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Abstract

Many mothers work in jobs with nonstandard schedules (i.e., schedules that involve work outside
of the traditional 9-5, Monday through Friday schedule); this is particularly true for economically
disadvantaged mothers. The present paper uses longitudinal data from the Fragile Families and
Child Wellbeing Survey (n = 2,367 mothers of children ages 3-5) to examine the associations
between maternal nonstandard work and children’s behavior problems, with a particular focus on
mothers’ night shift work. We employ three analytic strategies that take various approaches to
adjusting for observed and unobserved selection factors; these approaches provide an upper and
lower bound on the true relationship between night shift work and children’s behavior. Taken
together, the results provide suggestive evidence for modest associations between exposure to
maternal night shift work and higher levels of aggressive and anxious/depressed behavior in
children compared to mothers who are not working, those whose mothers work other types of
nonstandard shifts, and, for aggressive behavior, those whose mothers work standard shifts.
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In 2010, the labor force participation rate for all mothers with children was 70.8%, and
55.8% among mothers with children under a year old (Bureau of Labor Statistics, 2011).
This stands in sharp contrast to the 21% of women with a child under a year old who were in
the labor force in 1968 (cited in Han, Ruhm, Waldfogel, & Washbrook, 2008). Much
research has explored the consequences of maternal employment for working mothers and
their children (Han, Waldfogel, & Brooks-Gunn, 2001; James-Burdumy, 2005; Ruhm, 2000;
Waldfogel, Han, & Brooks-Gunn, 2002). Beyond labor force participation itself, however,
the characteristics and quality of mothers’ jobs play an important role in maternal and child
well-being.

In particular, a substantial share of working mothers is employed in jobs with nonstandard
schedules—that is, schedules that involve hours outside of the traditional 9-5, Monday
through Friday schedule, including work in the evenings, at night, or on weekends and/or on
an irregular or rotating schedule (i.e., one that varies from week to week). Data gathered in a
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special 2004 supplement to the Current Population Survey (CPS) show that, among all
workers, 17.7% usually worked shifts that fell at least partially outside the daytime shift
range (McMenamin, 2007). Other studies have shown that 12% of employed women with
children work nonstandard schedules, (Connelly & Kimmel, 2007), and 27.8% of dual-
earner households include at least one spouse who works a schedule other than a regular
fixed daytime schedule (Presser, 2003).

Nonstandard work is more common among low-income and less-educated individuals than
among those who are more advantaged (Presser, 2003). Over one-third of workers in service
occupations (36.1%) work nonstandard shifts, including half of workers in food preparation
and protective services, whereas only 8.7% of workers in management and professional
positions do so (McMenamin, 2007). Therefore, the potential implications of nonstandard
work are particularly salient for low-income populations.

The current study examines the linkages between nonstandard work and children’s socio-
emotional adjustment using a large sample of urban, lower-income mothers of young
children. We focus in particular on night shift work given the large literature suggesting
detrimental effects of night shift work on worker health and well-being. We argue that night
shift work in particular could affect the quality of maternal time with children with ultimate
impacts on child well-being. Further, given the strong possibility for omitted variables bias
in observational studies relating maternal employment to child development, we employ
three analytic strategies that take various approaches in adjusting for observed and
unobserved selection factors and that help to clarify the nature of the linkages between night
shift work and children’s behavioral adjustment.

Background

The nature of any associations between maternal nonstandard work and child behavior will
depend in part on the reasons that mothers work different types of schedules. Working
nonstandard hours may be preferable for some parents to the extent that they can rely on
“split-shift” parenting with another caregiver, ensuring that one parent is home at all times
(Presser, 1989). Others may choose to work nonstandard shifts because the employer offers
higher wages for doing so. Yet, nonstandard schedules may also be dictated by the
requirements of the job. Women who are less educated tend to have fewer employment
options and are over-represented in jobs that require nonstandard work, such as those in the
service industry. Evidence from the Current Population Survey suggests that a majority of
nonstandard workers work such schedules in response to constraints rather than preferences
(McMenamin, 2007).

