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Family influence in fertility: A longitudinal analysis of sibling
correlations in first birth risk and completed fertility among Swedish
men and women
Johan Dahlberg 1

Abstract
BACKGROUND
The intergenerational transmission of fertility has received much attention in
demography. This has been done by estimating the correlation between parents’ and
offsprings’ fertility. An alternative method that provides a more comprehensive account
of the role of family background - sibling correlations - has not been used before.
OBJECTIVE
I estimate the overall importance of family background on entry into parenthood and
completed fertility and whether it changed over time. Furthermore, I compare the
intergenerational correlation in completed fertility with corresponding sibling
correlations.
METHODS
Brother and sister correlations in first birth hazard and in final family size were
estimated using multi-level event-history and multi-level linear regression on Swedish
longitudinal register data.
RESULTS
The overall variation in fertility that can be explained by family of origin is
approximately 15%-25% for women and 10%-15% for men. The overall importance of
the family of origin has not changed over the approximately twenty birth cohorts that
were studied (1940-63 for women, 1940-58 for men). Parents’ completed fertility
accounts for only a small share of the total family background effect on completed
fertility.
CONCLUSIONS
This study contributes to the existing understanding of intergenerational transition of
fertility, both methodologically, by introducing a new and powerful method to study the
overall importance of family of origin, and substantially, by estimating the overall
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importance of family of origin and its development over time. A non-negligible
proportion of the variation in fertility can be attributed to family of origin and this effect
has remained stable over twenty birth cohorts.

1. Introduction
The influence of family background on outcomes in adulthood has long been of interest
in the social sciences. Fertility researchers have been particularly interested in the
association between parents and children’s fertility behaviors (e.g., Duncan et al. 1965;
Johnson and Stokes 1976; Zimmer and Fulton 1980; Thornton 1980; Anderton et al.
1987; Axinn et al. 1994; Murphy 1999; Murphy and Wang 2001; Murphy and Knudsen
2002). They have found a consistently positive, yet rather weak, correlation (typically
between 0.1 and 0.15) between parents’ and children’s completed family size in
developed countries (Murphy 1999) and have described how early childbearing is
transmitted across generations (e.g. Furstenberg et al. 1990; Horwitz et al. 1991; Kahn
and Anderson 1992; Manlove 1997; Barber 2001; Steenhof and Liefbroer 2008).
A limitation with these studies is that they consider only one aspect of family
background; namely, parents’ number of children or their age at parenthood. In this
study, I estimate the total effect of family background on completed fertility and age at
parenthood using sibling correlations (SC). This method of comparing siblings can be
regarded as an omnibus measure of family background effects as it captures the effects
of everything shared by the siblings including genes, parental influences, and
neighborhood effects. The stronger the sibling similarity, the more important these
shared factors (Mian, Shoukri, and Tracy 1991). As a more overarching measure of
family background effects than intergenerational correlations (IGC), they have become
popular in research on such outcomes as income and SES attainment (e.g., Solon 1999;
Björklund et al. 2002; Mazumder 2008; Erola, Härkönen, and Jäntti 2008; Björklund,
Jäntti, and Lindquist 2009), and school performance (e.g. Björklund, Lindahl, and Sund
2003; Mazumder 2008; Lindahl 2011).
This study provides the first application of the SC method to fertility analysis,
although comparable methods have been used to estimate the heritability of fertility
(Rodgers et al. 2001). Although not being the main focus, sister correlations for age at
marriage were also reported in two studies using historical Dutch data (van Poppel,
Monden, and Mandemakers 2008; van Bavel and Kok 2009).
The objectives are threefold. First, I present estimates of the strength of the total
family background effect on age at first parenthood and completed fertility for Swedish
men and women. I consider a wider range of age at parenthood than previous studies,
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which have focused on early childbearing. Second, I compare the completed fertility
estimates to intergenerational correlation (IGC) estimates of completed fertility to
determine how much of the family background effect is due to the parents’ number of
children. Third, I analyze whether the sibling correlations have changed over
approximately twenty successive cohorts. I use register data on over one million
Swedish women and their sisters, and over one million Swedish men and their brothers.
The data are analyzed using multilevel OLS and discrete-time event history models.
The sibling correlations are calculated from their error terms.

