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Abstract

As mental health issues reported by young adults have increased while fertility has decreased,
the potential interconnectedness of these two outcomes is an emerging topic of interest among
demographers. However, there is little evidence on early mental health markers, and potential
moderators are often ignored. We examine the association between childhood behavioural
externalising and internalising symptoms, as indicators of early life mental health, and fertility
outcomes. We interrogate the ways in which these associations are moderated by sex, birth
cohort, and family background (measured as the father’s social class). We use harmonised cohort
data from the 1958 National Child Development Study and the 1970 British Cohort Study. Our
sex-stratified regression models show that externalising symptoms are associated with having a
slightly higher number of children for both men and women, but also that this association is not
uniform. There is no association among individuals from more advantaged family backgrounds,
among whom these symptoms are less common. Internalising symptoms, which include mental
health symptoms like anxiety, are linked to a substantially lower likelihood of having any
children for males and an even lower likelihood of having children for people from more
advantaged parental backgrounds, among whom these symptoms are less prevalent. Taken
together, these findings suggest that there is a nuanced relationship between childhood mental
health and fertility that is embedded in social structures.



Introduction

Declining fertility has become one of the most puzzling demographic developments across high-
income countries (e.g., Hellstrand et al. 2021)). Considerable research effort has been devoted to
identifying the individual, social, and structural factors that shape whether and when people
become parents. However, this research has mainly emphasised socioeconomic conditions,
labour market uncertainty, and shifting gender norms (Hellstrand, Nisén, and Myrskyla 2024;
Jalovaara et al. 2019; Peters et al. 2025). Despite playing a central role in life course trajectories,

early life psychological functioning has received far less attention in research on fertility.

While fertility has declined, reports of mental health problems have increased, particularly
among adolescents and young adults (Armitage et al. 2023; Gyllenberg et al. 2018; Krokstad et
al. 2022; McElroy et al. 2023). Existing research shows consistent associations of mental health
measures with higher childlessness and lower fertility, but this research has been largely based
on diagnosed mental health disorders (Golovina, Elovainio, and Hakulinen 2023; Kailaheimo-
Lonnqvist et al. 20244a; Liu, Chen, and Lewis 2011; Vigod et al. 2014). This has led to interest in
the question of whether psychological wellbeing is linked to fertility behaviour beyond clinically
defined disorders. However, evidence addressing this question remains limited, as we

demonstrate below.

To date, we are aware of two previous studies that have examined how childhood or adolescent
internalising and externalising symptoms are related to fertility outcomes (Evensen and Lyngstad
2020; Jokela 2014). While these studies are robust in their design (both are prospective cohort
studies), they focus on average associations, while leaving open questions about heterogeneity

across family background, cohort, and sex.

In this study, we extend this literature by examining childhood internalising and externalising
symptoms as early dimensional indicators of psychological functioning and assessing how they
are associated with fertility outcomes in adulthood. We use prospective cohort survey data from
two nationally representative British birth cohort studies (NCDS 1958; BCS 1970) to follow
individuals from childhood into mid-adulthood and examine three outcomes: the likelihood of

becoming a parent, the total number of children born, and the progression to higher parities after



the first birth. We draw on a life course perspective to examine whether associations between
early psychological functioning and fertility vary by family background (measured as the father’s
social class), birth cohort, and sex. This study shifts attention away from mental health disorders

and towards early dimensional indicators of psychological functioning measured in childhood.

Background

Fertility has declined across virtually all high-income countries, yet the drivers of this decline
remain incompletely understood. Demographic research has traditionally emphasised structural
and economic explanations, such as educational expansion, labour market uncertainty, and
shifting gender norms. Alongside these factors, mental health has been shown to be associated
with fertility behaviour across the life course. Individuals with mental health disorders are more
likely to remain childless (e.g., Kailaheimo-Lonngvist et al. 2024; Liu et al. 2023). Becoming a
parent requires sustained wellbeing, the ability to plan, and the ability to navigate competing
demands across adulthood, all of which are interlinked with mental health.

From a life course perspective, fertility outcomes emerge from experiences, constraints, and
resources that cannot be observed at a single cross-section, but instead accumulate across
childhood and adulthood (Elder 1998; Mayer 2009). Early life characteristics may be linked to
fertility not through a single pathway, but indirectly through their association with an
individual’s later socioeconomic positioning, health, and overall capacity to realise their
childbearing intentions, such as becoming a parent and having additional children, over the life
course (c.f., (Kuh et al. 2003; Thompson et al. 2023). Early psychological functioning is relevant
because it may shape educational attainment, labour market attachment, and overall wellbeing.
These capacities accumulate over time and are closely linked to fertility behaviour (Elder,
Johnson, and Crosnoe 2003; Heckman 2006).