Mothers’ nonstandard work schedules may influence family life and child well-being in a
variety of ways, including household financial resources, children’s child care, parental time
use, and parenting behaviors (Dunifon, Ziol-Guest & Kalil, 2012). At the same time,
selection factors may account for any observed associations between nonstandard work and
family and child functioning. That is, numerous “third factors” could predict both mothers’
nonstandard work as well as children’s behavior. Failure to control for these factors could
lead to biased estimates of the linkages between nonstandard work and child outcomes. For
instance, Wight, Raley and Bianchi (2008) showed that mothers who work evening or night
shifts have attained less education, work fewer hours per week, and earn less than those who
work standard daytime hours only. Further, among mothers, as the number of children in the
household increases, the relative risk of working night (relative to day or evening) hours
increases. All of these family demographic characteristics could be associated both with
night shift work and with children’s developmental outcomes. A variety of techniques is
available for dealing with problems of selection bias but the most common approaches are to
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include rich controls for observed characteristics or to employ econometric techniques such
as fixed effects or residualized change models to control for the possible unobserved
characteristics (NICHD & Duncan, 2003).

To the extent that nonstandard work is causally linked with family functioning and child
outcomes, economically disadvantaged families may be particularly affected. Lower-income
mothers’ greater likelihood of working nonstandard work schedules due to job requirements
rather than personal preferences could increase the challenges of balancing work and family
demands. Furthermore, lower- income parents may have more limited resources to mitigate
these challenges.

Indeed, several studies have reported correlations between nonstandard work and diminished
functioning in economically disadvantaged families. In these studies, work on nonstandard
schedules (relative to work on standard weekday schedules) has been associated in cross-
sectional analyses with increased parental stress and depression (Joshi & Bogen, 2007;
Strazdins, Clements, Korda, Broom, & D’Souza, 2006) and more hostile and ineffective
parenting (Strazdins et al., 2006). Heymann and Earle (2001) used fixed-effects techniques
to show that parental evening work (relative to no parental evening work) had a significant
negative impact on the quality of the home environment for poor families. Rapoport and Le
Bourdais (2008), who used advanced econometric techniques to deal with selection effects,
found that as the number of hours single mothers worked at a honstandard time increased,
parental time with children decreased.

Nonstandard work schedules have also been linked to children’s socio-emotional
development in low-income families. Strazdins et al. (2006) and Joshi and Bogen (2007)
found that children whose parents work nonstandard hours (relative to work on standard
weekday schedules) have higher levels of social and emotional difficulties compared to the
children of parents who work standard weekday times, and that these associations are
explained by parent depressive symptoms, parenting stress, and ineffective parenting
behavior. Furthermore, Han et al. (2008), who relied on fixed-effects techniques, reported
that of all children whose mothers worked non-day shifts, the strongest associations with
behavioral outcomes were found for children who lived in single-mother or low-income
families. On the other hand, Dunifon, Kalil, and Bajracharya (2005), who also used fixed-
effects techniques to study children of mothers transitioning from welfare to work, did not
find any evidence that non-day shifts or rotating shifts affected the behavior of children aged
five to 15, compared to standard shift work. Phillips’ (2002) cross-sectional study also found
no associations between working the night shift and young children’s behavior in low-
income families.

Distinguishing among nonstandard schedules

The influence of maternal nonstandard work on children may vary depending on the specific
time of day that mothers work. Mothers working the night shift (defined in our data as
between 11:00 pm-7:00 am) are presumably home during the day to provide care for
children not yet in school, to take part in daytime activities involving children, and to eat
dinner with their children. In fact, Wight, Raley, and Bianchi (2008) showed that mothers
who work the night shift spend significantly more time overall with their children compared
to those who work during the day or evening. However, such women are likely tired during
much of their time at home, which raises questions about the quality of time with children in
these circumstances. Indeed, Wight, Raley and Bianchi (2008) also report that working night
hours is associated with mothers’ daily half-hour sleep deficit and also less personal and
leisure time compared with mothers working day and evening shifts.
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Mothers working the evenings (between 6:00 pm-11:00 pm as measured in our data) are at
particular risk of missing children’s homework, dinner, and bedtime routines (Joshi &
Bogen, 2007; Rapoport & Le Bourdais, 2008; Wight et al. 2008) but would be potentially
more rested than mothers working the night shift and, like such mothers, would be available
during the day to provide care for and be involved with children. Mothers working an
irregular schedule (which changes frequently), may find it difficult to arrange care for
children and to develop family routines, potentially increasing stress and reducing effective
parenting behaviors. Finally, mothers who work on weekends may also find it difficult to
find child care, and may miss out on opportunities for family interactions and activities that
typically occur on weekends.