2. Data and methods
2.1 Data
Data were retrieved from the Swedish multigenerational registers, which contain
information on all Swedes born from 1932 onwards and who have been registered as
residents in Sweden at any time since 1961. These data contain information on vital
events with very high accuracy. The oldest cohort (1940 as well as their brothers/sisters
born in 1936 or later) was determined by the data. The baseline analyses include
biological siblings born up to four years earlier or later and the 1936 cohort is the first
one to contain sufficiently few cases of missing information on biological mothers
(through whom siblings were identified). Biological mothers were identified for 85 %
of the 1936 cohort, 90 % for the 1940, 95 % for the 1945, and 98 % for the 1950
cohorts, respectively.
The youngest cohorts were chosen to cover as many cohorts as possible, which
depended on gender and outcome (completed fertility or first birth hazard). Women’s
completed fertility was measured at age 45 and men’s completed fertility was measured
at age 50. Almost 99 % of all Swedes achieved their final family size by these ages. For
entry into parenthood, women were followed until age 40 and men until age 45. Less
than 1% of all first births occurred after this age. Brother correlations in completed
fertility were thus estimated for birth cohorts 1940-53 (whose brothers were born
between 1936 and 1957) and brother correlations in first birth hazard for birth cohorts
1940-58 (brothers born between 1936 and 1962). Sister correlations in completed
fertility were calculated for birth cohorts 1940-58 (sisters born between 1936 and 1962)
and in first birth hazard for birth cohorts 1940-63 (sisters born between 1936 and 1967).
Brother/sister correlations were calculated separately for each birth cohort. Each cohort
included all Swedish men/women born in that year and all their same-sex siblings born
up to four calendar years earlier or later than the index person. Individuals could
therefore occur multiple times in the analyses, both as an index person and as siblings to
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another index person. The birth cohorts refer to those of the index person. Thirty
percent of individuals had one same-sex sibling within the age limits. Another five
percent had two or more same-sex siblings within these age limits. Following most
previous sibling correlation studies with multilevel models, singletons were included in
the analysis (for a discussion, see Mazumder 2008). In total, the data contain 1,312,960
women from 937,174 families and 1,096,120 men from 687,017 families.

2.2 Method
I used multilevel OLS regressions to estimate sibling correlations in completed fertility
and multilevel discrete-time event history analysis to estimate sibling correlations in
first birth hazard. Alternative plausible methods for completed fertility —mainly count
regression— lack robust and well established procedures for estimating intra-class
correlations (sibling correlations) and were not applied (Rabe-Hesketh and Skrondal
2012).
The multilevel OLS model without covariates can be expressed as
𝑦𝑖𝑗 = 𝜇 + 𝑎𝑖 + 𝑏𝑖𝑗

(1)

𝜎𝑦2 = 𝜎𝑎2 + 𝜎𝑏2

(2)

where 𝑦𝑖𝑗 is number of children for sibling 𝑗 from family 𝑖 (at age 45 for women and 50
for men), 𝜇 is the population mean, 𝑎𝑖 is a family-specific factor shared by all siblings
from family 𝑖, and 𝑏𝑖𝑗 is an individual-specific factor unique to individual 𝑗 from family
𝑖. Assuming that 𝑎𝑖 and 𝑏𝑖𝑗 are independent and normally distributed, the variance of
𝑦𝑖𝑗 is the sum of variances of family and individual factors:
The proportion of total variance explained by shared family background is
𝜌=

