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Does the kin orientation of a British woman’s social network
influence her entry into motherhood?
Paul Mathews1
Rebecca Sear2

Abstract
BACKGROUND
The influence of family and friends on an individual‘s fertility has long been an
important topic within demography. Researchers who focus on social network effects
and evolutionary demography have shown a renewed interest in this issue in recent
years. However, only a few studies have been conducted in contemporary low-fertility,
resource-rich settings.
OBJECTIVE
This study investigates whether a British woman‘s entry into motherhood (i.e., her first
birth) is influenced by the kin orientation of her close social network. Specifically, we
test the prediction derived from evolutionary theory that individuals with a kin-oriented
network will have higher fertility than those with fewer relatives in their close social
networks. We consider two potential proximate mechanisms by which kin may
influence fertility. First, relatives could provide practical resources, such as childcare,
which reduce the costs of reproduction, thereby increasing fertility. Second, family
members might communicate relatively pro-natal messages that could help to
―persuade‖ childless women to become mothers.
METHODS
We use data from the British Household Panel Study (1992 to 2003), and base the
degree of kin orientation on the number of relatives a woman includes when identifying
her three closest non-household associates. We conduct a discrete-time event history
analysis to measure the risk of first birth, controlling for household composition and
socio-economic background.
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RESULTS
We find that when a woman has more kin in her close social network, her risk of having
a first birth increases at all ages. This suggests that relatives may influence fertility
behaviour in this contemporary resource-rich population. Both of our proposed
proximate mechanisms may be important in driving this effect.

1. Introduction
Interest in the relationship between relatives and reproduction has waxed and waned.
From the end of World War II until the 1970s, researchers devoted substantial attention
to this area of study, focusing particularly on the question of whether couples living
within extended families had higher fertility than those living in nuclear households
(Davis and Blake 1956; Young and Wilmott 1957). The interest in this topic then
seemed to decline, partly due to methodological and conceptual problems (Burch and
Gendell 1970). However, two recent developments in demographic research have led to
a renewed focus on this relationship. First, seminal work in the 1980s on models of
cultural diffusion established the importance of social networks for fertility behaviour
(Boyd and Richerson 1985; Cleland and Wilson 1987). Second, increasing interactions
between evolutionary biology and demography have led to greater interest in the effects
of kin on reproduction. Evolutionary biology‘s theory of inclusive fitness posits that
genetic relatives have more reproductive interests in common than non-relatives
(Hamilton 1964). Evolutionary demographers are therefore specifically interested in
kin, since they are the social network members who should, theoretically, have the most
influence on reproductive behaviour.
The number of empirical studies that have tested inclusive fitness predictions on
human demographic patterns is small, but is growing rapidly. This research has largely
been conducted on high-fertility populations. In this study, we use a dataset from a lowfertility population, the UK, to test whether the risk of first birth at all ages is influenced
by kin orientation. As a secondary aim, we examine the potential pathways through
which kin could influence reproductive behaviour, by investigating whether the
frequency of contact with kin, or the geographical proximity of these relatives, matters
more.
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2. Literature review
2.1 Social networks and fertility
In recent years, a substantial amount of research has been done on the effects of social
network characteristics on various reproductive attitudes and behaviours (Montgomery
and Casterline 1993; Kohler 1997; Montgomery and Chung 1999; Kohler, Behrman,
and Watkins 2000; Kohler, Behrman, and Watkins 2001; Behrman, Kohler, and
Watkins 2002; Bernardi 2003; Madhavan, Adams, and Simon 2003; Rindfuss et al.
2004; Helleringer and Kohler 2005; Sandberg 2005; Kuziemko 2006; Musalia 2006;
Avogo and Agadjanian 2008; Borgerhoff Mulder 2009; Keim, Klarner, and Bernardi
2009; Mace and Colleran 2009; Hensvik and Nilsson 2010). Relatively few of these
studies on social networks have focused on actualised fertility outcomes, with the
exception of Madhavan et al (2003), Kuziemko (2006), and Hensvik and Nilsson
(2010). Instead, researchers have mainly concentrated on the diffusion of contraceptive
knowledge and social norms concerning reproduction. These studies have tended to
compare the relative effects of information spreading (social learning) and the social
acceptability of behaviours (social influence) (see Montgomery and Casterline 1996).
This type of research requires the measurement and analysis of a social network‘s
density: i.e., an examination of how closely other individuals (alters) are tied to one