Clearly, different work schedules come with costs as well as benefits. We propose that night
shift work in particular will present risks for children’s socio-emotional adjustment. This
hypothesis is based on numerous studies (largely conducted on health professionals) that
link night shift work to adverse worker health outcomes including insufficient sleep (Gold et
al., 1992), mental health problems (Munakata et al., 2001) reduced happiness (Smith-
Coggins, Rosekind, Hurd, & Buccino, 1994), cancer, heart disease, and ulcers (Knutsson,
2003; Schernhammer et al., 2003), an increased propensity for driving accidents (assessed
using a driving simulator) (Akerstadt, Peters, Anund, & Kecklund, 2005), and lower marital
quality and increased likelihood of divorce (White & Keith, 1990).

A limitation of much existing large-scale quantitative research linking nonstandard work to
child well-being is that all work outside of the typical 9-5, Monday-Friday schedule is
combined into a single measure of “nonstandard work”, making it impossible to distinguish
a unique role for night shift work (e.g., Joshi & Bogen, 2007; Strazdins et al, 2006).
Research by Han and Miller (2009) and by Han, Miller and Waldfogel (2010) are important
exceptions. In these studies, greater exposure to maternal night shift work (defined as
working between 9pm-8am), from birth to early adolescence is associated with adolescents’
depression (Han & Miller, 2009) and engagement in risky behaviors (Han, Miller &
Waldfogel, 2010) at ages 13 and 14. These associations were especially pronounced for
boys, children in families with low incomes, and children who were in preschool or middle
school when their mothers worked nighttime hours. These findings suggest that early
childhood may be a particularly sensitive period for the influence of maternal night shift
work. Analyses in these studies suggest mediating roles for lower quality parenting
behavior, fewer family meals, less parent-child time together, and lower levels of parent-
child closeness. However, neither of these studies, both of which used data from the
National Longitudinal Survey of Youth-Child Supplement (NLSY-CS) used methods
designed to account for omitted factors that may influence night shift work and child well-
being.

Using rich data collected from a large sample of lower income and less-educated urban
mothers and their young children (the Fragile Families and Child Wellbeing Study), the goal
of this study is to examine the linkages between maternal work schedules and young
children’s behavioral adjustment, with a special focus on the night shift. Unfortunately, our
data are not ideal from the perspective of assessing the impacts of fathers’ work schedules,
as has been done in other studies (e.g., Han et al., 2010; Heymann & Earle, 2001; Strazdins
et al., 2006) because the FFCWS only collects work schedule information from children’s
biological fathers, and few children in our sample live with their fathers.

Our work employs several methods to address the non-random selection of women into
various work schedules. Further, given evidence that the associations between nonstandard
work and child well-being are strongest in lower income and single-parent families (Han et
al., 2008) for male children (Han, Miller, & Waldfogel, 2010), and because associations may
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operate different for children of various racial and ethnic backgrounds, or at varying levels
of work intensity, we also test whether these characteristics moderate the association
between night shift work and young children’s behavior. Finally, we examine whether
parenting behaviors account for any associations between night shift work and child
behavior.

Conceptual Model

Method
Data

Our analyses seek to understand how maternal work schedules in general, and night shift
work in particular, are associated with young children’s behavioral adjustment. For several
reasons, we focus exclusively on the work schedules of mothers, rather than fathers. First,
many children in our sample do not live with their fathers. Additionally, evidence suggests
that mothers spend more time on child care and housework than do fathers, even in dual-
career households (Bianchi, Milkie, Sayer, & Robinson, 2000), and that whereas employed
mothers perform fewer household and child-related tasks than do those who stay at home,
this is not offset by increased time contributions at home from husbands (Cawley & Liu,
2012). As such, there is reason to believe that maternal nonstandard work is the most
relevant for children’s development.

Our conceptual model proposes concurrent associations between maternal night work and
child behavior. In particular, we expect maternal night shift work to translate into concurrent
impacts on maternal sleep, mental health, and stress, which is expected to translate into
concurrent impacts on her parenting behavior and, finally, concurrent associations with
children’s emotional adjustment. This conceptual model differs from ones that hypothesize
lags from parental inputs into child cognitive development outcomes (e.g., the association
between caregiver cognitive stimulation and children’s academic achievement; NICHD and
Duncan, 2003; Cunha & Heckman, 2007) and is based on the assumption that children’s
behavior will likely respond quickly to mothers’ work.