𝜎𝑎2

𝜎𝑎2 +𝜎𝑏2

(3)

which is also the sibling correlation (SC) (Mian, Shoukri, and Tracy 1991; Solon et al.
1991; Solon 1999; Guo and Wang 2002). Since 𝜎𝑎2 and 𝜎𝑏2 cannot be negative, 𝜌 takes
on values between 0 and 1. Zero indicates that there is no influence from family of
origin —thus siblings are maximally dissimilar— and 1 indicates that all variation in
fertility can be attributed to family of origin and siblings are maximally similar (Field
2005).
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Multilevel discrete-time event history techniques were used to estimate sibling
correlations in first birth hazard. Event history analysis is a set of methods for modeling
the hazard of experiencing an event. It allows for right-censored cases (those not
experiencing the event), and results from these models refer at the same time to the
ultimate probability of an event as well as its timing (e.g., Hoem 1993). The estimated
sister and brother correlations thus indicate how much of the hazard of becoming a
parent is explained by shared family characteristics. The time variable was age and
individuals were followed from age 15 until parenthood or censoring due to death,
emigration, or aging out of the observation window (upper age 40 years for women, 45
for men). Following Hedeker’s and Gibbons’s (2006) recommendation to use the
complementary log-log link when applying multi-level event-history techniques to
discrete-time data, the model specification can be expressed as
cloglog[h(t)] = α(t)

(4)

cloglog�hj (t)� = α(t) + 𝑎𝑖(𝑡) + 𝑏𝑖𝑗(𝑡)

(5)

where α(t) = α1 𝑡1 + α2 𝑡2 + . . . + α30 𝑡30 and 𝑡1 , 𝑡2 , . . . , 𝑡30 are dummies for years 1, 2, . .
. 30. To estimate the sibling correlation, I introduced random effects which represents
the sibling-specific error term:

where 𝛼(𝑡) captures the population mean, 𝑎𝑖(𝑡) is the family-specific factor shared by
all siblings in family i, and 𝑏𝑖𝑗(𝑡) is an individual specific component which represents
the individual-level deviation from this family-specific factor. 𝑏𝑖𝑗(𝑡) has a Gumbel
𝜋2

distribution with a variance of (Collett 1991). The share of the variance in the hazard
6
of becoming a parent attributed to family of origin is estimated by;
𝜌=

𝜓

𝜓+π2 ⁄6

(6)

where 𝜓 is the variance between families and 𝜌 is the sibling correlation (SC) (Hedeker
and Gibbons 2006).
Additionally, I calculated the intergenerational correlation (IGC) in completed
fertility by calculating Pearson correlations (𝑟𝑥𝑦 );
𝑟𝑥𝑦 =

∑𝑛
�)
𝑖=1(𝑥𝑖 −𝑥̅ )(𝑦𝑖 −𝑦
(𝑛−1)𝑠𝑥 𝑠𝑦
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where 𝑥 is the index person’s same-sex parents’ final number of children and 𝑦 the
index person’s final number of children. Hence, men's completed fertility was
compared to their father’s completed fertility and the women's completed fertility was
compared with their mother’s. IGC in completed fertility was then compared to sister
and brother correlations in completed fertility. Solon et al. (1991) shows that the
relationship between the intergenerational correlation (IGC) and corresponding sibling
correlation is: proportion of sibling correlation (SC) explained by IGC = IGC2/SC.
There is no suitable corresponding intergenerational correlation measure to the
sister/brother correlations in first birth hazard since first birth hazard is at the same time
a measure both of the timing and ultimate probability to become a parent. The
intergenerational correlation in age at first birth is limited only to those who ever enter
parenthood. Therefore no corresponding IGC was estimated for the first birth hazard.

3. Results
3.1 Brother and sister correlation in fertility
Figures 1 and 2 show brother and sister correlations in completed fertility, first birth
hazard, and intergenerational correlation in completed fertility over the cohorts. The
brother correlation in first birth hazard (Figure 1, dashed line) varies between 0.10 and
0.15. Sister correlations in first birth hazard (Figure 2, dashed line) are consistently
above 0.20. There are no clear cohort patterns in either the brother or the sister
correlations.
The brother and sister correlations in completed fertility are stable over the
cohorts. However, they are consistently lower than the first birth hazard correlations.
Brother correlations in completed fertility (Figure 1, solid line) are around just 0.10 for
all studied cohorts. The sister correlation in completed fertility varies between 0.11 and
0.15. The estimated sister correlation for some birth cohorts differs significantly from
other birth cohorts but there is no systematic trend. The overall picture is that sister
correlations in completed fertility did not change.
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Figure 1:

Brother correlation in completed fertility and first birth hazard and
intergenerational correlation in completed fertility

Neither has there been change in the intergenerational correlation (IGC) in
completed fertility (Figure 1 and 2, dotted lines), which hovers around 0.06 for men and
0.10 for women. These are consistently below the corresponding brother/sister
correlations, demonstrating that there is more to the family of origin than the parents’
final number of children.
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Figure 2:

Sister correlation in completed fertility and first birth hazard and
intergenerational correlation in completed fertility

3.2 Sensitivity analyses
The results in Section 3.1 are partly based on some arbitrary choices and I conducted a
number of sensitivity analyses. The results presented above were not significantly
affected statistically by excluding singletons. When information on both biological
parents were used to identify sisters and brothers instead of just the biological mother,
the sister/brother correlations increased for all cohorts. However, this increase was
statistically significant only for a few birth cohorts. Sister and brother correlations
reported in section 3.1 did not change when completed fertility was measured at a
higher age. However, the results did change when the age range used to identify sisters
and brothers was extended from four to six years, in which case the correlations became
approximately 2.5 points lower. The correlations continued declining when the age
ranges were further widened. The further apart sisters and brothers are born, the more
dissimilar their childhood experiences are as well as the period effect they are exposed
to during adult years.
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4. Conclusions
This study showed that 10-15 % of the variation in the hazard of entering fatherhood
and 20-25 % of the hazard of entering motherhood in Sweden can be explained by
factors shared by the siblings. Furthermore, approximately 10 % of completed fertility
among men and just under 15 % of the completed fertility among women is explained
by the same factors. These are lower than corresponding estimates of the importance of
family background in income attainment in Sweden (Björklund, Jäntti, and Lindquist
2009). The findings also demonstrate that the importance of family background has
remained stable over twenty birth cohorts (starting from 1940). This can be considered
to be somewhat surprising given that the brother correlations in income attainment have
declined significantly across the same cohorts (Björklund, Jäntti, and Lindquist 2009).
Being a summary measure of the importance of family background, these sibling
correlations do not point to any specific shared characteristics which affect siblings’
fertility and hence are responsible for the remarkable stability in the sibling
correlations. Candidates include socioeconomic family resources, cultural influences,
and neighborhood and cohort effects. However, the findings did show that the parents’
completed fertility plays only a very minor role in affecting the offspring’s completed
fertility: only between 2.5% and 5% of brother correlations and between 6% and 10%
of sister correlations can be explained by mother’s/father’s number of children. The
same result was obtained when mother’s/father’s final family size was included in the
multilevel model as a fixed effect. The similarity in siblings’ fertility behaviors thus
stems mainly from other sources. Another explanation could be that siblings’ fertility
are influenced by one another (Murphy and Knudsen 2009). However, the increased
propensity to become a parent immediately after a sibling makes the same transition is
only strong for first births (Lyngstad and Prskawetz 2010). Thus, sibling effects may
play a part in explaining the stable sibling correlation in first birth propensity but might
be less important in the understanding of the equally stable sibling correlation in
completed fertility.
That women are more affected than men by their family of origin is in line with
previous research (Booth and Edwards 1989; Amato and Keith 1991; Amato 1996).
One possibility as to why women are more affected by family of origin is that parents’
influences over their children decline as the child grows older. Since women, on
average, enter parenthood earlier than men, they are also more responsive to family
background influences when entering parenthood (Rossi and Rossi 1990). Another
explanation refers to women’s role as kinkeepers and thus their stronger susceptibility
to parental influence.
That the impact of family of origin decreases with increasing age may also explain
why family of origin is less important for explaining variation in completed fertility
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than the propensity and timing of becoming a parent. The final number of children in a
family is generally decided at a later stage in life than the entry into parenthood.
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