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Abstract

BACKGROUND
Empirical evidence has demonstrated adverse associations between parental
nonstandard work schedules (i.e., evenings, nights, or weekends) and child
developmental outcomes. However, there are mixed findings concerning the
relationship between parental nonstandard employment and children’s body mass index
(BMI), and few studies have incorporated information on paternal work schedules.

OBJECTIVE
This paper investigated BMI trajectories from early to middle childhood (ages 3–11) by
parental work schedules at 9 months of age, using nationally representative cohort data
from the United Kingdom. This study is the first to examine the link between
nonstandard work schedules and children’s BMI in the United Kingdom.

METHODS
We used data from the Millennium Cohort Study (2001‒2013, n = 13,021) to estimate
trajectories  in  BMI,  using  data  from  ages  3,  5,  7,  and  11  years.  Joint  parental  work
schedules and a range of biological, socioeconomic, and psychosocial covariates were
assessed in the initial interviews at 9 months.
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RESULTS
Compared to children in two-parent families where parents worked standard shifts, we
found steeper BMI growth trajectories for children in two-parent families where both
parents worked nonstandard shifts and children in single-parent families whose mothers
worked  a  standard  shift.  Fathers’  shift  work,  compared  to  standard  shifts,  was
independently associated with significant increases in BMI.

CONCLUSIONS
Future public health initiatives focused on reducing the risk of rapid BMI gain in
childhood can potentially consider the disruptions to family processes resulting from
working nonstandard hours.

CONTRIBUTION
Children in families in which both parents work nonstandard schedules had steeper
BMI growth trajectories across the first decade of life. Fathers’ nonstandard shifts were
independently associated with increases in BMI.

1. Introduction

The prevalence of overweight and obesity in school-age children has increased
dramatically in the United Kingdom in the last two decades and is estimated to affect
nearly one-third of children (van Jaarsveld and Gulliford 2015). High body mass index
(BMI) in early childhood has implications for concurrent and future physical and
psychological health (Daniels 2009), and overweight children are more likely to be
obese as adults and develop obesity-related illnesses (Nader et al. 2006).

There has been considerable interest in the association of maternal employment
and child overweight/obesity, with much of the evidence indicating that the duration or
intensity of maternal work hours is positively related to the increased risk of
overweight/obesity and increased BMI (Morrissey, Dunifon, and Kalil 2011; Phipps,
Lethbridge, and Burton 2006). Above and beyond the role of parental employment,
there is limited examination of the link between nonstandard work (i.e., schedules
outside the traditional nine-to-five working day) and children’s BMI (Miller and Chang
2015; Morrissey, Dunifon, and Kalil 2011). The preponderance of existing evidence
shows deleterious associations between nonstandard shifts and child and family
outcomes. For example, studies have linked work at nonstandard times to problems
with cognitive development (Han 2005; Han and Fox 2011), school engagement, and
extracurricular activities (Han 2006), and adolescent problem behaviors and depression
(Han and Miller 2009; Han and Waldfogel 2007). Drawing on Bronfenbrenner’s
ecological theory, a recent review suggests family resources and processes are
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correlated to optimal child health and development (Li et al. 2014). For example,
nonstandard work during early childhood may increase parents’ stress and fatigue (Li et
al. 2014). Mental health, fatigue, and stress may impinge on healthy eating behaviors
and activities (e.g., physical exercise and healthy dietary choices) that children
subsequently adopt (Morrissey, Dunifon, and Kalil 2011). Compromised
socioemotional resources may make it difficult to establish an organized and supportive
home environment (Heymann and Earle 2001), which in turn could have implications
for children’s BMI (Asarnow, McGlinchey, and Harvey 2015; Snell, Adam, and
Duncan 2007).