One threat to this proposed conceptual model is the issue of bidirectional influences. For
instance, mothers’ mental health or her children’s socio-emotional adjustment could
influence her choice of work schedules; also, children’s development and behavior may
elicit parental behaviors (Powers, 2003). Additionally, given the observational nature of our
data, issues of omitted-variable bias are of paramount concern. We employ a variety of
methods to address these concerns.

To test linkages between maternal night shift work and child behavior, we use data from the
Fragile Families and Child Wellbeing Study (FFCWS), a longitudinal birth cohort study of
4,898 children born between 1998 and 2000 in 20 large U.S. cities (see Reichman, Teitler,
Garfinkel, & McLanahan, 2001 for a detailed description of the sample design). The
FFCWS is a national study based on a stratified random sample of all U.S. cities with
200,000 or more people; it first sampled cities according to policy environments and labor
market conditions, then hospitals within cities, and finally births within hospitals (Reichman
et al., 2001). The study includes an oversample of nonmarital births, which also resulted in a
large minority and low-income sample. This study therefore allows for a detailed
measurement of the employment patterns of a primarily lower-income, minority sample of
new mothers.

Mothers were initially interviewed in the hospital within two days of their child’s birth, and
follow-up interviews were completed when the child was one, three, and five years old. Of
particular interest to our analysis, the study provides measures of employment
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characteristics such as the timing and regularity of work schedules. In addition to the core
survey, a subset of the sample participated in another component of the study named the In-
Home Longitudinal Study of Pre-School Aged Children. The In-Home component was
conducted at age three and age five, and includes a primary caregiver survey and in-home
child assessments.

The sample for this study consists of mothers who participated in both the core and in-home
surveys at age 3 and age 5, lived with their children at least half time, and were not missing
data for the child behavior variables used as dependent variables in the analysis. Starting
with the original sample of n = 4,898 respondents interviewed at baseline, we removed
respondents who did not complete both the age 3 and age 5 in-home interviews (removed n
= 2373, 48%). We also removed respondents who did not live with their children at least
half-time at either wave (removed n = 76, 2%). The final analytic sample is comprised of n
= 2,367 respondents. The data are pooled such that respondents contribute an observation for
each wave they are interviewed, resulting in n = 4,734 person-year observations (n = 2,367
respondents contribute two waves of data). Descriptive analyses (not shown) indicate that
our analytic sample differs from the full FFCWS in that it contains slightly fewer Hispanics,
mothers with slightly higher education, mothers with higher welfare receipt, and consists of
families less likely to have other adults living in the household.

Seventy-one percent of the analytic sample had complete data for all variables included in
the analysis, and the amount of missing data ranged from 0%-2% for most of our measures.
Missing data were multiply imputed by chained equations, which facilitates statistically
valid inference when data are missing at random (Rubin, 1987). We used the ICE commands
for STATA to generate 25 imputed data sets (Royston, 2004; Johnson & Young, 2011). We
follow the strategy of Multiple Imputation, then Deletion (MID), whereby respondents who
are missing the dependent variables (n = 82) were included in the imputation but excluded
from the analytic sample to improve the efficiency of estimates (von Hippel, 2007). Results
from the analysis using imputed data did not vary substantively from analysis using listwise
deletion (analysis not shown).

Outcome: Child behavior—The FFCWS collects data on child behavior problems as
part of the in-home survey at the age 3 and age 5 follow-ups using maternal reports of some
items from the Child Behavior Checklist (CBCL) (Achenbach, 1992; Achenbach &
Rescorla, 2000). In this study we use the anxious/depressed and aggressive subscales rather
than the full Internalizing and Externalizing scales because the Fragile Families study does
not provide all items for the full scale at either follow-up interview. The anxious/depressed
scale consists of items such as being fearful, clingy, feeling unloved, or feeling sad, and the
aggressive scale consists of items such as being defiant, arguing, being disobedient, and
destroying things. Mothers are asked to rate their child’s behavior in the past two months by
indicating whether each items is never true (0), somewhat or sometimes true (1), or very true
or often true (2). Scores are calculated for respondents who have valid responses for at least
75% of the scale. The items are summed and divided by the number of valid responses, and
then standardized to have a mean of 0 and a standard deviation of 1. The values on the
standardized subscales therefore represent the difference from the mean in terms of the
number of standard deviations. Cronbach’s alpha for the anxious/depressed subscale is is .66
at age 3 and .68 at age 5. Cronbach’s alpha for the aggressive subscale is .86 at age 3 and .84
atage 5.

