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Abstract

The neglected middleborn hypothesis predicts that middleborn children should have a
worse relationship quality with their parents compared to firstborn and lastborn chil-
dren. However, prior studies investigating this question have produced mixed results.
In this study, the neglected middleborn hypothesis was tested using a large-scale, pop-
ulation-based sample of younger adults from Germany. Relationship quality was meas-
ured by contact frequency, emotional closeness, intimacy and amount of conflict
participants reported towards their mothers and their fathers. It was found that mid-
dleborns reported less intimacy towards their mothers than lastborns. However, in all
other cases, middleborns did not differ from firstborns or lastborns in their relationship
quality with their mothers and fathers. Thus, the study did not find convincing support
for the neglected middleborn effect.
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Introduction
For over a century, scientists and lay people have been interested in the impact of birth
order on personality and intelligence (Damian & Roberts, 2015a; 2015b). In addition,
during recent decades there has been an ongoing debate on whether birth order shapes
social behaviour among family members (Pollet & Hoben, 2011). In this study, we in-
vestigate whether birth order is associated with relationship quality between parents
and adult children, as posited by several scholars (e.g. Salmon, 1999; Sulloway, 1996).
More specifically, we test the neglected middleborn hypothesis, which predicts that
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middleborns report worse relationship quality with parents than do firstborns or last-
borns (Pollet & Nettle, 2009).

Why can middleborns be predicted to have a lower level of relationship quality with
their parents compared to other birth orders? One answer may lie in the fact that only
firstborns have spent time in the family without the presence of other siblings, and in
early childhood, they have benefited from the absence of sibling rivalry related to sib-
ling competition over parental resources and attention (Salmon & Hehman, 2014). In
addition, only lastborns have grown up in families without the risk that parental invest-
ment will be diluted as a result of the presence of younger siblings (ibid.). Thus, first-
borns and lastborns occupy advantageous positions compared to middleborns, which
can be predicted to lead to parental favouritism. Prior studies have, however, produced
mixed results (see Pollet & Hoben, 2011 for a review).

A set of studies using non-representative samples of university students has found
that middleborns receive less parental investment, rate their parents as less supportive
and are less close to their parents compared to firstborns and lastborns (e.g. Salmon &
Daly, 1998; Salmon, 2003; Rohde et al., 2003). However, some other small-scale studies
have not found evidence for the neglected middleborn hypothesis. For instance, Hard-
man and colleagues (2007) used data on school-aged children and younger adults to
test the neglected middleborn hypothesis. The main purpose of their investigation was
to replicate the findings of the prior study by Salmon and Daly (1998), however, they
did not find support for the birth order effects in either study generation. The mixed
findings could be related to small sample size and the fact that these studies were able
to take into account only limited amount of background variables.

Pollet and Nettle (2009) tested the hypothesis with a large-scale, nationally repre-
sentative Dutch sample. Relationship quality was assessed via a single question by ask-
ing from the respondents how they describe their relation with mothers and fathers,
respectively. The relationship quality measure had three categories: not great or rea-
sonable good, good and very good. As the neglected middleborn effect could be related
to the sibship size, they limited their investigation to individuals who had only two sib-
lings because the likelihood of being coded as firstborn, middleborn or lastborn is not
equal across families with larger sibship size. Limiting investigations to participants
with only two siblings efficiently controlled for any effects related to sibship size. Using
this strategy, Pollet and Nettle (ibid.) were unable to detect differences between first-
borns, middleborns and laterborns in their relationship quality with parents. The aim
of the present study is to replicate the prior study by Pollet and Nettle (ibid.). To this
end, we used a large-scale and population-based sample of younger adults from Ger-
many.
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Material and methods
The neglected middleborn hypothesis was investigated using data from the German
Family Panel (Pairfam), which provides information on three birth cohorts that were
born in 1971–1973, 1981–1983 and 1991–1993 (see Brud̈erl et al., 2016; Huinink et
al., 2011 for the full data description). The fifth-round data collected in 2012–2013,
when the respondents were between 18 and 42 years old (M = 29.5, SD = 8.37), was
used because it contained a sibling module. As the neglected middleborn effect could
be related to sibship size, the present study followed Pollet and Nettle’s (2009) example
and included only individuals who had exactly two siblings in order to control for any
effects associated with sibship size. Moreover, only biological siblings were included
in the analyses, and twins were excluded. Finally, only one sibling in family participated
in the study. This selection process resulted in a total of 1,060 respondents in the study
sample concerning respondent relationship with the mother, and 922 respondents in the
sample concerning respondent relationship with the father.