Most existing research on mental health and fertility has focused on mental health problems
measured through clinical diagnoses or the use of psychotropic medication in adolescence or
adulthood. These studies generally find that individuals with mental health disorders are more
likely to remain childless or to have fewer children, but also that these associations vary by
disorder type, sex, and institutional context (e.g., (Golovina et al. 2023; Kailaheimo-Ldnngvist et



al. 2024, 2025; Liu et al. 2023; Vigod et al. 2014). However, less is known about whether earlier
and more general dimensional indicators of psychological functioning, such as internalising and
externalising symptoms measured in childhood, are associated with fertility outcomes later in
life.

Examining childhood internalising and externalising symptoms provides an early and broader
perspective on mental health in the early life course. These symptoms can be measured in early
childhood, unlike mental health diagnoses, which become more common with age. They may
serve as early markers of psychological functioning across the life course, regardless of whether
symptoms later develop into diagnosable mental health disorders. Externalising and internalising
symptoms differ in the direction of their expression. Externalising behaviour is directed outwards
towards others and is characterised by conflicts with social norms and authority figures, and
aggressive, disruptive, and delinquent behaviours (Sourander and Helsteld 2005). In contrast,
internalising behaviour is directed inwards towards the self and includes symptoms such as
anxiety, depression, withdrawal, and somatic complaints. These dimensions are gendered:
females generally exhibit higher levels of internalising symptoms, whereas males are more likely
to display externalising behaviour (Bongers et al. 2004; Liu, Chen, et al. 2011).

We are aware of only two studies examining the links between internalising and externalising
symptoms and fertility. Jokela (2014), using the British 1958 National Child Development
Study, found that childhood externalising symptoms were associated with higher fertility among
both men and women, whereas internalising symptoms were linked to lower fertility among men.
A Norwegian study by Evensen and Lyngstad (2020) reported that among men, adolescent
externalising symptoms were associated with earlier fertility, while internalising symptoms were
associated with lower fertility; whereas among women, fertility outcomes were largely unrelated
to either symptom dimension. Taken together, these studies suggest that internalising and
externalising symptoms are associated with fertility outcomes. Based on this evidence, we expect
to observe the following general associations between early psychological functioning and
fertility outcomes:



H1: Higher levels of internalising symptoms are associated with a lower likelihood of
becoming a parent.
H2: Higher levels of externalising symptoms are associated with higher fertility

outcomes.

A substantial literature has documented that childhood internalising and externalising symptoms
are associated with a range of adult socioeconomic outcomes, including educational attainment,
employment, work disability, and income (Caspi 1996; Goodman, Joyce, and Smith 2011;
Hofstra, Van Der Ende, and Verhulst 2002; Reef et al. 2010; Sourander and Helstela 2005;
Thompson et al. 2023; Vergunst et al. 2023). These outcomes are themselves closely linked to
fertility behaviour (Jalovaara et al. 2019), which in turn suggests that early psychological
functioning is associated with fertility through long-term processes of cumulative advantage and
disadvantage.

Life course theory emphasises that the consequences of early life characteristics depend on the
social contexts in which individuals develop and these characteristics emerge. Family
background is particularly important in this relationship, as it shapes access to material
resources, support, and institutional responses to early psychological difficulties. Previous
research has shown that internalising symptoms are more prevalent among children from
socioeconomically disadvantaged family backgrounds than among those from more advantaged
family backgrounds (Amone-P’Olak et al. 2009; Highlander and Jones 2022; Korous et al. 2018;
Reiss 2013). Family background may moderate the association between childhood psychological
symptoms and later fertility outcomes. We can speculate that individuals from advantaged family
backgrounds may be better positioned to mitigate the long-term consequences of early
psychological symptoms, for example, through having access to mental health care, educational
support, and other resources that buffer against cumulative disadvantage. In contrast, among
individuals from lower socioeconomic backgrounds, early psychological symptoms may be more
likely to persist and to accumulate into constraints affecting their later fertility behaviour. Thus,
we expect that:



H3: The associations between internalising and externalising symptoms and fertility
outcomes are stronger among individuals from disadvantaged family backgrounds.

Life course processes are embedded within broader institutional contexts. The implications of
early psychological functioning may vary across birth cohorts. Norms and expectations
surrounding family formation have changed over time. Earlier cohorts experienced stronger
social expectations to have children, which may have reduced the extent to which individual
psychological characteristics translated into differences in fertility outcomes. In more recent
cohorts, fertility behaviour has become increasingly contingent on individual wellbeing,
perceived life stability, and personal resources (c.f., (Jalovaara, Andersson, and Miettinen 2022;
Peters et al. 2025). Under such conditions, early psychological functioning may play a stronger
role in whether and when individuals become parents and how many children they have. In line

with this perspective, we expect that:

H4: The associations between internalising and externalising symptoms and fertility

outcomes are more pronounced in younger than in older birth cohorts.