Predictor: Maternal work schedules—The key independent variables in our analyses
are the mother’s work schedule, collected at ages three and five. Respondents who reported
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ever working two or more consecutive weeks for pay were asked, “(At your primary job,)
(Do/Did) you regularly work...” and selected from the following options: “Weekdays”
“Evenings (6pm — 11pm),” “Nights (11pm — 7am),” “Weekends,” and “Different times each
week.” Respondents were able to select more than one option, making the nonstandard
schedule categories non-mutually exclusive. We only use information on work schedules for
those who were currently employed at the time of the study. We created dummy variables
indicating whether the mother reported working (a) evenings, (b) nights, (c) weekends, and
(d) different times each week. Respondents are therefore coded 1 if they indicated working
a particular schedule at the time of the survey, and 0 if they did not work that schedule or if
they reported being unemployed at the time of the survey. This coding captures multiple
schedules; for instance, a respondent who is working both a night and weekend schedule
will be counted in both variables. As such, our measures of nonstandard work are not
mutually exclusive and instead capture exposure to particular types of nonstandard
schedules, whether experienced in isolation or in combination with other types of
nonstandard schedules. For example, the night shift indicator identifies women who work
nights only, as well as those who work the night shift along with other schedules (i.e.,
evenings, or weekends). Indeed, among respondents who report working the night shift, only
11% report doing so exclusively; the vast majority works some other type of shift as well.
This highlights the fact that the work schedules of women in this sample are extremely
complex. Given the design of the FFCWS, which allowed women to choose more than one
schedule to describe their work, our analysis reflects women’s actual work experiences,
capturing night shift work among women who would likely be missed in other studies that
required them to choose only one type of schedule to describe their work.

We also created a dummy variable to indicate whether the respondent worked a standard
schedule. Respondents are considered to work a standard schedule if they were employed
but indicated they did not work any of the nonstandard schedules listed (i.e., a respondent is
coded 1 for the standard schedule variable if they were employed but coded O for evenings,
nights, weekends, and different times each week).

This coding of the maternal employment measures results in three mutually-exclusive
groupings of mothers: 1) those who are not working at the time of the survey, 2) those who
work a standard schedule (defined as not regularly working during a nonstandard time), and
3) those who regularly work during a nonstandard time. The third category of nonstandard
workers is further broken down into four non-mutually exclusive groups: weekends, nights,
evenings, and different times each week. We include in our analysis an indicator that the
mother works a standard schedule, and indicators for all of the measures of nonstandard
work. Thus, the omitted category in our analysis is mothers who are not working at the time
of the survey (i.e., not working a standard schedule or any of the nonstandard schedules).
This group consists both of those who had never worked over the course of the study, as
well as those who had been working, but are currently unemployed.

Control variables—We control for several variables related to mothers’ and fathers’
characteristics, household composition, and child’s characteristics. We specifically control
for factors that may be associated with mothers” work schedule, but are likely not directly
influenced by her work schedule. Mothers were asked to report the number of hours they
usually work per week, and we recoded this continuous variable into dummy variables
indicating 1-19 hours, 20-34 hours, 35-44 hours, and 45+ hours per week (women who are
not working are given zero hours and serve as the omitted category). Mother’s race is
measured with dummy variables representing non-Hispanic Black, Hispanic, and “other”
race, which includes Asian or Pacific Islander and American Indian or Eskimo (non-
Hispanic white is the omitted category). Mother’s and father’s age is measured in years;
mother’s age is measured at age 3 and 5, while father’s age is measured at the baseline
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wave. Mother and father education is measured with dummy variables to indicate less than a
high school degree, high school degree or General Equivalency Degree (GED), and some
college or technical school (college degree or more is the omitted category); maternal
education is measured at age 3 and age 5, while father’s education is measured at the
baseline interview. Welfare receipt in the past 12 months is indicated with a dummy variable
(1 =yes, 0 =no). Mother’s cognitive ability is measured at age 3 using a subset of the
Similarities subtest of the Wechsler Adult Intelligence Scale — Revised (WAIS-R). Correct
items are summed to create the overall score, with higher scores indicating higher cognitive
ability (range: 0-16, alpha .60).