Nonstandard schedules may have a positive, negative, or neutral association with
children’s BMI. A nonstandard schedule may be preferred by parents who try to avoid
nonparental childcare and choose to be available to their children during the day
(Presser 1989). In two-parent families, where one or both parents work nonstandard
hours, parents may have more equitable parental care of children and choose to engage
in “tag-team” parenting (Presser 2003). Additionally, parents may work nonstandard
hours because an employer offers higher wages. However, census data suggests
nonstandard workers have little decision latitude over these work arrangements and are
in such work arrangements due to constraints rather than personal preferences
(McMenamin 2007). Alternatively, nonstandard shifts may impinge on family routines
that are important for children’s weight. For example, parents who work nonstandard
hours may not be available during key times, such as weekends, late afternoons, dinner
time, or bedtimes/waking times, during which family meals, organized physical
activity, and bedtime routines may occur. Parents’ fatigue, stress, and depression may
be important channels through which nonstandard shifts are related to children’s BMI
(Morrissey, Dunifon, and Kalil 2011). Parents who are sleep-deprived or stressed may
be less likely to plan mealtimes and more likely to rely on fast or prepared food (Devine
et  al.  2006;  Jabs  et  al.  2007),  which  could  unfavorably  influence  children’s  BMI
(Anderson, Butcher, and Levine 2003).

Findings from studies investigating the relationship between nonstandard
employment and children’s BMI are largely mixed. Nationally representative data from
the United States has shown significant weight gain among adolescent children of
mothers who worked nonstandard schedules for either a few years or longer-term
(Miller and Han 2008). Other studies have found no link between mothers’ nonstandard
work schedules and children’s weight gain or risk of overweight and obesity
(Champion et al. 2012; Morrissey, Dunifon, and Kalil 2011). Similarly, it has been
demonstrated that fathers’ nonstandard work schedules are associated with greater risk
of being overweight/obese in 9-year-old Australian children (Champion et al. 2012) but
not among 3‒9-year-old US children (Miller and Chang 2015). There is also mixed
evidence for the role of joint parental work schedules. For example, a cross-sectional
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study of Australian children found no increased risk for overweight or obesity for any
combination of parental work schedules (Champion et al. 2012). However, a recent
longitudinal examination of US children found a higher risk of overweight or obesity
for children whose mothers worked nonstandard shifts at a secondary job, irrespective
of fathers’ work schedules (Miller and Chang 2015). Such conflicting evidence may be
due to differences in analytical techniques, child age at assessment, and/or cultural
context studied, making it difficult to extrapolate to the UK context.

A recent review of the literature on nonstandard work schedules and child
outcomes has highlighted family structure as a salient moderator of the role of
nonstandard work (Li et al. 2014). Families with more social and economic resources
may be better able to respond to the challenges of nonstandard work schedules.
Particularly, it has been hypothesized that single-parent families may have limited
economic and time resources and these disadvantages may exacerbate the potential
adverse associations between nonstandard work schedules and children’s health.
Surprisingly, research examining differences in the relationship between nonstandard
employment and children’s risk of overweight/obesity by family structure has
consistently found nonstandard shift work to be associated with an increased risk of
overweight/obesity for children in two-parent families (Miller and Chang 2015; Miller
and Han 2008).

Our analyses will complement and extend prior research in several important
ways. First, no study has investigated the association between nonstandard work
schedules and children’s BMI in the United Kingdom. Second, the contribution of joint
parental nonstandard work schedules on BMI trajectories has not been examined. Third,
we will distinguish between one- and two-parent families when we examine joint
parental work schedules measured at 9 months of age (Champion et al. 2012; Miller and
Chang 2015), as family structure is a potential moderator of the association of
nonstandard work and child outcomes (Li et al. 2014).

