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Work-family life courses and BMI trajectories in three British
birth cohorts
RE Lacey1, A Sacker1, S Bell1, M Kumari2, D Worts3, P McDonough3, D Kuh4 and A McMunn1

BACKGROUND/OBJECTIVES: Combining work and family responsibilities has previously been associated with improved health in
mid-life, yet little is known about how these associations change over time (both biographical and historical) and whether this
extends to body mass index (BMI) trajectories for British men and women. The purpose of this study was to investigate relationships
between work-family life courses and BMI trajectories across adulthood (16–42 years) for men and women in three British birth
cohorts.
SUBJECTS/METHODS: Multiply imputed data from three nationally representative British birth cohorts were used—the MRC
National Survey of Health and Development (NSHD; 1946 birth cohort, n= 3012), the National Child Development Study (NCDS;
1958 birth cohort, n= 9614) and the British Cohort Study (BCS; 1970 birth cohort, n= 8140). A typology of work-family life course
types was developed using multi-channel sequence analysis, linking annual information on work, partnerships and parenthood
from 16 to 42 years. Work-family life courses were related to BMI trajectories using multi-level growth models. Analyses adjusted for
indicators of prior health, birthweight, child BMI, educational attainment and socioeconomic position across the life course, and
were stratified by gender and cohort.
RESULTS: Work-family life courses characterised by earlier transitions to parenthood and weaker long-term links to employment
were associated with greater increases in BMI across adulthood. Some of these differences, particularly for work-family groups,
which are becoming increasingly non-normative, became more pronounced across cohorts (for example, increases in BMI between
16 and 42 years in long-term homemaking women: NSHD: 4.35 kg m–2, 95% confidence interval (CI): 3.44, 5.26; NCDS: 5.53 kg m–2,
95% CI: 5.18, 5.88; BCS: 6.69 kg m–2, 95% CI: 6.36, 7.02).
CONCLUSIONS: Becoming a parent earlier and weaker long-term ties to employment are associated with greater increases in BMI
across adulthood in British men and women.
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INTRODUCTION
With a few exceptions,1,2 combining paid work and family
responsibilities has been shown to benefit health in mid-life.3–9

Much of this work has focused on women, whose working lives
are typically more entwined with caring responsibilities.10,11 For
instance, previous analyses of the Medical Research Council (MRC)
National Survey of Health and Development (NSHD, the 1946
British birth cohort) showed that women with relatively strong ties
to employment and marriage had better health than women who
spent long periods of time out of work looking after the home and
family.3 The timing of key life course transitions, such as becoming
a parent, are also likely to be important for subsequent health.
Indeed research has shown that early parenthood is associated
with heightened risk of mortality12 and cardiovascular disease.13

This may be particularly true for women—and all the more so
when combined with weak ties to paid work and partnerships.7,8

Work-family life courses potentially affect health through
biological and behavioural stress mechanisms.14 For example,
weak ties to paid work and/or to marriage have been linked to
increased physiological stress, as have earlier transitions to
parenthood.7,8,15–17 Employment is important for enabling access
to material resources and extended social networks, and also
encourages wider participation in society.18 Early transitions to

parenthood can interrupt career and educational opportunities,
and also reduce the social control of health behaviours, such as
physical activity.19 Stress exposure may be related to physical
health outcomes, either indirectly through risky health behaviours
or directly through long-term alterations in physiological stress
responses.19–21 Therefore, it is plausible that work-family life
courses may be related to differences in body mass index (BMI).
Identifying any such associations is important, given that raised
BMI has been associated with elevated risks of developing many
later health conditions, such as cardiovascular disease22 and type
2 diabetes.23