Dummy variables indicate whether the mother is married to or cohabiting with the biological
father of the focal child or another partner. These variables were constructed for the public
data set using the mother’s report of relationship status, but occasionally the father’s report
was incorporated to fill in missing information or correct discrepancies; this was done by the
Fragile Families team before imputation. The number of children in the household is a
continuous measure of children under age 18. We use a dummy variable to indicate the
presence of grandparents in the household (1 = grandmother or grandfather living in
household, 0 = no grandparent living in household). We also use a dummy variable to
indicate whether another adult, such as a sibling, aunt/uncle, or unrelated adult over age 18,
is living in the household. Household income is measured at birth, and represents total
household income before taxes in the previous year (in ten thousand dollar units). The
Fragile Families data set includes imputed data for respondents who reported a range of
income or were missing data for this variable.

Child’s age is measured in years. We include a dummy variable for child’s gender (1 =
male, 0 = female). A dummy variable for low birth weight indicates whether the focal child
weighed less than 2,500 grams at birth. Mothers reported whether their child had any
physical disabilities in the core survey age 1 follow-up (coded so 1 indicates the presence of
a physical disability, and 0 indicates no physical disability).

We also leverage a rich set of covariates measured prior to the dependent variables of
interest to tap into maternal characteristics that might be associated with both maternal work
schedules and child well-being and that, if not controlled, may bias our results. These
measures attempt to get at aspects of mothers’ personality, motivation or other
characteristics that might be associated both with the type of job she has and her child’s
functioning. Mother’s mental health is measured at age 1 with two dichotomous variables
that indicate whether the respondent is a probable “case” or “non-case” of depression or
generalized anxiety disorder based on the World Health Organization’s Composite
International Diagnostic Interview Short Form (CIDI-SF). Maternal and prenatal health is
reported at the baseline wave and is measured with two dichotomous variables that indicate
whether the mother smoked during pregnancy or received no prenatal care or received late
prenatal care (third trimester or later). Pregnancy intentions are measured at the baseline
wave with a dichotomous variable that indicates whether the mother considered aborting her
pregnancy with the focal child. A dichotomous variable indicates whether the focal child’s
father was ever incarcerated at age 3 (1 = currently or ever incarcerated). Nativity is
measured with a dichotomous variable (1 = mother was born in the U.S., 0 = mother was
born in some other country). We also include a variable that indicates whether the mother
was living in public housing at the baseline wave (1 = living in public housing, 0 = not
living in public housing).

Analytic Plan

In order to evaluate, and more importantly, minimize bias in our estimates of the links
between maternal work schedule and children’s behavioral adjustment, we use three analytic
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approaches that vary in their ability to adjust for observed and unobserved heterogeneity.
First, we perform Ordinary Least Squares (OLS) regression analyses of the type shown in
Equation 1, using clustered standard errors to account for the fact that data are pooled across
the Age 3 and Age 5 assessments:

Yit=a+31_4sNONSTANDARD it 05 STANDARD@ +/36_9HOURS7it+ Zity1—34+e€it (1)

Here, Yi; is the behavior of child 7at time £ The vector NONSTANDARD represents a
series of four variables capturing mothers’ nonstandard work (exposure to working
evenings, nights, weekends, or irregular schedules), the dummy variable STANDARD
indicates women who work regular daytime schedules and do not work during nonstandard
times. The vector HOURS;represents a series of four mutually-exclusive categorical
variables indicating whether the woman worked: 1-19 hours per week, 20-34 hours per
week, 35-44 hours per week, or 45+ hours per week, with 0 hours of work as the omitted
category. Finally, the vector Zj; represents a series of 34 control measures. For all tests of
significance, we use a p-value of <.10.

The omitted category in this analysis is women who are not working (i.e., a value of zero for
all of the work schedule indicators and work hour variables). Therefore, a significant
coefficient on night shift work indicates that the behavior problems of children whose
mothers work some night hours differ significantly from those whose mothers who do not
work. We also perform post-hoc tests to determine whether coefficients for night shift work
are statistically different from coefficients for a standard weekday shift or any of the other
nonstandard shift measures, thereby testing whether levels of problem behavior among
children whose mothers work nights differ from those whose mothers do not work nights but
do work at other times.