another. High-density networks will facilitate social influence, while low-density
networks are conducive to the spread of information. Less attention has been paid to the
composition of the network, with only a few studies looking at the question of whether
alters are genetically related to the measured individual (although there are exceptions:
e.g., Madhavan, Adams, and Simon 2003; Bernardi 2003; Musalia 2005; Kuziemko
2006; Keim, Klarner, and Bernardi 2009; Mace and Colleran 2009; Borgerhoff Mulder
2009).
These studies have also tended to concentrate on high-fertility populations among
whom substantial changes in fertility regulation are taking place, and have therefore
mainly focused on the question of whether a decline in fertility spreads through social
networks. Meanwhile, the question of whether fertility behaviour in other contexts is
also influenced by social networks and kin interactions has rarely been tested. We have
found only two quantitative studies of low-fertility populations that investigated
whether fertility behaviours are affected by social networks, and those studies looked at
quite different types of network (co-workers in Sweden (Hensvik and Nilsson 2010)
and siblings in the US (Kuziemko 2006)). Qualitative studies of low-fertility
populations have indicated that kin interactions may influence fertility preferences (see
Bernardi (2003) for Italy and Keim, Klarner, and Bernardi (2009) for Germany).
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2.2 What effect does the kin composition of a social network have on fertility, and
why?
Natural selection favours genes that act to increase their frequency in subsequent
generations. By definition, relatives share one another‘s genes. Evolutionary theory
therefore predicts that relatives will be interested in increasing one another‘s
reproductive success, provided the costs of increasing that relative‘s reproductive
success do not outweigh the benefits obtained (weighted by the coefficient of
relatedness, or the probability that any gene will be shared between the two relatives
(Hamilton 1964)). This ―inclusive fitness‖ includes the successful reproduction of both
the individual and of his or her relatives in the measurement of total Darwinian fitness.
Hamilton‘s inclusive fitness theory is vital for explaining the reproductive behaviour of
many species, such as social insects, and has recently been used as a framework for
interpreting variation in human fertility at both the micro and the macro levels. It has
been argued, for example, that the demographic transition from high to low fertility
may have been partly caused by a decline in kin influence (Turke 1989; Newson, et al.
2005). These authors speculated that during the process of ―modernisation‖ kin
networks fragment (see Ruggles (1994) for a debate on the extent of this process). A
weakening of kin networks reduces the opportunities for kin to encourage the
reproduction of their relatives, and may also increase the costs of reproduction for
parents, as kin are less able to help raise children.
Such an approach has also been applied successfully to individual-level analysis of
fertility variance. Evolutionary anthropologists have demonstrated in a number of highfertility populations an association between the presence of certain kin and fertility (see
reviews by Mace and Sear (2005) and Sear and Coall (2011)). Such studies have tended
to use small-scale anthropological datasets, and have often measured kin influence
simply as the presence (or absence) of a particular relative (mother, father,
grandmother, etc.) in the community. Nevertheless, this literature suggests that
incorporating measures of kin influence may be a fruitful line of enquiry when
investigating fertility behaviour.
It should be noted, however, that it is not always in a relative‘s interests to be
blindly pro-natal. Simply increasing the total number of children born to an individual
is unlikely to increase genetic representation in future generations. Starting too early or
having too many closely spaced children may result in maternal depletion and suboptimal investment in each child. It is therefore expected that relatives will act to delay
childbearing in environments in which a delay allows the individual to acquire
resources that substantially enhance the fitness outcomes of children born later. We
conducted a systematic review of kin influence on fertility, and found precisely this
effect in the four relevant UK studies. As in most other developed societies, a parental
presence in the household decreased the likelihood of teenage pregnancy or early first
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births (Sear and Mathews 2009; the UK studies were Kiernan 1992; Russell 1994;
Kiernan and Hobcraft 1997; Manlove 1997). Context matters: relatives should only
encourage childbearing if the conditions are right for any child produced to become a
―successful‖ adult (success is measured here in terms of fitness rather than socioeconomic status; i.e., whether the child is successful at surviving, mating, reproducing,
and supporting children of her own). Despite this caveat, we predict that kin should on
aggregate encourage reproduction. Thus, the presence of kin should increase the risk
that an individual will have at least one child during adulthood.