The dependent variables measured relationship quality between parents and adult chil-
dren using four measures: contact frequency, emotional closeness, intimacy, and amount
of conflict. All of these questions were asked in relation to the respondents’ mothers and
fathers, respectively. Contact frequency was measured by asking the participants how
often they had had contact with their mothers/fathers, taking into account different types
of contact, namely visits, telephone calls, letters, and so forth (on a scale from 0 = never
to 6 = daily). Emotional closeness was measured by asking how close the respondents
felt to their mothers/fathers (on a scale from 0 = not at all close to 4 = very close). Intimacy
was assessed with two questions: how often the respondents told their mothers/fathers
what they were thinking, and how often they shared secrets or private feelings with moth-
ers/fathers (Cronbach’s alpha for mothers 0.81, and 0.78 for fathers). Conflict occurrence
was also assessed with two measures: how often the respondents and their parents were
annoyed with each other and how often the respondents and their parents disagreed or
quarrelled (Cronbach’s alpha for mothers 0.80, and 0.82 for fathers). The values for inti-
macy and conflict ranged from 0 = never to 4 = always.

The main independent variable measured birth order. Respondents were asked to
report their own year of birth as well as those of their siblings. Based on these reports,
it was calculated whether respondents were firstborns, middleborns or lastborns. In the
analyses, middleborns were used as the reference category. In all models, several factors
potentially shaping relationship quality between siblings were controlled for: respon-
dent’s sex, age, ethnic background, years of education, sex composition of siblings,
parental age, and parental cohabitation status (Table 1).
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Table 1. Descriptive statistics

Mother Father
%/mean SD %/mean SD

Birth order
Middleborns 31.7 31.3
Firstborns 32.7 33.7
Lastborns 35.6 34.9

Respondent's sex
Male 46.9 46.8
Female 53.1 53.3

Respondent age 29.5 8.37 28.6 8.18
Respondent ethnic background

German native 80.2 80.5
Other 19.8 19.5

Respondent years of education 12.6 3.41 12.6 3.52
Sex composition of siblings

Brothers only 28.3 28.3
Sisters only 25.5 25.3
Brother and sister 46.2 46.2

Respondent lives with mother/father
No 67.8 66.4
Yes 32.2 33.6

Maternal/paternal age 56.9 8.98 58.9 9.15
Maternal/paternal cohabition status

Respondent's father/mother 77.8 88.9
No partner 13.8 4.6
Other partner 8.4 6.5

Linear regression analysis was used to study associations between birth order and par-
ents-adult child relationship quality. Although the dependent variables were not always
normally distributed, logit models were not used due to their limitations (see Mood,
2010 for discussion). That said, we ran sensitivity analyses using logistic regression
models with dichotomous variables (contact frequency: 0 = other, 1 = at least weekly;
emotional closeness: 0 = other, 1 = close or very close; intimacy: 0 = other, 1 = often
or always; conflict: 0 = other, 1 = often or always). These sensitivity analyses provided
results similar to the main analyses (Appendix Table 1). Thus, one can consider the re-
sults quite robust.

Results

In seven regression models out of eight, no differences between middleborns and other
birth orders were detected (Tables 2 and 3). Middleborns reported less intimacy towards
mothers compared to lastborns (Table 2). Similar effects were detected also in unadjusted
models (Appendix Table 2). In sum, these results suggest a lack of systematic birth order
effects in the case of relationship quality between adult children and parents.
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Table 2. Birth order and relationship quality with mother

Contact Emotional Intimacy Conflict
frequency closeness

95% CI 95% CI 95% CI 95% CI

β lower upper β lower upper β lower upper β lower upper

Birth order
Middleborns ref ref ref ref
Firstborns 0.02 -0.12 0.16 -0.03 -0.17 0.10 0.07 -0.06 0.21 0.07 -0.04 0.19
Lastborns 0.10 -0.05 0.24 0.04 -0.10 0.18 0.24** 0.10 0.38 -0.02 -0.14 0.10