Prior research investigating the health sequelae of combining
work and family life for health has been limited in several ways.
First, men are frequently excluded from analyses, often under the
(possibly mistaken) assumption that combining work and family
matters less for men. Second, studies of social roles and health
have typically been limited to data collected at only one or two
time points. This fails to capture changes in work and family life
courses over time, and precludes the possibility of addressing
questions of causal direction between work, family and health.
Third, with a few exceptions,1,7,8,24 there has been a reliance on
subjective measures of health, which may be biased by
participants’ satisfaction with their work or family experiences or
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unmeasured potential confounders such as personality attributes.
Fourth, few studies have adjusted for potential selection on the
basis of early-life health and socioeconomic factors thought to
influence both work and family opportunities and subsequent
health; hence previous estimates may be biased in important
ways. Finally, few studies have examined whether associations of
work and family with health have changed over historical time.
There is a societal expectation that key life course experiences,
such as parenthood, paid work and partnerships, are ordered and
timed in certain ways.25 Deviations from this in the form of non-
normative life courses, such as earlier parenthood, unemployment
or partnership dissolution, may result in increased stress and
consequently poorer health.20 Moreover, norms concerning work-
family life courses have changed over time, with later transitions
to parenthood, increasing cohabitation, lower marriage rates and
stronger ties to paid work for women, increasingly becoming the
norm in recent decades.26 Limited evidence suggests that as the
timing of key life course transitions (for example, entry into
parenthood) shifts, formerly normative transitions may become
progressively more problematic for health.27

The aim of this study was to test relationships between
combined work-family life courses and BMI trajectories for men
and women in three British birth cohorts. Work-family life courses
characterised by weaker links to employment and earlier
transitions to partnerships and parenthood were anticipated to
be associated with steeper increases in BMI across the adult life
course. It was also hypothesised that BMI increases among those
with weak labour force attachment and early parenthood would
become more pronounced over historical time (that is, across
cohorts), reflecting the increasingly non-normative nature of these
work-family life courses. Given the previous focus on the health of
women in relation to work-family life courses, we also investigated
whether their associations with BMI trajectories varies significantly
by gender.

SUBJECTS AND METHODS
Participants
Data from three nationally representative British birth cohorts were used.
The oldest study, the NSHD, is a stratified random sample of all births in
1 week of 1946 in Great Britain.28 Study members were babies born to
married women with husbands in non-manual or agricultural work, and
one-quarter of babies born to women with husbands in manual work
(n=5362). Sampling weights were included in analyses to allow for the
unequal selection probability. Participants were interviewed on numerous
occasions, including 15 times before age 25, and at ages 26, 31, 36, 43, 54
and 60–64 years. Bona fide researchers can apply to access NSHD data via
a standard application procedure (further details available at: http://www.
nshd.mrc.ac.uk/data.aspx).
The National Child Development Study (NCDS, also known as the 1958

birth cohort) aimed to recruit all babies born during a single week of 1958
(achieved sample = 17 415, 98.2% of target).29 Similar to the NSHD,
participants have been interviewed on many occasions: birth, 7, 11, 16, 23,
33, 42, 44/45, 46, 50 and 55 years. The British Cohort Study (BCS, also
known as the 1970 birth cohort) sought to recruit all babies born during
1 week of 1970 (achieved sample = 16 571, 95.9% of target).30 Participants
have been surveyed at 5, 10, 16, 26, 30, 34, 38 and 42 years. NCDS and BCS
data are available from the UK Data Service (www.ukdataservice.ac.uk). All
three cohorts have collected information on social, developmental, health
and economic aspects of participants’ lives. All available waves in the three
studies, from adolescence to age 42 (age 43 in the NSHD), were used,
reflecting age at the most recent BCS survey. Response rates for the age
42/43 surveys were: NSHD 87.0% (3262 of target sample of 3749),28 NCDS
70.3% (11 419 of target sample of 16 240)29 and BCS 84.5% (9842 of target
sample of 11 654).31 Informed consent and ethics committee approval was
obtained for all three cohorts.