2.3 Proximate mechanisms through which kin may influence fertility
Inclusive fitness theory explains why relatives in general have an interest in improving
each other‘s reproductive success, but it does not explain how this is done. Research on
these proximate mechanisms is less well developed, but two possible pathways of
influence have been suggested.
First, relatives can assist reproduction through the provision of resources and
practical assistance (Turke 1989). In resource-scarce environments, providing economic
resources or assistance could improve the health and fecundity of a relative, and thus
may directly affect fertility. While such direct effects on fecundity are unlikely to be
seen in resource-rich environments, the provision of economic resources in this context
might encourage childbearing by lowering the costs, or the perceived costs, of having
children. The main reproductive resource relatives provide is, according to Turke,
childrearing assistance. Childcare considerations are very relevant in contemporary
Western societies. Childcare can be extremely costly if purchased directly, or indirectly
through reduced (normally female) employment and career opportunities. If ―free‖
childcare is available from a relative, this will lower the barriers to childbearing.
Empirical research for the UK has shown that relatives regularly provide childcare, with
some studies showing that help with childcare has increased in recent years due to
greater female employment (Gray 2005). Many working mothers also believe childcare
provided by their relatives is ―better‖ than care provided by nurseries and child minders
(Wheelock and Jones 2002). Hank and Kreyenfeld (2003) found for Germany that
having parents in the same town increased the likelihood that individuals would have a
first child; a result they attributed to the potential availability of childcare. Parental
availability was shown to have had a similar effect in Italy (Del Boca 2002). In a study
conducted in Norway, however, researchers found that an adult woman was less likely
to have had a first child if her mother lived in the same municipality, although no
partnership controls were applied (Rindfuss et al. 2007). In addition, Kuziemko (2006)
found that individuals in the US had a greater probability of having a child when a sister
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has had a child. As the effect was stronger if the siblings lived in close geographic
proximity, Kuziemko attributed the observed effect to cost savings in shared childcare.
The second mechanism by which kin could influence fertility is through
communicating information to their relatives that encourages reproduction (Newson et
al. 2005). We will refer to this as ―kin priming.‖ Such priming could range from direct
attempts at persuasion to more subtle influences on conversational topics and outcomes.
Over time, these pro-natal messages by kin could lead kin-oriented social networks to
develop norms that are more pro-natal. There have been few empirical investigations of
such kin-priming effects. A notable exception used experimental manipulation of roleplaying scenarios to demonstrate that individuals gave more pro-natal advice to a
hypothetical relative than to a hypothetical non-relative, but only in conditions
favourable to reproduction (Newson et al. 2007).
Newson et al. argued that non-kin do not ―spitefully encourage each other to
behave in ways that detract from reproductive success‖ (2005: 370). However, as
evolution is marked by competitive selection, it is possible that humans have evolved
communication mechanisms to discourage the reproduction of their non-kin
competitors. Alternatively, it may simply be the case that networks lacking kin also lack
pro-natal messages. Regardless of the reason why, the aggregate pro-natal messages of
kin suggested in Newson‘s theory were pro-natal only in contrast to the aggregate
messages of non-kin.
The parties involved will not necessarily be consciously aware of this kin-priming
influence. Numerous social psychological studies have shown that individual actors are
often not consciously aware of the stimulus for their behaviour or attitudes (Nisbett and
Wilson 1977; Zajonc 2000). Qualitative research in low-fertility settings (Rotkirch
2007; Bernardi, Mynarska, and Rossier 2010) has also shown that some individuals
suddenly change from explicitly not wanting children to desiring them, and are then
unable to articulate the reason for this change.
Our data do not allow us to provide clear answers to the question of whether
resources or priming from kin cause the observed effect. However, in an attempt to
explore these potential pathways of influence, we investigated whether the geographic
proximity of kin or the frequency of contact with kin affected the risk of having a first
birth. If geographic distance has a greater effect, then the main pathway may be
potential childcare, as childcare can only be provided by those who have physical
access to the child. Kin priming, on the other hand, simply requires communication
with kin, so more frequent contact with relatives may increase the capacity for priming.
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2.4 Potential confounding factors
Socio-economic status (SES) could confound the relationship between the risk of first
birth and kin-oriented social networks, if it were correlated with both fertility and
association with kin. There is considerable evidence to suggest that SES affects fertility.
Most research on contemporary British women has shown that higher SES is associated
with delayed childbearing, increased childlessness, and reduced lifetime fertility (EkertJaffe et al. 2002; Rendall and Smallwood 2003; Berrington 2004; Ratcliffe and Smith
2006; Kneale and Joshi 2008; Nettle and Pollet 2008; Portanti and Whitworth 2009;
Rendall et al. 2009), but also see (Kiernan 1989). Patterns of kin association may also
differ between social classes, as greater education and employment opportunities
increase social and geographic mobility. Higher socio-economic groups may be less
kin-oriented. Recent empirical research in the UK has shown a negative association
between SES and contact with kin, although the magnitude of this effect is often quite
weak (Owen et al. 2004; Pahl and Pevalin 2005; Grundy and Murphy 2006; Nolan and
Scott 2006; Murphy 2008). Moreover, these studies found that, across all socioeconomic strata, kin regularly form an important part of an individual‘s social network.
Nonetheless, in order to avoid any potential confounding, we controlled for SES in
our models. We also attempted to control for several other potentially confounding
factors, such as household composition, sibship size, religious and ethnic background,
and geographical mobility. Like SES, these factors could be associated with both
fertility and social network structure, and could thus confound any observed
relationship. Household composition and sibship size partly determine the availability
of kin for selection into a non-household social network. Household composition will
be related to life course position. As noted previously, individuals who live with their
parents are normally at lower risk of early childbearing. Similarly, sibship size and
fertility may be related if there is any intergenerational transmission of fertility (Murphy
1999; Murphy and Wang 2001). In the UK, ethnic and religious groups often display
quite different fertility and family formation patterns (Berthoud 2000; Coleman and
Dubuc 2010), and these groups may also have different family and household structures
(Connolly and Raha 2006). Residential mobility has been shown to influence fertility
(Grundy 1986; Kulu and Milewski 2007), and, as was noted above, geographic
proximity also affects family contact (Grundy and Murphy 2006).
Finally, we included a measure of the frequency of contact with all social network
members (not just kin) in order to determine whether it was an individual‘s general
level of social attachment, rather than interactions with kin, that might have caused any
observed correlation between social network variables and the risk of first birth.
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3. Data and methods
For our analysis we used the on-going British Household Panel Study3 (BHPS). The
panel started with 5,500 households in 1991, and had expanded to around 10,000
households by 2007. Information is collected in annual waves on each individual in the
household. Our analysis is restricted to childless women who were at risk of having a
first birth, defined as those who were aged 16 to 40 at the time of the interview. We
used discrete-time event history analysis to analyse the risk of first birth, which allowed
us to include censored cases and time-varying covariates (Allison 1984; BoxSteffensmeier and Jones 2004). Strictly speaking, we were analysing the timing of the
first birth. However, as ―perpetual postponement‖ is considered a key factor for the
high levels of female childlessness in contemporary Europe (Berrington 2004), we
assumed that if relatives influence the timing of a woman‘s first birth, they will also
affect the chances that she will perpetually postpone having a child, and thus end up
childless.
We confirmed the key assumptions of this method. The likelihood of the event is
equal throughout the duration of each spell, and that the effects of the explanatory
variables are equal across all spells, i.e., proportional hazards. Each spell in this case
consists of a two-year period because our explanatory variable of interest, social
network information, was collected in alternate years only, starting in 1992. We used
only the first six occasions when this social network information was collected (we will
refer to these collections as ―waves‖) to allow sufficient time after the interview for the
birth to occur. The ―event‖ of interest was defined as a first birth to the respondent
between nine and 27 months after the interview at that wave. We lagged the event in
this way to exclude the possibility that women were pregnant when they were
interviewed. We also ran the same models with a slightly different window of six to 24
months for the first birth, but this had little impact on the results (not shown 4). Because
social networks are labile over time, we did not want to extrapolate social network
information before or after the collection of the data. Thus, women were considered at
risk of having a first child only during the measurement period (1992-2003), and only
first births which occurred during the measurement period or up to 27 months after the
last wave were included. The birth history information was obtained from the
consolidated family history file, as produced by Pronzato (2007). The age of the
respondent at the time of the interview was included as a quadratic function. Each
3