Finally, empirical evidence suggests that associations between early psychological symptoms
and fertility may differ by sex. Prior studies have found that internalising symptoms are
associated with lower fertility primarily among men, while women’s fertility outcomes appear to
be less consistently related to internalising symptoms. Similarly, externalising symptoms have
been linked to higher fertility and earlier childbearing mainly among men (Evensen and
Lyngstad 2020; Jokela 2014). Accordingly, we expect that:

H5: The associations between internalising and externalising symptoms and fertility
outcomes differ between men and women, with stronger associations being expected

among men.

Taken together, the existing research suggests that early psychological functioning is linked to
fertility outcomes, but the evidence confirming this assumption remains scarce. In particular,

little is known about whether childhood internalising and externalising symptoms are associated



with fertility outcomes, and whether such associations vary systematically across social and
historical contexts and by sex. This study contributes to the literature by examining how
internalising and externalising symptoms in childhood are associated with multiple fertility

outcomes in adulthood across family background, birth cohort, and sex.

Methods

Data

To explore these hypotheses, we use data from the 1958 National Child Development Study
(NCDS) and the 1970 British Cohort Study (BCS70), both of which have followed the life
courses of cohorts born in a single week. These two studies are among the longest-running
cohort studies available not only in the UK, but also internationally. These cohort datasets are
ideal for our purposes because they include detailed childhood data and adulthood fertility

outcomes, which are rarely simultaneously available.

The NCDS cohort initially included 17,415 children who were part of the Perinatal Mortality
Study; were born in England, Scotland, or Wales during one week in 1958; and were identified
from maternal and medical records (Power and Elliott 2006). The study was not planned as a
cohort study, but follow-up surveys were subsequently conducted at ages seven, 11, 16, 23, 33,
42, 46, 50, and 62. In each of these sweeps, data were collected from parents, teachers, test
scores, medical examinations, censuses, and/or the cohort members themselves and their
household members. The data collections included paper surveys, interviews, and computer-
assisted interviews. Extensive respondent tracking secured low attrition. In this study, we restrict

our analysis to people with non-missing response in the third survey at age 11 (N=15,337).

Similar to the NCDS, the BCS70 cohort included 17,196 children who were born in the UK
during a single week in 1970 and initially participated in the British Birth Survey (Elliott and
Shepherd 2006; Sullivan et al. 2023). The participants, except those born in Northern Ireland,
were followed up at ages five, 10, 16, 26, 30, 34, 42, 46, and 51. The data collection included
medical examinations, face-to-face surveys, mailed surveys, and phone interviews. We restrict

our analysis to persons who took part in the third survey at age 10 (N=14,870), from which our



mental health measures (internalising and externalising symptoms) are drawn. While these
cohorts are not ex-ante harmonised, they are highly similar, and several ex-post harmonisation
efforts exist (Dodgeon et al. 2018; McElroy et al. 2020; Villadsen, Parsons, and Goisis 2025;
Wood, Stafford, and O’Neill 2019).

Predictors: externalising and internalising symptoms

The two key predictors of this study are childhood internalising and externalising symptoms. In
both cohorts, we take advantage of the items included in parent-reported versions of the Rutter
Behavior Scales questionnaire (Rutter, Tizard, and Whitmore 1970). In the NCDS, a 14-item
version was included in the age 11 sweep, and in the BCS70, a 19-item version was used in the
age 10 sweep. To make measures of mental health in the two cohorts comparable, we use 10
harmonised items identified by the Cohort & Longitudinal Studies Enhancement Resources
(McElroy et al. 2020). This ex-post harmonisation includes, among other things, converting a
visual analogue scale used in the BCS70 to a three-point Likert scale comparable with the
NCDS. The harmonised items include: low mood, worry, fear and anxiety, peer problems,
solitary, aggression, disobedience, irritability, squirming, and concentration problems. Each of
these items include three values: does not apply, applies somewhat, and certainly applies to
children’s behaviour. The wording of these items, which is shown in Supplementary Table 1,

differs for the two cohorts.

We use factor analysis to identify dimensions that we interpret as internalising and externalising
symptoms. We use the principal factors method and orthogonal varimax rotation. The factor
analysis is run for the full sample that includes both cohorts. The first factor, which we label the
externalising score, has high loadings for aggression, disobedience, squirming, and irritability.
The second factor, which we label the internalising score, has high loadings for worry and fear
and anxiety. For individuals with missing internalising and externalising scores (18% in NCDS
and 13% in BCS70), multiple imputations are used.

We then divide both externalising and internalising scores into tertiles and compare the lowest
tertile to the highest tertile in the regression models described below. These tertiles are calculated

by sex and cohort. This is done for two reasons: the practical reason is to produce interpretable



estimates without significant loss of efficiency (Gelman and Park 2009); while the second,
theoretical argument is that we assume that males and females have different rates of
internalising and externalising scores and that there are potential differences in the development
of internalising and externalising symptoms over time, and thus across cohorts. As a
consequence, we assume that externalising or internalising symptoms differ by cohort and by
sex, and we interpret our results accordingly. Subsequently, we compare results across the sexes

and cohorts to test our hypotheses and to answer our research questions.