2. Data

The Millennium Cohort Study (MCS) is a nationally representative longitudinal study
of 9-month-old infants born in the United Kingdom between September 2000 and
January 2002 (Plewis et al. 2004). The sample was clustered at the electoral ward (an
administrative unit level) such that disadvantaged residential areas and areas with a high
proportion of ethnic minority residents are overrepresented. The main respondents are
primarily mothers (99%). Interviews were conducted at ages 9 months and 3, 5, 7, and
11 years.

http://www.demographic-research.org/
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2.1 BMI

BMI was derived as weight (kg) divided by the square of height (m2). Height and
weight measurements were collected from children at ages 3, 5, 7, and 11 years using
Tanita scales and stadiometers (Hansen and Joshi 2007). Changes in raw BMI provide
estimates that are more interpretable over other BMI (e.g., percent, z score, or centile)
measures when investigating childhood adiposity changes (Berkey and Colditz 2007).
BMI is a limited measure of adiposity because it does not distinguish between fat and
muscle (Burkhauser and Cawley 2008), but it is used to establish adiposity in children
in both clinical and research settings (Krebs et al. 2007).

2.2 Parental nonstandard employment

Information on maternal and paternal nonstandard work was collected at 9 months.
Parents who reported being in paid work were asked to state the frequency they worked
each type of nonstandard work schedule: evening (6 p.m.‒10 p.m.), night (10 p.m.‒
7 a.m.), away from home overnight, and weekends. The response categories were
‘every week,’ ‘at least once a month,’ ‘less than once a month,’ and ‘never.’ These were
collapsed into a binary variable in which respondents were coded as 1 if they worked a
particular schedule every week and 0 if otherwise. Respondents were categorized as
working a standard schedule if they were employed but indicated that they did not have
any of the nonstandard work schedules described. A mutually exclusive variable
described nine joint parental work schedules, in line with previous research (Champion
et al. 2012): (1 ‒ referent) both parents standard; (2) both parents nonstandard; (3)
mother nonstandard/father standard; (4) mother standard/father nonstandard; (5) one
parent employed standard, one-parent family; (6) one parent employed standard, two-
parent family; (7) one parent employed nonstandard, one-parent family; (8) one parent
employed nonstandard, two-parent family; or (9) neither parent employed (one- or two-
parent family).

In the MCS, respondents are able to select more than one type of nonstandard
work schedule, making the nonstandard employment categories not mutually exclusive.
Thus, the measures of nonstandard work capture exposure to types of nonstandard work
which may be in combination with other types of nonstandard work schedules or
experienced in isolation (Dunifon et al. 2013). This categorization follows recent
published work using MCS (Zilanawala 2017). Additionally, this study is concerned
with the timing of nonstandard employment, above and beyond the intensity of
employment. Consequently, we adjust for parental weekly hours of work (as described
below). Further to variable measurement, information on nonstandard employment was
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captured  from  parents  who  may  be  in  sales  or  service  jobs  alongside  parents  who
reported professional or managerial jobs ‒ industries represented in nonstandard
employment (Han 2008; Presser 2003).

2.3 Time-invariant covariates

Biological, socioeconomic, and psychosocial covariates were also measured at 9
months. Informed by previous research, we controlled for variables that are associated
with both nonstandard work schedules and children’s BMI growth (Martinson,
McLanahan, and Brooks-Gunn 2015; Miller and Chang 2015). These were child’s
gender, birth weight, mother’s age in years, gestational age at birth, whether ever
breastfed, prepregnancy maternal BMI, birth order, highest educational attainment in
the household, equivalized household income in quintiles (adjusted for household size),
usual hours worked per week (mothers and fathers separately), and mother’s
psychological distress. There was considerable variation in these covariates between
families who worked any nonstandard shift and families who did not work these
schedules (see Appendix Table A-1), and these differences across families justified the
inclusion of these covariates.

3. Statistical analysis

We analyzed singleton children because of the moderating effect of multiple births on
child development (Hansen and Joshi 2007). Descriptive statistics and longitudinal
analyses were conducted on a sample of children for whom the main respondent was
the  mother  (~99%  of  parents  interviewed  at  9  months)  and  there  was  complete
information on parental work schedules, covariates, and at least one BMI measurement
(n = 13,021; 43,141 child-years).