Measures
Work-family life courses. Annual information on work, partnership and
parenthood status was derived for ages 16–42 years. Work status was full-

time employment, part-time (⩽30 h per week) employment, looking after
the home and family or other not employed (unemployed, in education or
training, sick, or not working for another reason). Partnership status was
categorised as married, cohabiting or not living with a partner. Parental
status was defined as no children in the household or youngest child 416
years, youngest child in the household o5 years, or youngest child in the
household aged 5–16 years. These three domains were collapsed to
produce 26 annual work-family state variables (one for each year between
ages 16 and 42 years), each with 36 categories (4 employment × 3
partnership × 3 parental).

Body mass index. Height and weight were available at five ages in the
NSHD (15, 20 (self-reported), 26 (self-reported), 36 and 43 years), four ages
in the NCDS (16, 23, 33, 42 (self-reported) years) and five ages in the BCS
(16, 26, 30, 34 and 42 years, all self-reported except for age 16). BMI was
calculated using the standard formula of weight (kg) height (m)–2.

Covariates. Covariates included birthweight (kg), early-life health, and
childhood and adult socioeconomic position. Comparable information on
internalising and externalising disorders existed in all three studies. The
Rutter behavioural scales were measured in the NCDS and BCS and a pre-
cursor to the Rutter behaviour scale was available in the NSHD. Factor
analysis was used to derive internalising and externalising disorders and
scores were then categorised based on recognised percentile cut-offs.32

For internalising disorders, these cut-point scores were: 0–50% (absent),
51–87% (mild) and ⩾ 88% (severe); and for externalising disorders, they
were: 0–75% (absent), 75–93% (mild) and ⩾ 94% (severe). The existence of
health problems was reported in medical examinations at age 16 in the
NCDS and BCS, and age 15 in the NSHD. We also included information on
hospital admissions from ages 11 in the NSHD (The NSHD hospital
admission data referred to admissions for 428 days, but data were only
available in the NCDS and BCS on whether the child had been admitted or
not, regardless of length of stay.) and NCDS, and age 10 in the BCS. A
measure of childhood BMI from age 11 in the NSHD and NCDS, and age 10
in the BCS, was also incorporated.
Indicators of life course socioeconomic position included father’s social

class (Registrar General’s Social Class (RGSC) schema) at age 4 in the NSHD,
age 7 in the NCDS and age 5 in the BCS categorised as: professional
(I), managerial and technical (II), skilled non-manual (IIINM), unskilled non-
manual (IIIM), semi-skilled manual (IV) or unskilled manual (V). Where
information was missing at these ages, we used data on father’s social class
from subsequent childhood sweeps. Adult socioeconomic position was
indicated by the highest RGSC in the household (where available (Own
social class was used in the following surveys: NSHD—age 20 and 26, BCS
—age 26 and 34. The highest social class of the cohort member and their
partner was used at all other ages.)) at each adult survey between ages
15/16 and 42/43, taking the same categories as above. Educational
attainment was coded as the highest qualification achieved by age 26 in
the NSHD and BCS, and age 23 in the NCDS (no qualifications, Certificate of
Secondary Education (CSE)/Ordinary-Level (O-level), Advanced-level
(A-level) or higher qualification/degree). We also included information on
parental interest in the child’s education as rated by the child’s teacher
(little or no interest, average interest, or high interest) and reading
comprehension scores, both from age 11 in the NSHD and NCDS, and age
10 in the BCS.

Statistical analysis
Multi-channel sequence analysis. Multi-channel sequence analysis was
used to group individuals’ work-family life courses in each cohort using the
combined work-family variables described above. Sequence analysis
matched each participant’s work-family sequence to its closest pre-
defined ‘ideal-type’ reference sequence. The set of ‘ideal-type’ sequences
reflected the most common work-family combinations and were based on
previous familiarity with these cohorts. More details on the sequence
analysis method can be found in McMunn et al.26 Table 1 describes the
12 ‘ideal types’ and gives distributions for the ensuing work-family
trajectory groups in all three cohorts. Four work-family types—‘Later
family, work break’; ‘Early family, work break’; ‘Part-time work, early family’;
and ‘No paid work, early family’—contained too few men in any of the
three cohorts to produce reliable estimates. These groups are therefore
only considered in the analyses of women.

