, R.I.M., Binder, J.F., Arrow, H., 2012. Relationships and the social
brain: integrating psychological and evolutionary perspectives. Br. J. Psychol. 103
(2), 149-168.

Trivers, R.L., 1974. Parent-offspring conflict. Integr. Comp. Biol. 14 (1), 249-264.

White, L.K., Riedmann, A., 1992. When the Brady bunch grows up: step/half-and fullsib-
ling relationships in adulthood. J. Marriage Fam., 197-208.

Williams, G.C., 1966. Adaptation and Natural Selection. Princeton University Press,
Princeton, NJ.

Ziv, 1., Hermel, O., 2011. Birth order effects on the separation process in young adults: an
evolutionary and dynamic approach. Am. J. Psychol. 124 (3), 261-273.


http://refhub.elsevier.com/S2405-8440(20)30670-8/bib5A59A92EFEE3C3DE4619B06BE51CE122s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib5A59A92EFEE3C3DE4619B06BE51CE122s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib169190D8456E0D5BD4BC5E1B8938BAE1s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib169190D8456E0D5BD4BC5E1B8938BAE1s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibCE18D48DCBB062F995E9FBAF28FDEBC2s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibCE18D48DCBB062F995E9FBAF28FDEBC2s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib0B5BEE7679258EB0CE7C6929E503CE5Es1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib0B5BEE7679258EB0CE7C6929E503CE5Es1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib0B5BEE7679258EB0CE7C6929E503CE5Es1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibFC1E60D87A5C3FAD70CBCECC1EE01D92s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibFC1E60D87A5C3FAD70CBCECC1EE01D92s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibCE5AF93B30AC0DB74C67E1D6139303CFs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibCE5AF93B30AC0DB74C67E1D6139303CFs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibDB2A5798640D3673628FB20C7B1D5BB7s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibDB2A5798640D3673628FB20C7B1D5BB7s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibDB2A5798640D3673628FB20C7B1D5BB7s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib7CEEBD9AF074BCB9D2ACE9375E013924s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib7CEEBD9AF074BCB9D2ACE9375E013924s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib7CEEBD9AF074BCB9D2ACE9375E013924s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib57DF911848AED4A2B363ED092C7034BEs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib57DF911848AED4A2B363ED092C7034BEs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibCB0B46973C501A7742A85F887AF21285s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibCB0B46973C501A7742A85F887AF21285s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibCB0B46973C501A7742A85F887AF21285s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibC4A06C75CE2A78A0C4FBB301348ABA21s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibC4A06C75CE2A78A0C4FBB301348ABA21s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib73D6B1A3C63200423FE93787EEF923BAs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib73D6B1A3C63200423FE93787EEF923BAs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib73D6B1A3C63200423FE93787EEF923BAs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib7BB0ED714879020B9106158BEBBD9855s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib7BB0ED714879020B9106158BEBBD9855s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib2720CEB344B48DE3D7F3F3F262EF39DFs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib2720CEB344B48DE3D7F3F3F262EF39DFs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib4AA19CFFA5E0B1FAA402E8C0807BCBDBs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib4AA19CFFA5E0B1FAA402E8C0807BCBDBs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib4AA19CFFA5E0B1FAA402E8C0807BCBDBs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibE785395469FA2704FD83D46FEDD65D08s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibE785395469FA2704FD83D46FEDD65D08s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibF98D91389BA29579D9EB18B8A139995Ds1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibF98D91389BA29579D9EB18B8A139995Ds1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib566E0CFA958F7A620C2395CF04CC8B63s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib566E0CFA958F7A620C2395CF04CC8B63s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib69CEC716D593AD568B939A1ADFBB718Bs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib69CEC716D593AD568B939A1ADFBB718Bs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibD270C5583C91851C3EC218C4E88925EEs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibA9B775D8E98C1E1462373FC2B6CFF60As1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibDCEDB9264F83FEC13B77BE6DA0A3962Bs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibDCEDB9264F83FEC13B77BE6DA0A3962Bs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib97BAAD3424B55A776DA8F60DB8D5AA98s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib97BAAD3424B55A776DA8F60DB8D5AA98s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib73E5EC9FCECED5CB94F7038CFF5CC553s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib73E5EC9FCECED5CB94F7038CFF5CC553s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibBD9C4D51018B4198C77E23D53D5F6CFDs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibBD9C4D51018B4198C77E23D53D5F6CFDs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibB502F777F423A42F00374F7A71BBC75Cs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibB502F777F423A42F00374F7A71BBC75Cs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibB0E4B9B50D51908C93F56CF493F066B4s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib8D259A7618D542E7B7A79542482410F0s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib8D259A7618D542E7B7A79542482410F0s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibC6D8680330BAC73AC5543A8A4F48226Fs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib8B119B812959D2907C9B7A02CAACC84Ds1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib8B119B812959D2907C9B7A02CAACC84Ds1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib2EA9613E82CEE394F6599C45A22A4F81s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib2EA9613E82CEE394F6599C45A22A4F81s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibE8B38CF4659AFA9F186A6D61A7A70287s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibE8B38CF4659AFA9F186A6D61A7A70287s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibE8B38CF4659AFA9F186A6D61A7A70287s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibC3E9D4FBB484C4DF7EEF676A3422F1B5s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibC3E9D4FBB484C4DF7EEF676A3422F1B5s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib1A5C185BD007865890DE221F53EEC93Ds1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib1A5C185BD007865890DE221F53EEC93Ds1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib0685CB69147D77452DD45131C533D912s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib0685CB69147D77452DD45131C533D912s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib4875145FF99834B0406C64DA63385A26s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib4875145FF99834B0406C64DA63385A26s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib66DBFE6CD6E9E40DCD562E1DD819C155s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib66DBFE6CD6E9E40DCD562E1DD819C155s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib26FF8EAEBA0B43A5748A7D6E27D6D597s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib26FF8EAEBA0B43A5748A7D6E27D6D597s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib7FEA47BD3CDC3E1DFE7C1F2FBE71641Fs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib7FEA47BD3CDC3E1DFE7C1F2FBE71641Fs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib4C95FE5AA3DD60AC707A5573D8514E16s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib4C95FE5AA3DD60AC707A5573D8514E16s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib4C95FE5AA3DD60AC707A5573D8514E16s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib61B6DD8B51D76052C4360F3FB35B44DBs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib61B6DD8B51D76052C4360F3FB35B44DBs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib61B6DD8B51D76052C4360F3FB35B44DBs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib9D290E63523AE617E60FA7696EF59776s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib9D290E63523AE617E60FA7696EF59776s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib9D290E63523AE617E60FA7696EF59776s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib87F4FDDD3E11FBFC6172D376A411D46Cs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib87F4FDDD3E11FBFC6172D376A411D46Cs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibDE0FC35F0A6686D6B5F3172FF2605067s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibDE0FC35F0A6686D6B5F3172FF2605067s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibC84B903504E0DA90E041C31A09E92BE6s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibC84B903504E0DA90E041C31A09E92BE6s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib9E354E62357A25428B4CA642021B23C0s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib9E354E62357A25428B4CA642021B23C0s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib9E354E62357A25428B4CA642021B23C0s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib211EA4D53B471F4D0025C3C470C840BDs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib211EA4D53B471F4D0025C3C470C840BDs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibEB241CB9FC563584A163FDA017F2C083s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibEB241CB9FC563584A163FDA017F2C083s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib6A11C608A93CCBA3B61F17DC1CCE4CFCs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib6A11C608A93CCBA3B61F17DC1CCE4CFCs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib4FAED87BBDE42DA7F2F8C639B10D5C4Cs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib4FAED87BBDE42DA7F2F8C639B10D5C4Cs1
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119125563.evpsych121
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119125563.evpsych121
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibEF68B5E90B02B4E25A3F627A7743F41Es1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibEF68B5E90B02B4E25A3F627A7743F41Es1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibB4D8DD7F9F61005BE986251BB5BD72B4s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibB4D8DD7F9F61005BE986251BB5BD72B4s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib0458B0AEAE4458849B2E0A5362CF7EC0s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib0458B0AEAE4458849B2E0A5362CF7EC0s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib94DC374C5205A86F4EA1F25A7DE7C787s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib94DC374C5205A86F4EA1F25A7DE7C787s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibE444F92F089B7454DA24D86AF821F6FFs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibE444F92F089B7454DA24D86AF821F6FFs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib124C00CE72049D8611EF7FB8E4BD6FEAs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib124C00CE72049D8611EF7FB8E4BD6FEAs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib8B32394083D9840E9EB6C3F7DA778349s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib8B32394083D9840E9EB6C3F7DA778349s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibD0CF04894810543E64EED55F3D0E175Es1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibD0CF04894810543E64EED55F3D0E175Es1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibE6857775DD6C16524E7263254BEBD8FEs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibE6857775DD6C16524E7263254BEBD8FEs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib989F35D997E1E8417510200FCF8B8B61s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib989F35D997E1E8417510200FCF8B8B61s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib3F33B6DC6595693A97A8467C00EF9934s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib3F33B6DC6595693A97A8467C00EF9934s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib3F33B6DC6595693A97A8467C00EF9934s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib3F33B6DC6595693A97A8467C00EF9934s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibA610175DD9E2B4E65059ED7B3DD8920Ds1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibA610175DD9E2B4E65059ED7B3DD8920Ds1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bibA610175DD9E2B4E65059ED7B3DD8920Ds1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib6AECAB0CEC66A54F0A8AA1D62232F77Cs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib0F8521CD6301044601DB8EE7D6E382D1s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib0F8521CD6301044601DB8EE7D6E382D1s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib8C2D97B8E11E31F70EAA70D6DD791ECAs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib8C2D97B8E11E31F70EAA70D6DD791ECAs1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib10EECCAA336561A4BA8345FDDF68ACD3s1
http://refhub.elsevier.com/S2405-8440(20)30670-8/bib10EECCAA336561A4BA8345FDDF68ACD3s1

	No evidence that middleborns feel less close to family and closer to friends than other birth orders
	1 Introduction
	2 Study 1
	2.1 Method
	2.1.1 Participants
	2.1.2 Procedure and measures
	2.1.3 Analyses

	2.2 Results

	3 Study 2
	3.1 Method
	3.1.1 Participants
	3.1.2 Procedures and measures
	3.1.3 Analyses

	3.2 Results

	4 Discussion
	Declarations
	Author contribution statement
	Funding statement
	Competing interest statement
	Additional information

	Acknowledgements
	References