We estimated growth curve models for children’s BMI trajectories by parental
work schedules (Singer and Willett 2003). This modeling technique estimates a BMI
intercept  at  age  3  (baseline)  and  the  slope  for  each  child  across  time  (level  1),  an
intercept and slope by parental work schedules (level 2), and the variance in the
intercepts and slope. Time was parameterized using children’s average age in years and
centered at age 3 so that the intercept (time = 0) represented the average BMI at
baseline, with subsequent measures at times 2, 4, and 8 representing BMI at ages 5, 7,
and 11 respectively. Our analyses also adjusted for continuous child’s age (to account
for variation in age at each wave), a practice following previous research (Zilanawala,
Sacker, and Kelly 2016). In line with previous work on nonstandard shift work and
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child BMI and obesity, we assessed changes in BMI per year (Miller and Chang 2015;
Morrissey, Dunifon, and Kalil 2011). To account for potentially nonlinear BMI
trajectories, we included a squared term for time. Wald tests revealed that the squared
term did not vary by work schedules. In sensitivity analyses, a cubed term of time was
added, which produced results consistent with those described below.

In supplementary analyses, we examined whether the association between parental
work schedules and BMI trajectories varied by gender. We added an interaction
between parental work schedules and gender and a three-way interaction among
parental work schedules, gender, and time. The same strategy was used to investigate
potential heterogeneity in the association between parental work schedules and BMI
trajectories by work hours.

We present tables illustrating estimated BMI at age 3 and rate of change in BMI by
parental work schedules for both age- and gender-adjusted and multivariable-adjusted
models. To decrease complexity, results for control variables are not shown in
regression models. All analyses are weighted to account for nonresponse and the
unequal probability of being sampled.

4. Results

Table 1 describes parental work schedules at 9 months. Over 50% of families,
irrespective of family structure, had at least one parent working a nonstandard schedule.
One-third of families had two employed parents and at least one parent working a
nonstandard schedule. Almost 2% of families were a single-parent family in which the
mother  worked  a  nonstandard  schedule.  Nearly  17%  of  all  families  had  one  or  both
parents unemployed.

Table 1: Parental work schedules at 9 months (n = 13,021)a

Combined parental work schedules %
Both parents standard 13.0

Both parents nonstandard 10.2
Mother nonstandard/father standard 8.6
Mother standard/father nonstandard 13.6
One parent employed standard, one-parent family 1.8

One parent employed standard, two-parent family 15.2
One parent employed nonstandard, one-parent family 1.6
One parent employed nonstandard, two-parent family 19.2
Neither parent employed 16.8

a All percentages are weighted. Sample size is not weighted. Singleton births only.
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Table 2 presents estimates from growth curve analyses. The intercept coefficients
represent differences in BMI at age 3 (baseline) by parental work schedules. Children in
two-parent families in which only one parent was working (irrespective of schedule
type) had significantly lower BMI at age 3 than children in two-parent families in which
both parents worked standard schedules (coefficient: ‒0.13, standard error: 0.06;
coefficient: ‒0.18, standard error: 0.06; Model 1); however, these baseline differences
were attenuated in models that also accounted for biological and socioeconomic factors.

Table 2: BMIa trajectory growth models from combined parental work
schedulesb

Model 1c Model 2d

Baseline Growth Baseline Growth
Intercept 16.4*** ‒0.31*** 14.9*** ‒0.31***

(0.050) (0.014) (0.43) (0.014)
Wave squared 0.075*** 0.075***

(0.0010) (0.0010)
Both parents nonstandard ‒0.0015 0.056** ‒0.011 0.056**

(0.068) (0.018) (0.069) (0.018)
Mother nonstandard/father standard 0.032 0.0080 0.058 0.0075e

(0.078) (0.019) ‒ (0.075) (0.019)

Mother standard/father nonstandard ‒0.064 0.023 ‒0.046 0.023
(0.066) (0.018) (0.065) (0.018)

One parent employed standard, one-parent family ‒0.21 0.15*** ‒0.073 0.15***
(0.12) (0.043) (0.14) (0.043)