We include a very rich set of control variables (described above) in the OLS regressions,
allowing us to account for a wide range of child, parent and household characteristics that
may select mothers into certain types of jobs and also influence children’s behavior.
However, the possibility of bias remains given that some selection factors may be difficult to
measure or observe. To address this potential problem, our second analytic strategy is to
estimate individual fixed effects (or first-difference) change models, as shown in Equation 2:

Y5 — Yis=a+p;_4s(NONSTANDARD ;5
— NONSTANDARD ;3)+ 05 (STANDARD ;5
— STANDARD7Z‘3)+,3679 (HOURSJE
— HOURS i3)+(Zis — Z;3) * y1—34+€5 — €3

@

Here, the dependent variable represents the change in behavior problems for child between
time Age 5 and Age 3. This is predicted by changes over the same period in maternal work
schedules (i.e., movement into or out of working day, evening, night, weekend, or irregular
shifts). All factors not changing over time, such as gender or race, are controlled, but not
estimated in this type of model. Such maodels rely on mothers and children exhibiting
variation over time in employment conditions and in child outcomes. Of the respondents in
our sample who completed both age 3 and age 5 interviews (n = 2,367 respondents), 14%
had variation in night shift work and, overall, 52% of our sample experienced at least one
change in schedule between the two waves. In order to facilitate comparisons across our
OLS and fixed-effects models, we also perform a series of OLS regressions on the
subsample of women who contribute to the fixed-effects models—i.e., those who changed
work schedules during the study.
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The advantage of the change method is that it removes from the analysis any time-invariant
characteristics of the mother or child that may be unmeasured, but associated with both
maternal work and child outcomes. Comparing these estimates to those obtained in the first
set of OLS regressions is a useful exercise, providing some indication of the amount of bias
introduced by unobservable factors. Yet, change models have some limitations. Such models
cannot control for unmeasured factors that change with time. Change models also assume
that any omitted factors have consistent influences on child outcomes across various ages
(NICHD and Duncan, 2003). Finally, as noted above, estimates from within child fixed-
effects models are taken only from those who change work schedules; such women differ in
a variety of ways from those who do not change work schedules over a two-year period. Our
own analysis shows that mothers who worked nights at both age 3 and age 5 were older and
more likely to be married to the child’s biological father compared to mothers who stopped
or started working a night shift during this period (results not shown).

Our third set of models are residualized change (or lagged dependent variable) models. This
model is represented in Equation 3, where Yjs is the measure of child behavioral problems
of respondent /7at age 5, NONSTANDARD and STANDARD represent the work schedule
variables at age 5, HOURS 5 represents the work hour variables at age 5, Y3 is the age 3
measure of the dependent variable, Z ;5 represents the control variables, and e is the error
term. Standard errors are adjusted to account for clustering (i.e., the fact that the age 3 and
age 5 measures of child behavioral problems are not independent).

Yis=a+61_4NONSTANDARD ;54 065STANDARD;5+86_9oHOURS;5+510Yi3+Zi5y1—34+€it

The residualized change model improves upon the fixed effects model in that it is not
limited to mothers who change their work schedule. Additionally, as noted by Allison
(1990), such models are preferred when time-varying omitted variables (such as changes in
child well-being) may be correlated with the key independent variable (night shift work).
This would be the case if mothers select into work schedules on basis of unmeasured aspects
of their child’s well-being. Residualizedchange models are also preferred if there is
persistence over time in children’s behavior, which seems likely. However, there are
conditions under which residualized change models are problematic. Such models assume
that the prior measure of child behavior is uncorrelated with unobserved characteristics of
the child or mother, an assumption that is unlikely given that maternal reports of child
behavior are used. Such models also assume that the discrepancy in behavior problems
related to night shift work is lower at age 5 than at age 3; again, this assumption may not be
justified here.

Overall, each of these approaches has strengths and weaknesses, and is based on different
assumptions. None is superior to the others; however by comparing across them, we can
enhance our understanding of the nature of the linkages between maternal night shift work
and child behavior.