Multiple imputation. Missing data on work, partnerships and parental
status was imputed Halpin’s33 method, which overcomes problems of
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collinearity and imprecise estimation for missing sequence information.
Twenty imputed data sets were created, resulting in complete work-
family information for 3012 NSHD participants, 9616 NCDS participants
and 8158 BCS participants. Further information on the application of this
method can be found in McMunn et al.26 Subsequently, missing
information on all covariates was imputed using multiple imputation
by chained equations for those with at least one observed BMI measure
(NSHD: n = 3012, NCDS: n = 9608, BCS: n = 8140—the analytic samples
for this study).

Growth curve modelling. The relationship between work-family life
courses and longitudinal change in BMI was tested using multi-level
growth models (allowing for random intercepts and slopes) using a
maximum likelihood algorithm. Models included age, age-squared,
work-family type and a work-family type-by-age interaction. Models
additionally included the following time-invariant variables: birthweight,
early-life health, childhood BMI, educational attainment and social class
(time-varying). The intercept was set at age 43 in the NSHD and age 42 in
the NCDS and BCS. Regression coefficients were converted to predicted
mean BMIs at ages 16 and 42 years for each work-family group in order
to aid interpretation. Additional models (data not shown) found
statistically significant gender–age interactions in all three cohorts and
gender work-family type interactions significant in the NCDS; therefore
all analyses were stratified by cohort and gender. Analyses were
conducted in Stata version 13,34 and using the seqcomp plug-in for
the sequence analysis.35

RESULTS
The distribution of work-family life courses of men and women
by cohort is shown in Table 1. Work-family life courses, which

would now be perceived as non-normative, that is, characterised
by weaker ties to paid work for women and early parenthood,
become less prevalent with each successive cohort. The mean
observed BMIs of men and women in each cohort are
shown in Supplementary Figure 1. Average BMIs increased for
both genders over the life course and across cohorts, and aside
from age 16, men’s BMIs were higher than women’s in
adulthood.

Work-family life courses and BMI trajectories for men
The predicted mean BMIs (adjusted for all covariates of interest) at
ages 16 and 42 years by work-family type for men are presented in
Table 2 (the regression coefficients, on which these are based, are
shown in Supplementary Table 1). In the NSHD, a very small group
of men who made early transitions to parenthood (‘Teen parents’)
experienced greater average increases in BMI (mean increase:
6.46 kg m–2, 95% CI: 5.98, 6.93) than men with other work-family
combinations. Mid-life BMI was also higher among men who
experienced a divorce (‘Work, divorced parent’ group; mean
increase: 5.86 kg m–2, 95% CI: 5.16, 6.58).
As in the NSHD, NCDS men in the ‘Teen parent’ type

experienced significantly more BMI growth than other men. Men
who made earlier transitions to family life (‘Work, early family’) also
had a large increase in BMI across adulthood. In the BCS, mean
BMI for men in childless work-family groups or those characterised
by later transitions to parenthood increased significantly less than
for men in work-family life courses characterised by early
transitions to parenthood. An exception were men in the

Table 2. Predicted mean BMIs at ages 16 and 42 by work-family life course type for men in three British birth cohorts

Predicted mean BMI
at age 16

95% CI Predicted mean BMI
at age 42

95% CI Increase in mean BMI between
16 and 42

95% CI

NSHD
Work, later family 19.94 19.15, 20.73 24.62 23.51, 25.72 4.68 4.36, 5.00
Work, early family 20.13 19.29, 20.97 25.46 24.28, 26.64 5.33 4.99, 5.66
Work, marriage, non-parent 20.09 19.24, 20.94 25.09 23.82, 26.36 5.00 4.58, 5.41
Work, no family 19.74 18.89, 20.59 24.95 23.66, 26.23 5.21 4.77, 5.64
Work, divorced parent 19.89 18.78, 21.00 25.75 23.94, 27.55 5.86 5.16, 6.55
Teen parent 20.30 19.16, 21.44 26.76 25.14, 28.37 6.46 5.98, 6.93
Work, cohabitation, later parent 20.07 19.07, 21.07 25.34 23.53, 27.14 5.27 4.46, 6.07
Unstable work, no family 20.77 18.96, 22.58 25.26 24.60, 27.80 4.49 5.64, 5.22