One parent employed standard, two-parent family ‒0.18** 0.013 0.0099 0.013e

(0.061) (0.016) (0.074) (0.016)
One parent employed nonstandard, one-parent family 0.0021 0.041 0.19 0.039f

(0.14) (0.028) (0.15) (0.028)

One parent employed nonstandard, two-parent family ‒0.13* 0.026 0.063 0.026
(0.060) (0.015) (0.073) (0.015)

Neither parent employed ‒0.011 0.092*** 0.36** 0.092***
(0.065) (0.017) (0.12) (0.017)

Variance 2.0 0.14 1.9 0.14
Covariance between baseline and growth ‒0.01 ‒0.05
Model fit

AIC 183,315.6 182,379.1

BIC 183,523.7 182,760.6

a Weight (kg)/height (m2)
b Total number of children in Models 1 and 2 is 13,021, and number of child-years is 43,141. All estimates are weighted by sample
weights. Reference category is both parents working standard schedules. Standard errors in parentheses.
c Model 1 includes age and gender.
d Model 2 includes age, gender, and all covariates.
e Work schedule significantly different from both parents working nonstandard shifts at p <0.05.
f Work schedule significantly different from one parent working a standard shift in a one-parent family at p< 0.05.
*** p <0.001, ** p <0.01, * p <0.05
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Three groups of children had faster rates of BMI growth across childhood than
their peers whose parents both worked standard schedules: children in two-parent
families in which both parents worked nonstandard schedules, children in one-parent
families whose parent worked a standard schedule, and children in families in which
neither parent was employed. These associations were robust to adjustment for
confounding factors. Figure 1 depicts predicted BMI trajectories for children in two-
parent families in which both parents worked standard schedules and in which both
parents worked nonstandard schedules, and in one-parent families in which the parent
worked a standard schedule.

Figure 1: Predicted BMI trajectories by parental work schedules

Note: This figure presents predicted BMI trajectories by parental work schedules in children aged from 3 to 11 years using the modal
value of categorical and the mean value of continuous control variables. Predictions are displayed only for significant parental work
schedules as reported in Table 2.

Several baseline variables from Model 2 were independently associated with BMI
at age 3 and are of note (results not shown). BMI at baseline is significantly higher for
boys. Maternal BMI, children who are first-born, gestational age, low birth weight,
work hours, and family income were correlated with baseline BMI. No independent
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associations of BMI at age 3 with any of the other parent and child characteristics were
statistically significant, all else being equal.

We examined maternal and paternal nonstandard work separately and found only
paternal nonstandard work (Table 3), as compared to working a standard schedule, to be
associated with significant increases in BMI across childhood. These estimates were
robust to adjustments for covariates. We also examined factors that may moderate the
association between parental work schedules and BMI trajectories (data not shown). We
tested whether parental work schedules differentially impacted boys and girls, given
evidence of gender differences in the maternal employment literature (Han and Miller
2009; Han, Waldfogel, and Brooks-Gunn 2001). Our key findings on parental work
schedules noted above did not vary by gender at baseline; however, BMI trajectories for
children in two-parent families in which both parents worked nonstandard schedules
did. Girls had a faster rate of BMI growth than boys. Finally, given the evidence on the
linkages between the intensity of employment and increased risk of overweight/obesity
(Benson and Mokhtari 2011; Coley and Lombardi 2012), we examined moderation by
parental total work hours, observing no significant variation in the associations for
baseline BMI or BMI trajectories by total work hours.