Respondent’s sex
Male ref ref ref ref
Female 0.29*** 0.18 0.40 0.20*** 0.10 0.31 0.52*** 0.42 0.63 0.24*** 0.15 0.33

Respondent age -0.004 -0.02 0.01 -0.01 -0.03 0.002 -0.01 -0.03 0.001 -0.02** -0.03 -0.01
Respondent ethnic
background

German native ref ref ref ref
Other 0.03 -0.10 0.17 0.19** 0.07 0.32 0.11 -0.02 0.24 -0.005 -0.12 0.11

Respondent years
of education -0.03***-0.05 -0.02 -0.005 -0.02 0.01 0.002 -0.02 0.02 0.002 -0.01 0.02
Sex composition 
of siblings

Brothers only ref ref ref ref
Sisters only 0.08 -0.07 0.23 -0.08 -0.21 0.06 -0.12 -0.26 0.02 -0.03 -0.15 0.09
Brother and sister 0.02 -0.11 0.15 -0.04 -0.16 0.08 -0.15* -0.28 -0.03 0.05 -0.06 0.15

Respondent lives 
with mother

No ref ref ref ref
Yes 0.99*** 0.84 1.16 0.17* 0.01 0.32 -0.07 -0.22 0.09 0.30*** 0.17 0.44

Maternal age -0.02 -0.01 0.02 0.003 -0.01 0.02 -0.01 -0.02 0.003 0.01 -0.002 0.02
Maternal 
cohabition status

Respondent’s ref ref ref ref
father
No partner 0.13 -0.03 0.29 0.09 -0.06 0.25 0.03 -0.12 0.19 0.06 -0.07 0.19
Other partner -0.24** -0.43 -0.04 -0.19* -0.38 -0.01 -0.04 -0.23 0.15 0.14 -0.02 0.31

Adjusted R2 0.29 0.06 0.13 0.10

* p < .05,   ** p < .01., ***p < .001.
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Table 3. Birth order and relationship quality with father

Contact Emotional Intimacy Conflict
frequency closeness

95% CI 95% CI 95% CI 95% CI

β lower upper β lower upper β lower upper β lower upper

Birth order
Middleborns ref ref ref ref
Firstborns 0.0005 -0.16 0.16 -0.08 -0.24 0.07 0.01 -0.12 0.14 0.02 -0.10 0.14
Lastborns -0.04 -0.21 0.13 -0.05 -0.21 0.11 0.07 -0.07 0.21 -0.07 -0.20 0.05

Respondent's sex
Male ref ref ref ref
Female 0.14* 0.01 0.27 -0.02 -0.14 0.10 0.16** 0.06 0.27 0.11** 0.01 0.20

Respondent age -0.01 -0.03 0.005 -0.003 -0.02 0.01 -0.01 -0.02 0.004 -0.02**-0.03 -0.003
Respondent 
ethnic background

German native ref ref ref ref
Other -0.19* -0.35 -0.02 -0.01 -0.17 0.14 -0.04 -0.18 0.09 -0.05 -0.17 0.07

Respondent years 
of education -0.04***-0.06 -0.02 -0.002 -0.02 0.02 0.02 -0.0003 0.03 -0.02** -0.03 -0.003
Sex composition 
of siblings

Brothers only ref ref ref ref
Sisters only 0.09 -0.09 0.26 0.03 -0.13 0.19 -0.01 -0.15 0.13 -0.08 -0.21 0.04
Brother and sister -0.04 -0.19 0.11 -0.07 -0.21 0.08 -0.13* -0.25 -0.004 0.03 -0.08 0.14

Respondent lives 
with father

No ref ref ref ref
Yes 1.13*** 0.95 1.31 0.02 -0.15 0.19 -0.06 -0.21 0.09 0.24** 0.10 0.37

Paternal age 0.01 -0.01 0.02 -0.004 -0.02 0.01 -0.002 -0.01 0.01 0.01* -0.002 0.02
Paternal  
cohabition status

Respondent’s 
mother ref ref ref ref
No partner -0.63***-0.94 -0.32 -0.29 -0.58 0.001 -0.003 -0.25 0.25 0.18 -0.05 0.41
Other partner -1.10***-1.36 -0.83 -0.62***-0.87 -0.38 -0.42***-0.64 -0.21 0.08 -0.11 0.28