Full question wording, methodology and other documentation available at http://www.iser.essex.ac.uk/
survey/bhps. We were unable to find an satisfactory weighting so after consultation with staff at the BHPS we
have used unweighted data with controls for sample extensions. We included all information available from
the main sample and sample extentions. However as we were unable to fully control for other sampling biases
in our panel, such as attrition, our results should not be interpreted as being fully nationally representative.
4
All results not presented are available on request from the authors.
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model included categorical variables for the wave of data collection, although these
were found to be consistently non-significant, and are thus not reported.

3.1 Kin orientation and social networks
Our goal was to determine whether women with closer kin ties were at greater risk of
having a first child than those with looser kin ties. We considered individuals with
greater kin orientation to be those with a higher proportion of kin in their close social
network. The BHPS collects data on a respondent‘s close social network, consisting of
the three individuals they would choose as their “closest friends.” The BHPS includes
the caveat that these friends “should not include people who live with you but they can
include relatives.” We will refer to the three closest individuals as the respondent‘s
―friendship group.‖ Respondents were asked whether each member of their friendship
group was a relative, and our key measure of kin orientation was the number of
relatives in the friendship group. Respondents only rarely answered that all three
members were relatives, so the variable was capped at two and treated as a linear scale
with units zero, one, and two. It should be noted that this description of relatives is
subjective, not genetic, so non-genetic relatives, such as adopted children, step-siblings
or step-parents, could also be included. Descriptive statistics for all of the variables
included in the analysis are presented in Tables 1 and 2.

Table 1:

Percentage of spells in which the respondent had the following
number of individuals in her friendship group (% by row)

Number of
relatives in friendship group
friendship group members contacted “most days”
relatives in friendship group contacted “most days”

http://www.demographic-research.org

0
2535
(60.6%)
1067
(25.5%)
3447
(82.4%)

1
1241
(29.7%)
1394
(33.3%)
603
(14.4%)

2 or 3
406
(9.7%)
1721
(41.2%)
132
(3.2%)
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Table 2:

Descriptive statistics of other explanatory and control variables

Descriptive statistics of other categorical variables

Number of
spells

Percentage of Percentage of which
spells
are followed
st
by a 1 birth

Distance and frequency of contact to relatives in the friendship group
No relatives in the friendship group

1647

39.4

5.0

Respondent had a relative in the friendship group who lived
over 50 miles away5

373

10.9

9.1

Respondent had a relative in the friendship group who lived
within 50 miles and was not contacted “most days”5

526

15.3

11.4

Respondent had a relative within 50 miles and this relative was
contacted “most days”5

497

14.5

14.5

Only respondent

567

13.56

2.8

Partner

1403

33.6

16.2

Mother

1770

42.3

3.5

Father

1424

34.1

3.0

One or more sisters

678

16.2

2.4

One or more brothers

821

19.6

3.3

One or more non-relatives

537

12.8

2.6

One or more other relatives

119

2.9

7.6

0

315

7.5

7.3

1

1509

36.1

8.0

2

954

22.8

9.1

3

366

8.8

8.7

4

177

4.2

7.3

5

80

1.9

7.5

74

1.8

12.1

707

16.9

2.4

Household contains

Number of siblings (used as a continuous variable in model)

6 or more
Missing

5

Not measured in wave F.
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Table 2:

(Continued)