Outcome: fertility outcomes
Fertility is defined here as having had or fathered a live birth. Stillbirths, miscarriages, adopted
children, and stepchildren are not counted.

We have three main outcomes in this study: (1) the total number of children born, (2) the
likelihood of having at least one child, and (3) the number of children born after the first birth.
We have separate analyses for these outcomes, as evidence indicates that the association may
differ depending on whether the child is the first or a subsequent birth (Peters et al., 2025). We
use cohort harmonised data on fertility derived by the Centre for Longitudinal Studies, and this
derivation process is described elsewhere (Villadsen et al. 2025).

While we analyse fertility at age 42, we leverage reported fertility at all adult ages to impute
missing fertility data at age 42. In the NCDS, we use fertility data from sweeps at ages 23, 33,
42, 46, and 50. In the BCS70, we use data from sweeps at ages 26, 30, 34, 38, 42, 46, and 51.

In the total NCDS cohort, 32% of the fertility outcomes are imputed, while in the BCS70 cohort,
this figure is 40%. For individuals with missing fertility data at age 42, we impute missing values
in five subsequent steps. First, for those who are marked as deceased in the response dataset and
have an earlier fertility response, we deterministically impute the last observed fertility response
(this concerns 1% of the NCDS cohort and 1% of the UK70 cohort). Second, for those who
report having no children in later sweeps, we deterministically impute zero in earlier waves (this
concerns 1% of the NCDS cohort and 2% of the UK70 cohort). Third, for individuals who have

the same number of children in earlier and later sweeps, we deterministically impute this value in
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the sweeps in between (this concerns 1% of the NCDS cohort and 3% of the UK70 cohort).
Fourth, we impute having at least one child for individuals who report having one or more
children in earlier waves and then apply multivariate imputation using chained equations (MICE)
with truncated regression (van Buuren 2007) (this concerns 7% of the NCDS cohort and 9% of
the UK70 cohort). We treat fertility as a continuous outcome but round the imputed values to
integers and replace them with an earlier fertility value if the imputed value is smaller. If the
initially imputed value is larger than the subsequent non-imputed fertility value, the imputed
value is replaced by this value. Finally, for the remaining individuals for whom there is no
information about whether they had a child we use MICE while applying a procedure similar to
that outlined above (this concerns 22% of the NCDS cohort and 25% of the UK70 cohort). We
include all covariates, reading and math scores as auxiliary variables, and fertility data from
other time points as predictors of missingness (Mostafa et al. 2021). We stochastically impute 50
datasets. The results are substantially similar when MICE imputation is not included.

Moderators
We focus on sex, cohort, and family background (measured as the father’s social class) as
potential moderators.

By using and comparing data from the 1958 National Child Development Study (NCDS) and the
1970 British Cohort Study (BCS70), we conduct a cohort comparison that allows us to examine
whether the associations differ across generations.

As a measure of family background, we use a cohort harmonised measure of the father figure’s
social class from the Registrar General’s Social Class (RG Class), revised version from 1990,
measured when the cohort members were age 11 (NCDS) or age 10 (BCS70). This version
consists of six categories (Dodgeon et al. 2018): | Professional (e.g., doctors, lawyers), Il
Managerial and technical (e.g., managers, teachers), IIINM Skilled non-manual (e.g., clerical
workers), 11IM Skilled manual (e.g., electricians), IV Partly skilled (e.g., factory workers), and V
Unskilled (e.g., cleaners). We recode these into three categories: professional/managerial (I and
I1), skilled (IIINM and 11IM), and partly skilled/unskilled (I and V). We additionally include a
fourth category for individuals with missing social class. This missing group includes those from
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a household without a father figure, as well as those with a father figure who has an
unclassifiable occupation code or insufficient information, or who is a member of the armed
forces, a carer, unemployed, sick, or retired. After considering whether to treat this group as
missing or to combine it with another group (e.g., with category V Unskilled), we have decided
to keep it separate, as having a missing father figure is an important characteristic of a
household, particularly when discussing children’s mental health. Unfortunately, no harmonised
data are available for the mother’s class (Dodgeon et al. 2018).

Confounders

We adjust the models for measures of childhood health and family of origin characteristics, all
measured at the age of 10/11. Health is proxied by the number of hospital visits of the cohort
member as reported by the parents. Family variables include the number of children in the
household as a proxy for parental fertility, and housing tenure as a measure of socioeconomic
status (renting vs rest). Missing confounder values are imputed using the same method as that
used for fertility. In the NCDS cohort, the missingness in each covariate is about 10%. In the

BCS70 cohort, missingness in covariates ranges from 8% to 11%.