Table 3: Growth curve analyses predicting BMIa from fathers’ work
schedulesb

Model 1c Model 2d

Baseline Growth Baseline Growth

Intercept 16.4*** ‒0.30*** 14.8*** ‒0.31***
(0.035) (0.011) (0.43) (0.012)

Wave squared 0.075*** 0.075***
(0.0010) (0.0010)

Father's work schedule
Standard (reference)
Nonstandard ‒0.019 0.025* ‒0.017 0.025*

(0.039) (0.010) (0.041) (0.010)
Not working ‒0.059 0.056** 0.082 0.055**

(0.065) (0.018) (0.10) (0.018)
No father at home 0.073 0.092*** 0.24* 0.091***

(0.060) (0.016) (0.10) (0.016)
Variance 2.0 0.14 1.9 0.14
Covariance between baseline and growth ‒0.01 ‒0.05
Model fit
AIC 183,330.5 182,386.5
BIC 183,460.6 182,716.0

a Weight (kg)/height (m2)
b Total number of children in Models 1 and 2 is 13,021, and number of child-years is 43,141. All estimates are weighted by sample
weights. Standard errors in parentheses.
c Model 1 includes age and gender.
d Model 2 includes age, gender, maternal work schedules, and all covariates.
*** p <0.001, ** p <0.01, * p <0.05
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5. Discussion

Using nationally representative longitudinal data from the United Kingdom, we found
that children’s BMI trajectories between the ages of 3 and 11 years were associated
with  parental  work  schedules  at  9  months  of  age.  Children  in  families  in  which  both
parents worked nonstandard schedules and children in one-parent families whose parent
worked a standard schedule had significantly increased BMI growth across early to
mid-childhood, as compared to their peers in families whose parents worked standard
schedules. Our finding on two parents working nonstandard schedules can be
considered more robust than a prior study which used a cross-sectional sample and
found a borderline significant association between joint work schedules and child
overweight/obesity (Champion et al. 2012), but it is inconsistent with a recent analysis
of US children which found no association between both parents working nonstandard
schedules and risk for overweight or obesity (Miller and Chang 2015). This could be
due to our more detailed joint work classification and incorporation of family structure.
Two studies  more  closely  related  to  our  analysis  have  used  raw BMI scores  but  have
conflicting findings. One study found no relationship between maternal shift work and
BMI z scores among 8- and 12-year-olds (Morrissey, Dunifon, and Kalil 2011),
whereas another study found that maternal nonstandard work was correlated with
higher BMI among 13- and 14-year-olds (Miller and Han 2008). Given the paucity of
studies in this research area, it is difficult to draw consistent conclusions on the link
between parental work shifts and children’s BMI. Indeed, the variation in the age of the
children under examination may explain these different findings. The potential role of a
child’s age in modifying the relationship between parental nonstandard work schedules
and BMI warrants more research attention.

Examining maternal and paternal nonstandard schedules separately revealed
steeper BMI trajectories for children whose fathers worked nonstandard schedules, as
compared to standard shifts, but no associations between maternal work schedules and
children’s BMI trajectories. Consistent with recent findings (Champion et al. 2012), our
results suggest the greater importance of the timing of fathers’ employment. Further
research is needed to clarify the mechanisms that link fathers’ nonstandard employment
and children’s weight as the biological and socioeconomic characteristics considered in
this study did not explain observed associations.

Our findings provide some evidence of compensatory growth patterns: Children
who were small during toddler years gained BMI quickly during childhood, a growth
pattern linked to the onset of adult obesity and other health risks (Barker et al. 2002).
Although theory predicts that single-parent families are more adversely affected by
nonstandard work, two-parent families may not be accustomed to the strain and
complexities of such schedules (Miller and Chang 2015). Future work should
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disentangle the influence of family structure and psychosocial factors among parents
working nonstandard schedules.