Descriptive statistics of other categorical variables

Number of
spells

Percentage of Percentage of which
spells
are followed by a
st
1 birth

Ever a member of a religious organisation

578

13.8

8.5

Non-white ethnicity

168

4.0

4.8

Internal migration from last wave

245

5.9

5.7

Internal migration missing

204

4.9

4.4

Respondent lives in England

3765

90.0

7.2

Respondent lives in Scotland

260

6.2

9.6

Respondent lives in Wales

157

3.8

6.4

Cambridge Occupation Score of respondent’s father: unavailable

1622

38.8

5.2

Cambridge Occupation Score of respondent’s mother: unavailable

2185

52.3

6.9

Descriptive statistics of continuous variables

Mean

Standard
Deviation

Age at time of interview (years)

24.6

6.2

Cambridge Occupation Score of respondent’s father6

21.4

22.9

Cambridge Occupation Score of respondent’s mother

17.9

22.4

Number of individuals in the household (capped at 6)

2.8

1.3

We assessed the frequency of interaction with friendship group members using
answers to the question ―How often do you see or get in touch with your friend either by
visiting, writing or by telephone?” For each individual, we calculated the number of
friendship group members who were contacted ―most days‖ (set as a scale from zero to
three) as a general measure of social attachment. A separate variable was constructed
for the number of relatives who were contacted ―most days,‖ again capped at two, and
used as an explanatory variable in some models; while the general measure of social
attachment (number of friends contacted most days) was included in others (see
Results) as a control variable to assess the possibility that it was the sociability of the
respondents, rather than their kin orientation, which influenced the risk of birth.

6

The higher the Cambridge Occupation Score, the higher the ―status‖ of the occupation.
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The models were also run using dichotomised versions of the explanatory
variables: i.e., variables that took into account whether the respondent had any relatives
in the friendship group. We also checked the ―frequency of contact‖ variables set at
different thresholds. These operationalisations provided results similar to those of the
scale versions (results not shown).
To determine whether the geographic proximity of relatives was important, we
used answers to the question ―About how many miles away does your friend live?‖ It
would be harder for a relative to regularly provide practical support, such as childcare,
if he or she lived over 50 miles away (the greatest distance among the response
options). To assess the combined effects of frequency of contact and geographical
proximity, we constructed three dummy variables for whether the friendship group
contained the following: i) a relative living over 50 miles away, ii) a relative living
closer than 50 miles but not contacted ―most days,‖ and iii) a relative living close by
and contacted ―most days‖ (respondents seldom reported being in frequent contact with
a relative who lived over 50 miles away).
Finally, we analysed the effect of having a specific relative (a mother, a sister, etc.)
within the friendship group. We did this by running separate models in which the sole
explanatory variable was whether or not the specific relative had been named within the
respondent‘s friendship group. All of the specific relatives were found to have had a
non-significant effect (not shown). Unfortunately, this question and the geographic
proximity question were not asked in wave F of the BHPS (1996), which substantially
reduced our sample size for these models.

3.2 Control variables
Table 2 also includes descriptive statistics for our control variables. We controlled for
the composition of the respondent‘s household at the time she reported her friendship
group by including variables which specified whether a particular relative (i.e., partner,
father, mother, one or more sisters, one or more brothers, one or more other relatives, or
one or more other non-relatives) also lived in the household. In addition, we checked
several alternative constructions of these variables (such as splitting siblings into
younger and older categories), but these did not substantially change the results and
thus are not reported. The total number of individuals in the household was included as
a scale variable capped at six.

324
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We attempted to control for the number of non-household relatives. Unfortunately,
information on the family outside the household was directly collected only at the very
end of our study period, and there was a substantial amount of missing data. We were
not able to control for parental mortality. We did include a variable for the number of
siblings outside the household, but a large number of spells (16%) were also missing a
measure of sibship size.
We controlled for SES by including variables for the occupation of the
respondent‘s mother and father when the respondent was 14 years old. We used the
Cambridge Scale (CAMSIS7) for the measurement of parental occupation. The
Cambridge Scale is a continuous ranking of occupation groups, and is seen as a more
modern and refined indicator of SES than the UK‘s Registrar-General classifications
(Prandy 1999). Parental occupation is likely to give a more accurate impression of SES
than the individual‘s own occupation or income, given that some respondents in our
sample were still in education. Parental occupation also avoids the risk of endogeneity
between individual SES and fertility: for example, women planning to have children in
the near future may lower their investment in education or career progression. We did,
however, check individual-level time-varying SES covariates for education, income,
and occupation, and these control variables generated results similar to those produced
using parental SES controls (results not shown). It should be noted that parental
occupation was unavailable for a substantial number of respondents.
The BHPS is relatively ethnically homogenous, so we controlled for ethnicity
using a simple dichotomous variable that indicated non-white ethnicity. Religiosity was
defined as whether the respondent had ever reported being a member of a religious
organisation. Internal migration was operationalised as whether a respondent had
moved from a different region (broadly similar to the Government Office regions8) in
the wave prior to the measurement of the friendship group.