Modelling

We model the relationship of internalising and externalising symptoms with fertility in a series of
linear regressions models, estimated via ordinary least squares. We run all models separately for
males and females. We first fit a linear probability model for having at least one child. We then
fit a linear model of the number of children for those with at least one child. Finally, we run a
pooled model in which we model the total number of children the individual has ever had. At
each step, we run two models: an unadjusted and an adjusted model. The unadjusted model
controls only for X and the adjusted model controls for cohort, family background, housing,
number of hospital admissions, and number of siblings. To explore moderation by cohort, sex,
and family background (measured as the father’s social class), we fit stratified models by the
values of these variables. We run models for each of the imputed datasets and then average the
coefficients and standard errors using combination rules by (Rubin 2004). We use Stata 18 for

data management and analysis and r for visualisation.
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Results

Table 1 shows the distribution of sex and family background (measured as the father’s social
class). In both cohorts, skilled is the largest social class (46% in both cohorts). The share of
individuals with missing information on the father’s social class is comparable in the two cohorts
(12% in the NCDS cohort and 11% in the BCS cohort). Some 21% of the NCDS cohort (data
collected in 1968) and 25% of the BCS cohort (data collected in 1980) have a father with a

professional/managerial social class.

Table 2 shows the characteristics and behavioural items of the cohort members in the low and the
high externalising and internalising score groups (the highest and the lowest tertiles). The most
important difference is in family background: those in the high externalising group are less likely
to be from a more advantaged family background (only 17% are in the professional/managerial
category compared to 28% of those in the low externalising group) and are more likely to be
from a less advantaged family background (22% and 15% are in the partially skilled/missing
category compared to 17% and 8%, respectively, of those in the low externalising group). In
general, individuals in the high externalising group have more siblings, are more likely to be
living in rented accommodation, and have slightly more hospital admissions. In the high
externalising score group, aggression is reported to apply to 15%, disobedience to 22%,
irritability to 43%, and being squirmy to 35%; while in the low externalising score group, these

behaviours are not reported to apply to any individuals.

In the internalising group, the differences in socioeconomic measures (family background and
housing tenure) between the high and the low internalising score group are minimal. Individuals
in the higher internalising score group have a lower number of siblings, a higher number of
hospital admissions, and slightly lower reading and math scores.

Table 3 shows the completed fertility across externalising and internalising score groups,
cohorts, and moderators. These numbers are averaged over the imputed datasets. In the NCDS
cohort, the total fertility is 1.92 (95% interval 1.90 — 1.94, with 84% having at least one child. In
the BCS70 cohort, the corresponding figures are 1.88 (1.86 — 1.90) and 83%, and are thus close
to those reported by the ONS (Office for National Statistics 2025). In both cohorts, the share
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with at least one child is similar for those in the high and the low externalising score group, but
the total number of children is higher in the high score group. In both cohorts, the high
internalising score group has a lower share of individuals with at least one child, and the total
number of children is also lower. In both cohorts, women have a higher number of children than
men. In both cohorts, individuals from less advantaged family backgrounds have a higher total
number of children and are also more likely to have at least one child.

Figures 1 and 2 show the fertility profiles by externalising and internalising score tertile,
respectively. These profiles indicate similar patterns across the two cohorts: the share with two
children is higher in the low externalising group, while the share with four or more children is
higher in the high externalising group. A similar pattern is observed for internalising score
groups, but with large differences in the share of individuals who have no children. Looking at
these patterns by sex, we see similarities in the fertility patterns by externalising tertile, but
differences by internalising tertile. Males in the high internalising tertile are more likely to have

no children, while no clear pattern emerges among females.

Externalising symptoms and fertility outcomes
Figure 3 shows the regression model results for the high vs low externalising groups. The
unadjusted models replicate the overall differences reported in Table 2.

In the full sample of males, a high externalising score is positively associated with fertility
outcomes. For example, a high externalising score is associated with a two percentage point
higher likelihood of having any children (0.02 (95% interval 0.00, 0.03)) and a slightly higher
number of children born after the first birth (0.13 (0.08, 0.17). These associations are reduced
after adjustment, but the total number of children remains significantly higher at 0.07 more
children born in the high externalising group (0.01, 0.12)). For women, we find similar
associations. In the full female sample, there is a positive association with having any children
(0.02 (0.00, 0.03) before adjustment and 0.02 (-0.00, 0.03) after adjustment) and a significant
association with the number of children born after the first birth (unadjusted estimate 0.13 (0.08,
0.18) and adjusted estimate 0.09 (0.04, 0.14)), resulting in a higher total number of children ever
born (0.15 (0.10, 0.20) and 0.09 (0.04, 0.15)).