NCDS
Work, later family 20.69 20.23, 21.15 26.71 26.22, 27.20 6.02 5.99, 6.05
Work, early family 20.80 20.32, 21.28 27.32 26.75, 27.89 6.52 6.44, 6.60
Work, marriage, non-parent 20.80 20.29, 21.32 27.13 26.47, 27.79 6.33 6.18, 6.48
Work, no family 20.54 20.04, 21.04 26.54 25.92, 27.16 6.00 5.88, 6.12
Work, divorced parent 20.64 20.09, 21.19 26.05 25.30, 26.80 5.41 5.21, 5.61
Teen parent 20.34 19.58, 21.10 27.76 26.44, 29.08 7.42 6.86, 7.98
Work, cohabitation, later parent 20.52 20.00, 21.04 26.76 26.08, 27.44 6.24 6.08, 6.40
Unstable work, no family 20.71 20.00, 21.42 26.26 25.07, 27.45 5.55 5.07, 6.03

BCS
Work, later family 21.39 20.60, 22.18 27.68 26.87, 28.49 6.29 6.27, 6.31
Work, early family 21.46 20.61, 22.31 28.69 27.76, 29.62 7.23 7.16, 7.30
Work, marriage, non-parent 21.42 20.54, 22.30 27.85 26.88, 28.82 6.43 6.34, 6.52
Work, no family 21.28 20.45, 22.11 27.51 26.62, 28.40 6.23 6.17, 6.29
Work, divorced parent 21.29 20.28, 22.30 28.47 27.29, 29.65 7.18 7.01, 7.35
Teen parent 19.40 17.68, 21.12 26.76 24.48, 29.04 7.36 6.80, 7.92
Work, cohabitation, later parent 20.97 20.11, 21.83 27.53 26.60, 28.46 6.56 6.48, 6.64
Unstable work, no family 20.34 19.29, 21.39 27.36 26.13, 28.59 7.02 6.85, 7.19

Abbreviations: BCS, British Cohort Study; BMI, body mass index; CI, confidence interval; NCDS, National Child Development Study; NSHD, National Survey of
Health and Development. Models adjusted for birthweight, child BMI, early-life health (internalising and externalising symptoms, reported health
concerns, hospital admissions), educational attainment, parental interest in the child’s education, reading scores, childhood social class and household adult
social class.
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‘Unstable work, no family’ group who also had larger BMI
increases (mean increase: 7.02 kg m–2, 95% CI: 6.85, 7.19).
It is worth noting that average BMIs for men at age 42 in all of

the work-family groups in the three cohorts were higher than the
WHO threshold for overweight. The only exceptions are NSHD
men in the ‘Work, later family’ and ‘Work, no family’ groups. In the
BCS, men in the ‘Work, marriage, non-parent’ and ‘Unstable work,
no family’ groups were very nearly at the threshold for obesity by
the age of 42, on average.

Work-family life courses and BMI trajectories for women
Average BMI increases did not differ by work-family trajectory type
for women in the NSHD (Table 3, regression coefficients presented
in Supplementary Table 2). However, the BMI of NCDS women in
work-family groups characterised by later transitions to parent-
hood increased significantly less than that of women who made
early transitions to parenthood (Figure 1). In the BCS, long-term
homemakers (‘No paid work, early family’) had the largest increase

in BMI; in fact, the gap between the BMI for this group and that for
others with paid work grew across the three cohorts as this
became an increasingly non-normative group (NSHD: 4.72 kg m–2,
95% CI: 4.00, 5.45; NCDS: 5.31 kg m–2, 95% CI: 4.97, 5.66; BCS:
6.88 kg m–2, 95% CI: 6.51, 7.26; P-value for cohort change p 0.001;
see Figure 2 for difference for BCS women). Women in the ‘Teen
parent’ group experienced the second largest increase in BMI in
the BCS cohort.
Average BMIs for women in all of the work-family groups in the