7
8

For details of its construction see http://www.camsis.stir.ac.uk/review.html.
See http://www.statistics.gov.uk/geography/gor.asp for details of the UK statistical regions.
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3.3 Other considerations
Three different methods were used to control for missing data. First, for cases in which
a substantial amount of data was missing, separate categorical dummy variables were
included to compensate for the missing values (see Table 4). For example, for sibship
size we imputed zero for missing values on the main variable; i.e., we assumed the
respondent did not having any siblings, and then also included a separate dummy
variable for these cases. For cases in which the number of missing observations was
small, the missing values were imputed as the reference category. These are the results
we present here. A complete case analysis and an imputation by chained equations
(Schafer 1995) were also conducted. We also checked for attrition leading to nonreported births by running the models again, removing all spells in which the
respondent‘s last interview (and therefore last opportunity to report a birth) was within
27 months of the measurement of the friendship group. All of these methods produced
results similar to those presented, and are not shown.
Interactions were run between all of the control and friendship group variables. As
these interactions proved to be non-significant or to have extremely large and noncredible coefficients (due to small cell sizes), they were not included in the final
models. We confirmed the assumption of proportional hazards by considering
interactions between all of the explanatory and control variables and age, and by
analysing separately those older and younger than age 26. There was no evidence that
the effects of kin orientation varied by age. All of the analyses were conducted using
Stata.

4. Results
The final dataset consisted of 1,590 female respondents who contributed a total of 4,182
spells. There were 307 (7.3%) occasions in which the spell was followed by a first birth.
Table 3 shows the bivariate association between the number of relatives in the
friendship group and the first birth, which suggests that women with more kin in their
friendship group were more likely to have had a first birth during the observation period
than those with fewer close relatives (chi-square value = 61.7, p<0.001). Tables 4 and 5
show the multivariate models. We present nine models to show the effects of our main
explanatory variables with and without the addition of various controls.
The regression parameters are presented in their exponentiated form. These
relative risks represent the change in the risk of having a first child at any age relative to
the variable‘s reference category. Categories where the exponentiated value is greater
than one indicate an increase in the risk of first birth and values of less than one indicate
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a decreased risk of first birth, compared to the reference category. Model 1 included just
the number of relatives in the friendship group, age, age squared, and the wave of data
collection. This model showed that the women who had more relatives in their
friendship group had a higher risk of having a first child at all ages. This effect was
statistically significant at the 1% level. Unsurprisingly, the age terms indicate that the
risk of first birth increased and then decreased with age.
Model 2 used the number of friendship group members contacted ―most days,‖
rather than any measure of kin orientation, to determine whether a general measure of
social attachment might be influencing fertility. Unlike the composition of the
friendship group, this measure of general social attachment had a very modest and nonsignificant influence on the risk of first birth. Model 3 included both of the above
variables as well as controls for household composition and social cleavages. The kin
orientation effect decreased in magnitude, although it remained significant at the 5%
level. The frequency of contact with the friendship group remained non-significant.
Model 4 showed that even when our main explanatory variable was limited to the
number of frequently contacted relatives in the friendship group, kin orientation was
still significantly and positively related to the risk of first birth. Model 5 showed the
same effect, controlling for household composition, ethnicity, religion, and migration.
Unsurprisingly, of the control variables included in Models 3 and 5, living with a
partner increased the risk of having a first child the most. The effect of having a mother
in the household had a marginally significant association with an increased risk of first
birth in some models, although this variable was no longer significant when controlling
for sibship size. This variable should also be interpreted with caution, as relatively few
women had a child while still living with their mother, and such cases may reflect
uncaptured aspects of SES. Living with ―other relatives‖ increased the risk of a first
birth. This category was very heterogeneous—consisting of grandparents, uncles, aunts,
half siblings, etc.—but there were too few cases to allow for a meaningful analysis of
these relatives separately.
Models 6 and 7 included the parental socio-economic controls in the models.
Including these controls had little impact on the kin orientation variables, which
remained significant at the 5% level. Increasing paternal occupational status
significantly decreased the risk of first birth, while maternal occupational status did not
have a significant effect. Rather surprisingly, we found that if the paternal occupation
was missing there was a significantly lower risk of having a first birth. It is difficult to
interpret this effect, and we suspect that it may simply result from associations between
missingness, sample attrition, and the non-recording of births.
Finally, our results did not appear to be confounded with sibship size. In Models 8
and 9, sibship size was included in the models as a linear variable capped at six. The
effects of our explanatory variables remained similar. The main effect of sibship size
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was not associated with risk of birth, but a dummy variable indicating missing sibship
size was significantly associated with a lower risk of birth. We believe this may also be
related to sample attrition.
Our secondary aim was to consider whether relatives‘ geographic proximity or
frequency of contact had a greater effect on the risk of first birth. Model 10 showed the
effect of having relatives in the friendship group at various combinations of geographic
distance and contact frequency, with all of the control variables used in Model 9 also
included. The results showed that the effect on the risk of first birth was statistically
significant only in cases in which the respondent had a relative in the friendship group
who lived within 50 miles, and this relative was seen frequently. It should be noted that
this model did not include data from wave F (1996), and thus had a substantially
smaller number of spells (n=3,462). We also ran all of our preceding models with this
subsample, and confirmed that there were no systematic differences between it and our
main sample.