14



Next, we investigate whether these associations are moderated by family background (measured
as the father’s social class) and cohort. We do not find moderation by cohort for men or for
women. However, we find some evidence of moderation by family background for men: for the
total number of children born, we observe no association among men from high family
backgrounds, i.e., the father’s class is professional or managerial (-0.00 (-0.11, 0.11) after
adjustments), but a much stronger association among men from lower family backgrounds, i.e.,
the father’s social class is partly skilled or unskilled (0.15 (0.03, 0.28)). For women, the results
are more diverse. We find that for women from both advantaged and less advantaged family
backgrounds, the association with having at least one child is insignificant, while the association
with the total number of children born is weaker for women from more advantaged family

backgrounds.

Internalising symptoms and fertility outcomes

Figure 4 shows similar regression model results, but for internalising scores. In the full male
sample that includes both cohorts, high internalising scores are negatively associated with all
fertility outcomes. Men with high internalising scores have a four (-0.06, -0.02) percentage point
lower probability of having any children. The association with having more children after the
first birth is insignificant, and the total number of children born is slightly lower (-0.11 (-0.17, -
0.06)). For women, there is no association between internalising scores and fertility outcomes.

Adjusting for covariates does not substantially change these estimates.

When examining moderation by cohort and family background (measured as the father’s social
class), we do not observe significant moderation by cohort for men or for women. However,
there is some evidence of moderation by family background: for men, the association with the
number of children born after the first birth is more negative among those with a father in the
professional/managerial social class. For women, an association between internalising symptoms
and fertility outcomes is observed only when the results are stratified by family background:
among women from more advantaged family backgrounds, high internalising symptoms are
negatively associated with fertility outcomes. These women have a three percentage point (-0.07,
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0.00) lower probability of having any children and have 0.10 fewer children (-0.20, 0.00) even
after adjustments, while for women from less advantaged family backgrounds, these associations

are insignificant.

In summary, high externalising symptoms are positively associated with all fertility outcomes for
both men and women. High internalising symptoms are negatively associated with fertility
outcomes, but only for men. We do not find any moderation by cohort, but we do observe
moderation by family background. For internalising symptoms, we find that having an
advantaged family background is generally negatively associated with fertility outcomes for both
men and women, while for externalising symptoms, we find no differences between those with

high and low family backgrounds.

Robustness analyses

To see whether our results depend on the age when the externalising and internalising symptoms
are measured, we replicate the models using externalising and internalising scores from age 16
(these scales are assessed by teachers in the NCDS and by parents in the BCS70). We divide
these harmonised and readily made scores provided by Wood et al. (Wood et al., 2019) into
tertiles and replicate our models. These findings align with our main results (Supplementary
Figures 1 and 2). That is, externalising scores are linked to higher fertility, particularly for
individuals from lower family backgrounds. In this supplementary analysis, internalising scores
are also linked to a lower likelihood of having children for men and to having more children after

the first birth for women.

Discussion

Externalising and internalising symptoms serve as indirect measures of children’s mental health,
but they also reflect social norms, parenting, and living conditions. We examined the ways in
which externalising and internalising symptoms in childhood predict achieved fertility in the UK
in two representative birth cohorts. Our results show that these symptoms are relevant predictors
of fertility, as we hypothesised based on previous studies on the topic (Evensen and Lyngstad
2020; Jokela 2014a). We extend the previous literature by examining whether the association

varies by cohort or family background.
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Our headline finding is that internalising and externalising symptoms in childhood are associated
with achieved fertility in complex ways. First, as hypothesised, we found that high externalising
symptoms are positively associated with all fertility outcomes for both men and women, and that
high internalising symptoms are negatively associated with fertility outcomes, but only for men.
Similar results were reported in Jokela’s (2014b) study using the British 1958 National Child
Development Study. These findings were replicated when internalising scores were measured at
age 16, and are in line with the hypothesis from previous research focusing on mental health
(Golovina et al. 2023; Kailaheimo-Ldnnqvist et al. 2024b; Liu, CHEN, and LEWIS 2011; Vigod
et al. 2014b).

Second, in line with previous literature by Jokela (2014b) and (Evensen & Lyngstad 2020), we
found that both internalising and externalising symptoms play more important roles in family
formation for men than for women. Moreover, studies that examine the relationship between
mental health diagnoses or psychotropic medication use and fertility outcomes generally find that
poor mental health affects the family formation outcomes of men more strongly than those of
women (e.g., Power et al., 2013; Golovina et al., 2023; Kailaheimo-Ldnnqvist et al., 2025,
expect depression Kailaheimo-Lonnqvist et al., 2024).