BCS were higher than the WHO threshold for overweight, with
long-term homemakers (‘No paid work, early family’), working
mothers who had their children early (‘Work, early family) and
‘Teen parents’ very nearly at the threshold for obesity by the age
of 42, on average. NSHD women who were not married, not
parents or not in paid work were also almost at the threshold for
obesity by the age of 42.
The distribution of all covariates by cohort and work-family type

is shown in Supplementary Table 3 for men and Supplementary
Table 4 for women.

Table 3. Predicted mean BMIs at ages 16 and 42 by work-family life course type for women in three British birth cohorts

Predicted mean BMI
at age 16

95% CI Predicted mean BMI
at age 42

95% CI Increase in mean BMI between
16 and 42

95% CI

NSHD
Work, later family 20.44 19.38, 21.50 24.93 23.34, 26.52 4.49 3.96, 5.02
Work, early family 20.64 19.41, 21.87 24.70 22.59, 26.81 4.06 3.18, 4.94
Work, marriage, non-parent 20.30 19.06, 21.54 23.96 21.81, 26.11 3.66 2.75, 4.57
Work, no family 21.14 19.88, 22.40 24.25 22.07, 26.43 3.11 2.19, 4.02
Work, divorced parent 20.19 18.53, 21.85 23.29 19.83, 26.75 3.10 1.30, 4.90
Teen parent 20.58 19.28, 21.88 24.12 21.81, 26.43 3.54 2.53, 4.55
Work, cohabitation, later parent 20.89 19.32, 22.46 24.55 22.61, 26.49 3.66 3.29, 4.03
Unstable work, no family 24.08 21.66, 26.50 29.08 25.02, 33.14 5.00 3.36, 6.64
Later family, work break 20.66 19.43, 21.89 24.47 22.36, 26.57 3.81 2.93, 4.68
Early family, work break 20.39 19.16, 21.62 24.96 22.85, 27.07 4.57 3.68, 5.45
Part-time work, early family 20.55 19.32, 21.78 24.26 22.17, 26.35 3.71 2.84, 4.57
No paid work, early family 20.62 19.38, 21.86 24.97 22.82, 27.12 4.35 3.44, 5.26

NCDS
Work, later family 20.82 20.28, 21.36 25.42 24.76, 26.08 4.60 4.47, 4.73
Work, early family 20.92 20.32, 21.52 26.35 25.47, 27.23 5.43 5.16, 5.70
Work, marriage, non-parent 20.49 19.88, 21.10 25.25 24.35, 26.15 4.76 4.47, 5.05
Work, no family 20.73 20.12, 21.34 24.79 23.90, 25.68 4.06 3.77, 4.35
Work, divorced parent 20.51 19.83, 21.19 24.97 23.87, 26.07 4.46 4.04, 4.88
Teen parent 20.60 19.81, 21.39 25.63 24.30, 26.96 5.03 4.49, 5.57
Work, cohabitation, later parent 20.95 20.31, 21.59 24.71 23.74, 25.68 3.76 3.43, 4.09
Unstable work, no family 21.55 20.59, 22.51 26.74 24.93, 28.55 5.19 4.34, 6.04
Later family, work break 20.69 20.09, 21.29 25.25 24.38, 26.12 4.56 4.29, 4.83
Early family, work break 20.85 20.25, 21.45 26.01 25.15, 26.87 5.16 4.90, 5.42
Part-time work, early family 20.87 20.28, 21.46 25.77 24.92, 26.62 4.90 4.64, 5.16
No paid work, early family 20.76 20.11, 21.41 26.29 25.28, 27.30 5.53 5.18, 5.88