Table 3:

Crosstab between the number of family members in the friendship
group and whether the event ends in a birth (% by column)

Reporting no relatives in
friendship group

Spells with no birth 9-27
months afterwards
2408
(62.1%)

Spell with a first birth 9-27
months afterwards
127
(41.4%)

Reporting one relative in
friendship group

1120
(28.9%)

121
(39.4%)

Reporting two or three relatives
in friendship group

347
(9.0%)

59
(19.2%)
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Table 4:

Relative risk of a first birth from multivariate discrete-time event
history analysis models, with the number of family members in the
friendship group as the main explanatory variable
Model 1

Model 3

Model 6

Model 8

1.21**

1.21**

1.21**

1.06

1.04

1.03

Partner

6.27***

6.07***

5.88***

Mother

1.73*

1.78*

1.69

Father

0.66

0.61

0.64

One or more sisters

0.64

0.64

0.61

One or more brothers

1.02

1.01

0.98

One or more non-relatives

0.56

0.56

0.61

One or more other relatives

Number of relatives in friendship group

Model 2

1.58***

Number of friendship group contacted “most days”

0.99

Household contains (ref: Lives alone)

2.99***

3.08***

2.95**

Household size (capped at 6)

1.02

1.00

0.99

Ever a member of a religious organisation
(ref: never a member)

1.10

1.18

1.13

Non-white ethnicity (ref: white ethnicity)

0.96

0.96

0.94

Internal migration from last wave (ref: no migration)

0.88

0.88

0.83

Internal migration missing

0.53*

0.58

0.78

Respondent lives in Scotland (ref: England)

1.29

1.29

1.37

Respondent lives in Wales (ref: England)

0.81

0.83

0.85

Cambridge Occupation Score of respondent’s father

0.99**

0.99*

Cambridge Occupation Score of respondent’s mother

1.00

1.00

Cambridge Occupation Score of respondent’s father:
missing

0.54***

0.62**

Cambridge Occupation Score of respondent’s mother:
missing

1.26

1.23

Number of siblings (capped at 6)

1.07

Number of siblings missing
(ref: sibling information is available)

0.31***

Age

1.86***

2.01***

1.33***

1.29**

1.33**

Age2

0.99***

0.99***

0.99***

0.99***

0.99**

Note: Controlling for wave of collection (non-significant in all models)***p <0.01; **p <0.05; *p <0.1.
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Table 5:

Relative risk of first birth from multivariate discrete-time event
history analysis models with the frequency of contact with relatives
included as the explanatory variable

Number of relatives contacted “most days” in friendship group

Model 4

Model 5

Model 7

Model 9

1.62***

1.30**

1.28**

1.26**

A relative in the friendship group who lived over 50 miles away

Model 109

1.24

A relative in the friendship group within 50 miles
Not contacted “most days”

1.14

Contacted “most days”

1.48**

Household contains (ref: lives alone)
Partner

6.30***

6.14***

6.00***

6.81***

Mother

1.69

1.75*

1.67

1.74

Father

0.67

0.61

0.66

0.84

One or more sisters

0.64

0.64

0.62

0.72

One or more brothers

1.02

1.01

0.99

0.97

One or more non-relatives

0.57

0.56

0.60

0.69

One or more other relatives

3.03***

3.11***

2.99***

3.39***

Household size (capped at 6)

1.02

1.00

0.99

0.84

Ever a member of a religious organisation (ref: never a member)

1.10

1.17

1.13

1.13

Non-white ethnicity (ref: white ethnicity)

0.95

0.94

0.93

0.69

Internal migration from last wave (ref: no migration)

0.87

0.87

0.83

0.72

Internal migration missing

0.52*

0.57

0.78

0.70

Respondent lives in Scotland (ref: England)

1.25

1.26

1.35

1.74**

Respondent lives in Wales (ref: England)

0.80

0.81

0.84

0.92

Cambridge Occupation Score of respondent’s father

0.99**

0.99*

0.99

Cambridge Occupation Score of respondent’s mother

1.00

1.00

1.00

Cambridge Occupation Score of respondent’s father: missing

0.55***

0.62**

0.69

Cambridge Occupation Score of respondent’s mother: missing

1.27

1.24

1.18

Number of siblings (capped at 6)

1.07

1.10*

Number of siblings missing (ref: sibling information is available)

0.32***

0.32***

Age
Age

2

1.91***

1.32**

1.28**

1.32**

1.22

0.99***

0.99***

0.99**

0.99***

0.99**

Note: Controlling for wave of collection (non-significant in all models)***p <0.01; **p <0.05; *p <0.1.