Adjusted R2 0.36 0.04 0.04 0.08

* p < .05, ** p < .01., *** p < .001.
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Several factors were associated with the relationship quality between adult children
and mothers (Table 2). Females reported more contact, emotional closeness, and inti-
macy as well as more conflict than did males. As the respondent’s age increased, con-
flict decreased. Increased years of education were associated with decreased contact
with the mother. Respondents who had brothers and sisters reported less intimacy to-
wards mothers compared to respondents who had brothers only, irrespective of respon-
dent gender. Respondents who co-resided with their mothers reported more contact,
emotional closeness and conflict with them. Finally, when mothers had a new partner
(i.e. not the respondent’s father), participants reported less contact and emotional close-
ness compared to those whose mothers were together with respondent’s father.

Table 3 reports factors associated with relationship quality between adult children
and fathers. Females reported more contact, intimacy and conflict with fathers than did
males. Both increased age and increased years of education correlated with a decreased
amount of conflict and increased years of education also with decreased amount of con-
tact. Respondents with brothers and sisters reported less intimacy towards their father
compared to respondents with brothers only. Respondents who co-resided with their
fathers reported more contact and conflict with them. When fathers cohabited with the
respondent’s mother, there was more contact, emotional closeness and intimacy than
when respondent’s mother lived with a new partner. Moreover, respondents with fathers
with no partner reported less contact towards their fathers compared to respondents
with fathers who still were together with respondent’s mother.

Discussion

The present study tested the neglected middleborn hypothesis, which predicts that mid-
dleborn children have a worse relationship quality with their parents compared to first-
born and lastborn children. Relationship quality between parents and adult children
was indicated by contact frequency, emotional closeness, intimacy, and amount of con-
flict. In line with the neglected middleborn hypothesis we found that middleborns re-
ported less intimacy towards mothers than lastborns. This could be explained by that
the firstborns and lastborns have an advantageous position compared to middleborns.
Firstborns have lived in the family without the presence of other siblings and may have
benefited from the absence of sibling competition. On the other hand, lastborns may
have benefited from the fact that they have had no risk that parental investment will
channelled towards younger siblings. That said, however, in all other cases, no support
was found for the predictions that middleborns differ from firstborns or lastborns in
their relationship quality with mothers and fathers. Thus, the present study did not find
convincing support for the neglected middleborn hypothesis. This is in line with a pre-
vious study that used a large-scale sample from the Netherlands (Pollet & Nettle, 2009),
but in contrast to some previous studies using small-scale, non-representative samples
(e.g. Salmon, 2003).
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Compared to many existing investigations, the current study has several strengths.
Most previous studies investigating the association between birth order and parental
favouritism have used small-scale samples of university students (but see Pollet & Net-
tle, 2009). Here, a large-scale, population-based sample of younger adults from Ger-
many was used, meaning that the results can be considered more reliable. In previous
studies, relationship quality between parents and adult children has rarely been meas-
ured with several different variables; we used four different variables. Moreover, the
analyses were limited to individuals with only two siblings, which efficiently controlled
for any potential effects related to sibship size (Pollet & Nettle, 2009). Lastly, several
factors potentially shaping sibling relationship quality were taken into account, making
the results more robust.

The present study also has its limitations. Including only participants with two sib-
lings tends to decrease the statistical power. However, reduced sample size may not be
an issue here because we still have quite large sample. Here we have investigated the
relationship quality with the data of adult children but future studies should investigate
the neglected middleborn hypothesis from the parents’ perspective in order to discover
whether parents report favouring children based on birth order. Finally, longitudinal
studies investigating associations between birth order and parental favouritism during
the life course and potential changes related to it are needed. Because prior studies con-
sidering university students have found support for the neglected middleborn effect but
studies using adult samples have not, it could be that the effect is present only during
very specific life stage.

There has long been a debate over the impacts of birth order on individual charac-
teristics and social behaviour (Damian & Roberts, 2015a; 2015b). This research exam-
ined how adult children perceive their relationship with their parents, but found no
convincing support for the neglected middleborn hypothesis. Hence, in line with several
prior studies, we can conclude that the birth order effects tend to be either weak or neg-
ligible.
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