BCS
Work, later family 22.06 21.18, 22.93 26.57 25.61, 27.52 4.51 4.43, 4.59
Work, early family 22.11 21.11, 23.11 27.85 26.60, 29.10 5.74 5.49, 6.00
Work, marriage, non-parent 21.80 20.82, 22.78 27.26 26.06, 28.46 5.46 5.24, 5.68
Work, no family 21.80 20.85, 22.75 26.74 25.60, 27.88 4.94 4.75, 5.13
Work, divorced parent 21.81 20.75, 22.87 26.83 25.45, 28.21 5.02 4.70, 5.34
Teen parent 21.71 20.59, 22.83 28.02 26.57, 29.47 6.31 5.98, 6.64
Work, cohabitation, later parent 21.81 20.84, 22.78 26.36 25.18, 27.54 4.55 4.34, 4.76
Unstable work, no family 21.84 20.65, 23.03 26.85 25.24, 28.46 5.01 4.59, 5.43
Later family, work break 21.89 20.93, 22.85 26.51 25.34, 27.68 4.62 4.42, 4.82
Early family, work break 22.27 21.26, 23.28 27.69 26.44, 28.94 5.42 5.18, 5.66
Part-time work, early family 22.02 21.06, 22.98 27.16 26.00, 28.32 5.14 4.94, 5.34
No paid work, early family 21.92 20.82, 23.02 28.61 27.18, 30.04 6.69 6.36, 7.02

Abbreviations: BCS, British Cohort Study; BMI, body mass index; CI, confidence interval; NCDS, National Child Development Study; NSHD, National Survey of
Health and Development. Models adjusted for birthweight, child BMI, early-life health (internalising and externalising symptoms, reported health concerns,
hospital admissions), educational attainment, parental interest in the child’s education, reading scores, childhood social class and household adult social class.
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DISCUSSION
Using prospective data from three British birth cohorts, we have
shown that work-family life courses were related to differential
growth in BMI across adulthood. More specifically, work-family life
courses characterised by earlier transitions to parenthood and
weaker ties to paid work were associated with larger increases in
BMI over the adult life course, even after accounting for
differences in birthweight, child BMI, prior health, educational
attainment and socioeconomic position. In some cases, and
particularly for women who were long-term homemakers, this
difference became more pronounced over historical time.
The findings of this study are consistent with previous work

showing that early parenthood may have long-lasting implications
for health.7,8,12,13,27,36,37 We extend this to include BMI trajectories
across adulthood in three British birth cohorts. Earlier transitions
to parenthood may disrupt educational and career
trajectories38–40 resulting in increased stress and consequently
increased growth in BMI. Earlier transitions to parenthood may
also be linked to increasing obesity through unhealthy behaviours.
For example, later transitions to parenthood have been related to
increased social control of risky health behaviours, and higher
participation in physical activity in later life.19 Similarly, prior
studies have proposed that parents with preschool children may
be less likely than parents with older children and those without
children to have time to exercise.41 When parenthood commences
earlier in life, unhealthy behaviours (such as absence of physical
activity) are established and continue throughout adulthood.42 In
our study, we adjusted for socioeconomic position from childhood
onwards, therefore our findings suggest that the association
between early parenthood and subsequent BMI operates over and
above socioeconomic circumstances, at least as captured by
occupational class.
Our study also suggests that the combination of earlier

transitions to becoming a parent and weaker links with paid
work (for example, long-term homemakers) may be particularly
problematic for BMI. Our findings are consistent with previous
work showing that women who were long-term homemakers had
a greater increase in BMI across adulthood, compared with
women who occupied multiple social roles.3 Similarly, American
research has shown that women making non-normative (early)
transitions to parenthood had lower psychological well-being in
late mid-life.27 The addition of two more recent cohorts of women
suggests that differences in BMI between homemakers and others
may continue to grow over time as women increasingly opt out of
this work-family pattern.

Our findings further indicate that non-normative social roles
may also be associated with poorer health among men. In the BCS,
becoming a parent in their teens was associated with even more
growth in BMI among men than among women; and this
trajectory type put men at particular risk in every cohort. In
addition, men in the ‘Work, divorced parent’ group had greater
increases in BMI in the NSHD. This was also the case for men in the
‘Unstable work, no family’ in the BCS, suggesting that weak links
with paid work, partnerships and family may be particularly
disadvantageous for men. There is much evidence to show that
marriage is especially beneficial for the health of men and,
conversely, that divorce may have greater negative health impacts
for men than women.43–45

Our findings must be considered in the context of several
limitations. First, we were not able to include experiential aspects
of work and family life, such as quality and satisfaction, which may
have partly explained some of the associations seen here. There
are also likely to have been important changes to the physical
activity levels of working lives across cohorts, with members of the
BCS being more likely to be in sedentary, non-manual work,46

possibly in combination with increasing reliance on vehicular
transport to work. Second, some of the BMI measures, especially
for the BCS, were self-reported rather than objectively assessed.
Despite this, self-reported BMI was found to correlate highly with
preceding or subsequently measured BMI (for example, in the
NCDS the correlation between measured BMI at age 33 and self-
reported BMI at age 42 was 0.753). A third limitation is that our
sample was restricted to those with at least one observed BMI
measure. Longitudinal birth cohort studies suffer from differential
attrition, meaning that those who were more disadvantaged or
less healthy are likely to be underrepresented in this study.47 If so,
this is likely to have resulted in underestimates of associations
seen here. However, maximum likelihood estimation allows for
incorporation of participants without all BMI observations in
analyses. Finally, the enormity of the data included in our
sequence analysis of work-family life courses necessitated that
we combine those out of paid work because of unemployment,
full-time education and sickness into one group; therefore, it is not
possible to disentangle unemployment from sickness effects in
our ‘Unstable work, no family group’.
Limitations aside, our study has a number of strengths. The use

of multi-channel sequence analysis allowed us to simultaneously
consider work, partnerships and parenthood across the adult
years, and to be one of the first studies to do so in relation to
health. In addition, our use of the multiple measures of BMI
available in the surveys allowed for more reliable estimation of

Figure 1. Selected predicted BMI trajectories (16–42 years)—
NCDS women.

Figure 2. Selected predicted BMI trajectories (16–42 years)—
BCS women.
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BMI trajectories. Missing information was accounted for using
multiple imputation techniques, therefore reducing bias asso-
ciated with attrition and non-response. We also utilised prospec-
tively collected data on both men and women in three nationally
representative British birth cohorts. By comparing results across
three cohorts born in 1946, 1958 and 1970, we explored work-
family life course patterns and BMI trajectories in differing
historical contexts. For example, these three cohorts experienced
differences in the transition from school to work; 1946 study
members would have experienced high employment rates but
1958 study members would have experienced higher rates of
unemployment throughout the 1970s, although most would have
found employment immediately leaving full-time education. In
contrast, members of the 1970 cohort would have entered the
labour market in the mid-1980s when unemployment rates were
very high, particularly among young people.46 With respect to
partnerships and parenthood, societal rates of cohabitation and
divorce, as well as increasing parenthood outside of marriage or
long-term partnerships, increased with each successive cohort.48

This changing historical context will have had implications for the
work and family opportunities for members of the three birth
cohorts. In our study, cross-cohort comparison suggests the
strength of social norms in the social patterning of BMI across
cohort. For example, for women, early parenthood and long
periods of full-time homemaking were linked with greater
increases in BMI in the most recent cohort of women for whom
these patterns are no longer normative. This was not the case for
the earliest cohort of women who were more likely to be
homemakers. Finally, this study has included both genders in its
investigation of work-family life courses and BMI and shown that
work-family life courses are influential for the BMI trajectories of
men as well as women.
In conclusion, our study suggests that earlier transitions to

becoming a parent and weaker long-term ties to paid work are
associated with increased growth in BMI across adulthood in three
British birth cohorts. Further research is required to investigate the
life course mechanisms involved.
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