Third, we found that the associations between internalising and externalising symptoms and
fertility outcomes vary by family background. We observed that for internalising symptoms, an
advantaged family background (measured as the father’s social class) is negatively associated
with fertility outcomes, while for externalising symptoms, both high and low family backgrounds
are negatively associated with fertility outcomes. This shows that looking at only average effects
may be misleading, since for women, high internalising symptoms are associated with fertility
outcomes only among those with high family backgrounds. This variation by sex in the role of
family background might stem from the previous findings on the association between fertility
outcomes and socioeconomic status by sex: women from higher socioeconomic backgrounds are
more likely to be childless (Portanti and Whitworth 2010; Wood, Neels, and Kil 2014), and
having high internalising symptoms might intensify this association.
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Lastly, we found that cohort does not moderate the association between internalising and
externalising symptoms and fertility outcomes. Given the recent findings on the increasing
importance of individual predictors for fertility (Skirbekk, Blekesaune, and Sunde 2025), our
observation of similar associations in the two cohorts is contrary to our expectations. This may
be because the childbearing norms do not change substantially in the 12 years between the two
cohorts (1958 and 1970), and their fertility outcomes therefore follow the same trend. For
example, according to Office of National Statistics (2025), the completed family size for the
1958 cohort is 1.97 children compared to 1.91 children for the 1970 cohort (Office for National
Statistics 2025). The 1958 cohort is the first in UK history to drop below the level of two
children per woman and has an increased rate of childlessness, which indicates there might be
bigger differences between the 1958 cohort and the previous cohort than between the 1958 and
the 1970 cohort. The 1970 cohort has tended to postpone fertility but does not have a much lower
TFR than the older generation. At the same time, it appears that the life course consequences of
childhood internalising and externalising symptoms are persistent, and that there is a stable
mechanism connecting mental health and fertility. Nevertheless, future studies of younger
cohorts, among whom mental health disorders appear to be increasing (Cybulski et al. 2021),
should investigate how fertility trends are changing, whether the impact of childhood mental
health is shifting, and whether childhood mental health is having a long-term effect on

population dynamics.

As is the case for all studies, our study has some limitations. We cannot assess whether the
observed patterns are desired, that is, whether the individuals who have no children intended to
be childless or childfree. Nevertheless, these patterns suggest that childhood mental health 1) is
associated with later life outcomes, and thus potentially has long-lasting effects; and 2) may
contribute to polarising fertility patterns (having no children, or having more children than the

average family size).

The main limitation of our study is the potential of residual confounding, despite the rich set of
confounders included in our research design, which needs to be considered when working with
the results. Our study opens an avenue for continued research on younger cohorts and
generations, e.g., the future inclusion of the CLS Next Steps cohort. Even if this cohort does not
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yet have completed fertility, such analyses can examine whether the link between childhood
mental health and fertility is shaping the (early) transition to parenthood, and whether this link is
persistent or changes over a period of time longer than 12 years. Such findings could also shed

light on the potential broader impact of young adults’ mental health on population development.

Further research should focus on improving our understanding not only of fertility, but also of
fertility intentions. Specifically, it would be useful to examine to what extent fertility intentions
are dependent on an individual's mental health in childhood and young adulthood, and whether
the trends shown in our analysis are in line with these intentions, or whether mental health
disorders are preventing individuals from fulfilling their fertility intentions. Investigating
whether an individual's socioeconomic position can aid or hinder their ability to fulfil their
intentions would advance our understanding of the relationship between family background (as

measured by the father’s social class) and fertility.

At a broader level, we contribute to the understanding of the early markers of fertility by
emphasising the interaction of individual characteristics and contexts. Our study does not
provide direct policy implications because we lack data on whether the observed fertility levels
correspond to the desired fertility levels. We therefore take no normative position here on the
question of whether the lower or higher fertility levels observed in this study are desired from a
personal or policy viewpoint. Instead, our aim was to interrogate several key hypotheses
regarding the life course implications of childhood mental symptoms. We demonstrated how
family background moderates these associations, which we suspect is due to individuals in
different social settings having different levels of internalising and externalising symptoms,
norms, and tools to moderate the potential impact of mental health problems on their lives. All in
all, our findings show how social structures shape the fertility consequences of having

internalising and externalising symptoms early in life.
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Table 1. Number of participants by cohort, sex, and family background for the NCDS
(1958) and the BCS (1970) data

Value NCDS(n) BCS(n) NCDS (%) BCS (%)
Female 7,450 7,161 49 48
Male 7,887 7,709 ol 52
Partly skilled/unskilled 3,236 2,729 21 18
Skilled 7,005 6,774 46 46
Professional/managerial 3,232 3,747 21 25
Missing 1,864 1,620 12 11
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Table 2. Characteristics of cohort members in the lowest and the highest internalising and

externalising score tertiles. Confounders values are averaged over the imputed datasets.
Percentages or means. Data are from the NCDS (1958) and the BCS (1970).