Our study is not without its weaknesses. First, our data is ideal for examining joint
parental work schedules at 9 months, but unfortunately less than ideal from the
perspective of examining their role across childhood because the MCS does not collect
data on fathers’ nonstandard work schedules consistently across waves of data.
Information on joint parental nonstandard work is not collected again until children are
nearly  7  years  old.  Thus  we  do  not  know  when  and  how  changes  in  joint  work
schedules may occur between 9 months and 7 years of age. This is an important
omission as evidence suggests that factors affecting child well-being may operate
differentially across child developmental stages (Duncan and Brooks-Gunn 1997). The
implication is that a father’s nonstandard work and its associated mechanisms may
depend on a child’s stage of development. Clearly, an important task for future research
is to understand whether and how the developmental implications of fathers’
nonstandard shifts change over time. Second, our descriptive study and trajectory
modeling strategy do not allow us to draw causal conclusions. Our results may be
biased if unobservable factors select parents into particular work schedules when their
children  are  9  months  old.  However,  this  is  a  general  concern  for  most  research  on
parental employment for which randomized control trials or suitable instrumental
variables are uncommon. Nevertheless, we see our research as an important first step in
establishing a baseline relationship between combined joint parental work schedules
and BMI trajectories, challenging the emphasis on the adverse effects of maternal
employment (Fertig, Glomm, and Tchernis 2009). Third, we lack information on the
extent to which parents had control over their work schedules, which limits the strength
of our conclusions as greater autonomy in work conditions is linked to time with
children which is beneficial to their health (Champion et al. 2012). Lastly, parents on
parental leave at 9 months (only 2%) are excluded from questions asking about
nonstandard schedules and are therefore excluded from our analyses.

The results of this descriptive study have implications for public health policy and
practice. Evidence suggesting that excess weight in childhood is a risk factor for excess
weight in adulthood (Strauss 1999) highlights the potential importance of work–family
policy initiatives that focus on children in working families and on the timing of
parents’ work schedules. Future research is needed to understand the mechanisms
linking nonstandard work schedules and BMI growth patterns so as to provide guidance
on public health interventions that could support working families. Our findings
underscore the need to consider fathers’ work schedules early in a child’s life, in
addition to the mothers’, in interventions focused on reducing children’s BMI. Further
research can consider how fathers’ nonstandard work arrangements are associated with
key activities, such as childcare, school-based interventions, and family meal
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preparation ‒ all of which may have differential influence on BMI trajectories but have
the potential to inform intervention planning.
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Appendix

Table A-1: Descriptive statistics by work schedules at 9 months (mean or %)
Nonstandard Standard Unemployed

n = 6,493 n = 3,776 n = 2,752

Covariates
Child is male 51.6 51.1 51.3
Biological
Birth weight, grams 3.4 3.4 3.2*

Mother's age at birth, years 29.8 29.8 24.9*
Gestation, weeks 39.5 39.5 39.2*
Ever been breastfed 76.8 75.5 49.1*
Prepregnancy maternal BMI 23.8 23.9 23.2*

Child is first birth 41.7 45.6* 41.4
Socioeconomic
Highest educational attainment in household
None 1.7 2.3 26.8*

Overseas 0.7 0.8 3.4*
NVQ1 2.5 3.3 13.5*
NVQ2 22.4 22.4 32.7*
NVQ3 16.9 18.8 13.2*

NVQ4 47.1 42.7* 9.5*
NVQ5 8.6 9.7 0.9*
Equivalized household income
Lowest quintile 4.9 5.6 80.1*

Second quintile 17.0 21.7* 17.0
Third quintile 24.1 23.3 1.8*
Fourth quintile 26.3 24.5 0.8*
Highest quintile 27.8 25.0* 0.4*

Usual hours worked per week, mother
Unemployed 34.3 47.2* 100.0*
1‒19 26.9 15.9* N/A
20‒34 23.9 21.7 N/A

35‒44 11.7 13.8* N/A
45+ 3.3 1.4* N/A
Usual hours worked per week, father
No father in household or unemployed 4.8 9.4* 100.0*

1‒40 24.4 43.2* N/A
41‒49 25.5 32.3* N/A
50+ 45.2 15.1* N/A
Psychosocial
Malaise scale (0‒9) 1.5 1.5 2.1*

Notes: All means and percentages are weighted. Sample sizes are unweighted. Work categories include one- and two-parent
families. Nonstandard includes families in which at least one parent is working a nonstandard shift. Standard is exclusive to families
that are not working any nonstandard shift but at least one parent is employed. Significance testing is in reference to nonstandard
shifts.
* p <0.05
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