9

Wave F was excluded from analysis in this model.
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5. Discussion
Our results showed that the more relatives a woman reported within her circle of three
closest friends, the greater the risk that she would have a first child. A similar
association was observed between the risk of first birth and the number of relatives in
the group of the three closest friends who are regularly contacted. However, there did
not seem to be any association between the risk of first birth and a woman's overall
level of social attachment, as measured by the frequency of contact she had with her
friends in general.
Our initial models showed a strong relationship between first birth risk and social
network composition, controlling for age only. While the effect size decreased in
subsequent models, largely due to the inclusion of household composition variables, the
association between kin orientation and fertility remained statistically significant, even
after controlling for numerous factors. It is noteworthy that social network composition
variables were significant predictors of first birth whilst factors such as ethnicity and
religiosity were not significant predictors.
Our research has value for demographers interested in the influence of social
networks on fertility. While we were not able to look in detail at the fertility of the
friendship group members, which would have been necessary if we had been studying
the question of whether the observed effect was due to respondents conforming to
childbearing patterns within their networks (i.e., the degree of social influence), we
believe this study highlights the importance of explicitly considering the relatedness of
a social network. Friends and family were shown to have different effects.
Our data did not allow us to reach any firm conclusions about the proximate
mechanisms through which kin influence fertility, but we attempted to investigate this
issue by constructing a set of variables which combined geographic proximity and
frequency of contact with kin. After comparing frequently and infrequently contacted
relatives who lived within 50 miles of the respondent, we found that only the frequently
contacted relatives significantly increased the risk of first birth. This implies that
communication between kin is necessary for kin to influence fertility, and perhaps
suggests that, rather than the effect simply being due to the prospect of receiving
childcare or other resources from a relative, kin priming plays an important role. Note
that even relatives who were contacted ‗infrequently‘ were still considered by the
respondent to be amongst her three closest friends.
However, attempting to distinguish between resources and information provided
by kin prior to the first birth may create a slightly artificial dichotomy. Frequently
contacted relatives could be seen as more likely to provide practical support, such as
childcare. Other kin assistance, such as post-natal emotional support, advice, or
financial help, does not require geographic proximity. It is also quite possible, and is

http://www.demographic-research.org

331

Mathews & Sear: Kin orientation and entry into motherhood

indeed probable, that the resources provided by kin could be an important factor in the
progression to later births, when childcare has become a practical reality. Finally, as
―cooperative breeding‖ was probably an essential feature of the human evolutionary
trajectory (Hrdy 2009), communications with kin could have a deeper psychological
impact on a woman‘s assessment of her reproductive resources, over and above any
conscious calculation of childcare costs. Having children is a life-changing and
potentially risky decision. Some women may require assurances from others before
starting childbearing. In addition to her partner, a woman‘s relatives are likely to form a
critical component in her resource network. This may well make their assurances
particularly influential.
We were surprised that no significant effects were found for any of the specific
relatives included in the friendship group, given that previous research by evolutionary
anthropologists has had success in identifying the influence of specific relatives (see
reviews by Mace and Sear (2005) and Sear and Coall (2011)). Our study differs from
this previous work, however, in that we tested for the influence of specific relatives who
resided outside of the household, thereby excluding the influence of those living within
the household. It is still possible that the influence of relatives will differ based on
differences in life course position and degrees of relatedness, and that the failure to
reach statistical significance could be due to an insufficient number of observations for
each type of relative.
Ideally, kin orientation variables should be obtained from a continuously recorded
measure of all contacts over the entirety of an individual‘s social network, combined
with additional measures of the influence and strength of the contact and precise
measures of genetic relatedness. However, such data are not readily available, and
certainly not at the nationally representative level. The friendship group used in this
study constitutes a social network operationalised at a very close ego-centric level.
Defined as just the three closest non-household individuals, it is not directly comparable
to other conceptualisations of close social networks, such as the ―support clique‖
(Dunbar and Spoors 1995) or the ―personal community‖ (Pahl 2005). It would not
necessarily be appropriate to assume that the kin orientation of this stratum of the
network would be reflected outwards, although Dunbar and Spoors (1995) have argued
that this is likely to be the case.
Our study has other limitations. It was not possible to properly control for the size
of the pool of relatives outside of the household who were available for selection into
the friendship group, although we attempted to do so in part by controlling for sibship
size. And while we attempted to control for missingness as fully as possible, it remains
a concern that the control variables for missing sibship size and paternal occupation
were significantly associated with a reduced risk of a recorded first birth. The

332

http://www.demographic-research.org

Demographic Research: Volume 28, Article 11

measurement of ―relatives‖ was also limited, as it may have included social relatives
such as step-siblings.
Finally, our association between social network composition and fertility remained
robust to the inclusion of numerous variables that seek to control for SES and the other
social cleavages, but it is possible there were unobserved confounding variables, such
as personality, that may have influenced both fertility and social network construction.
In addition, reverse causation may be an issue if a woman became closer to her
relatives, especially to her parents, in preparation for the onset of childbearing. While
this is possible, the substantial time lag (up to 18 months between the measurement of
the family group and conception) would indicate a level of forward planning not
generally seen in the qualitative descriptions of fertility decision-making (Rotkirch
2007; Bernardi, Mynarska, and Rossier 2010). Moreover, both personality differences
and reverse causation would remain consistent with the central theme of this paper:
family is important for childbearing and childrearing.
Kinship is one of the fundamental cornerstones of human society, and has been
throughout our evolutionary history. Even in a complex contemporary society, its
influence is felt in one of the most important questions an individual faces in his or her
adult life: whether and when to become a parent.
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