% or means

Low
externalising

score

High
externalising

score

Low internalising

score

High
internalising

score

Father’s social class

Professional/managerial 28 17 24 22
Skilled 46 46 46 46
Partly skilled/unskilled 17 22 20 20
Missing 8 15 10 12
Covariates

Number of siblings (mean) 1.7 2.0 1.9 1.7
Number of hospital

admissions (mean) 0.4 0.5 0.4 0.5
Household tenure 41 56 47 48
Behavioural items

Concentration 1 29 7 17
Low mood 0 13 0 12
Worrying 11 27 1 51
Fear and anxiety 9 14 0 33
Peer problems 1 10 0 9
Solitary 17 33 11 38
Aggression 0 15 5 7
Disobedience 0 22 7 10
Irritated temperament 1 44 7 29
Squirminess 1 35 7 23
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Table 3. Number of children ever had by age 42 by cohort, internalising and externalising
score tertile, sex, and family background. Fertility average over the 50 imputed datasets.

Data are from the NCDS (1958) and the BCS (1970).

NCDS58 BCS70

Number of children | %any | Number of children | %any
All 1.92 (1.90 - 1.94) 84 1.88 (1.86 - 1.90) 83
Lowest externalising score tertile 1.89 (1.85-1.93) 82 1.83 (1.79 - 1.86) 82
Highest externalising score tertile 1.95(1.91-1.99) 84 1.96 (1.92 - 2.00) 85
Lowest internalising score tertile 1.96 (1.92 - 2.00) 85 1.90 (1.86 - 1.94) 84
Highest internalising score tertile 1.89 (1.85-1.93) 82 1.86 (1.83 - 1.90) 82
Men 1.84 (1.81 - 1.87) 81 | 1.83(1.80- 1.86) 81
Female 2.00 (1.97 - 2.03) 86 1.93 (1.90 - 1.96) 85
Professional/managerial 1.84 (1.79 - 1.88) 81 1.77 (1.73-1.81) 81
Skilled 1.90 (1.87 - 1.93) 84 | 1.88(1.84-1.91) 84
Partly skilled/unskilled 1.99 (1.94 - 2.03) 85 1.94 (1.88 - 2.00) 83
Missing 2.00 (1.93 - 2.06) 85 | 2.05(1.98-2.12) 87
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Figure 1. Fertility patterns by cohort and externalising score tertile. Averaged over the imputed
datasets. Data are from the NCDS (1958) and the BCS (1970).
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Figure 2. Fertility patterns by cohort and internalising score tertile. Averaged over the imputed
datasets. Data are from the NCDS (1958) and the BCS (1970).
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Figure 3. Coefficients and their 90% and 95% confidence intervals for the association between
the highest vs the lowest externalising score tertile at age 10/11 and fertility at age 42. Results
are from three different models, each of which is run unadjusted and adjusted. Adjusted models
are adjusted for cohort, family background (measured as the father’s social class), housing,
number of hospital admissions, and number of siblings. Data are from the NCDS (1958) and
the BCS (1970).
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Figure 4. Coefficients and their 90% and 95% confidence intervals for the association between

the highest vs the lowest internalising score tertile at age 10/11 and fertility at age 42. Results are

from three different models, each of which is run unadjusted and adjusted. Adjusted models are

adjusted for cohort, family background (measured as the father’s social class), housing, number
of hospital admissions, and number of siblings. Data are from the NCDS (1958) and the BCS

(1970).
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Supplementary materials

Supplementary table 1. Wording of the mental health symptom items used

Item Question in NCDS Question in BCS70
Low mood “Is miserable or tearful”. “Often appears miserable,
unhappy, tearful, or
distressed”.
Worry “Worries about many things”. | “Often worried, worries about
many things”.
Anxiety “Is upset by new situations, by | “Tends to be fearful or afraid
things happening for the first | of new things or new
time”. situations”.
Peer “Is bullied by other children”. | “Not much liked by other
problems children”.
Solitary “Prefers to do things on his/her | “Tends to do things on his/her
own rather than with own — rather
others”, solitary”.
Aggression “Fights with other children”. “Frequently fights other
children”.
Disobed “Is disobedient at home”. “Is often disobedient”.
(disobedient)
Irritable “Irritable. Is quick to fly off “Irritable. Is quick to fly off
the handle”. the handle”.
Squirm “Is squirmy or fidgety”. “Is squirmy or fidgety”.

Concentration

problems

“Has difficulty in settling to
anything for more than a few

moments”.

“Cannot settle to anything for

more than a few moments”.
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Supplementary figure 1. Coefficients and their 90% and 95% confidence intervals for the
association between the highest vs the lowest externalising score tertile at age 16 and fertility at
age 42. Results are from three different models, each of which is run unadjusted and adjusted.
Adjusted models are adjusted for cohort, family background (measured as the father’s social
class), housing, number of hospital admissions, and number of siblings. Data are from the
NCDS (1958) and the BCS (1970).
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Supplementary figure 2. Coefficients and their 90% and 95% confidence intervals for the
association between the highest vs the lowest internalising score tertile at age 16 and fertility at
age 42. Results are from three different models, each of which is run unadjusted and adjusted.
Adjusted models are adjusted for cohort, family background (measured as the father’s social
class), housing, number of hospital admissions, and number of siblings. Data are from the
NCDS (1958) and the BCS (1970).
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