Descriptive Analysis

Table 1 presents descriptive statistics for the variables used in this analysis, relying on the
twenty five multiply imputed datasets described above. The numbers presented here are
unweighted because we rely on the FFCWS In-Home data, which does not include weights.
Looking across both waves (ages 3 and 5), 40% of the sample is not working at the time of
the survey, about one quarter of the sample works a standard shift (27%). A total of 33% of
the sample works a nonstandard shift; 8% report working nights, 16% work evenings, 24%
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work weekends, and 15% work different times each week (recall that nonstandard shifts are
not mutually exclusive categories). Among those who are employed, 44% work a standard
shift and 56% work a nonstandard shift; 13% work nights, 27% work evenings, 40% work
weekends, and 25% work different times each week. Half of the sample is non-Hispanic
Black, one quarter is Hispanic, and nearly one quarter is non-Hispanic White. Mothers are
29 years old on average during the time of the survey, while fathers were 28 years old on
average at the baseline wave. Slightly more than a quarter of mothers have less than a high
school education, 27% have a high school diploma or GED, and 34% have attended some
college or technical school. About one out of five respondents received welfare in the past
12 months, and the average income was roughly $32,000 at baseline. Nearly a third of
mothers are married to the focal child’s biological father and another 18% are cohabiting
with the biological father. The average household has 2.47 children under age 18, and 14%
of the households include at least one of the child’s grandparents.

As described above, a key goal of this paper is to examine the influence of night shift work
on children’s behavioral adjustment. As such, it is most useful to examine whether and how
the characteristics of those who work nights differ from those who work other shifts. Results
from this analysis are shown in the Online Appendix and indicate that women working a
night shift are more disadvantaged than women working a standard daytime shift, replicating
patterns found in nationally representative data (Wight et al., 2008; Presser & Cox, 1997). In
analyses not shown, we also examined the types of jobs held by mothers working different
schedules. As expected, compared to those working a day shift, those working at night were
significantly more likely to be in service occupations (43% vs. 22%) and in sales (14% vs.
9%), and were less likely to be in administrative positions (14% vs. 35%) or professional or
executive positions (19% vs. 28%). Finally, children of mothers who work nights exhibit
higher average levels of aggressive and anxious behavior than children whose mothers work
at different schedules.

Relation of Maternal Work Schedule to Children’s Aggressive Behavior

We rely on multiple analytic strategies for estimating the relationship between mothers’
night shift work and children’s behavior in order to address potential biases and evaluate the
robustness of our results. Table 2 presents estimates across these different model
specifications for the relation of maternal work schedules to children’s aggressive behavior.

Model 1 presents results from an OLS regression, using pooled data from ages 3 and 5, in
which children’s aggressive behavior scores are regressed on indicators of mothers” work
schedules from the same time period, controlling for a rich set of observed variables likely
to be associated both with work conditions and child well-being. Standard errors are
corrected to account for multiple observations of children. Results indicate that exposure to
night shift work is significantly associated with higher levels of aggressive behavior among
young children. Mothers who work at least some nighttime hours on a regular basis report
that their children exhibit more aggressive behavior than do mothers who are unemployed,
who work standard daytime hours only, or who work other types of nonstandard shifts.
Exposure to any night shift work is associated with a 20 percent of a standard deviation
increase in aggressive behavior compared to non-work, and a 27 percent of a standard
deviation increase compared to work at a standard schedule exclusively (obtained from
subtracting the coefficient on standard shift work from that of night shift work). In contrast,
exposure to other types of maternal nonstandard schedules (i.e., evenings, weekends, or
different times) is not associated with children’s aggressive behavior compared to maternal
unemployment or standard work hours. While most mothers working the night shift also
work other types of nonstandard shifts, results from Model 1 suggest that it is exposure to
night shift work, regardless of other types of shift work that mothers experience, that is
associated with child aggressive behavior.
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We next estimate a fixed effects (first-difference) model relating changes in a mother’s work
schedule between the Age 3 and Age 5 assessment to changes in her child’s behavior over
the same time period. Because the variation insuch models comes from families who
experienced some change in maternal work, this analysis draws on a different sample than
the OLS regression in Model 1. To get some sense of potential sample differences between
women who do and do not change work schedules, and to obtain a more accurate point of
comparison for the fixed effects model, we rerun our initial OLS model for the “changer”
sample only (52% of the study sample). As shown in Model 2, the estimates for this
subsample closely mirror those obtained for the full sample. The consistency of results
across Models 1 and 2 helps to reduce concerns that any differences in results between the
OLS and fixed-effects models is due to differences in sample composition between the two
sets of analyses.

In contrast to the first two models, the fixed effects estimates in Model 3 indicate no
significant associations between the timing of mothers’ work and children’s aggressive
behavior. The coefficient on night shift work remains positive, but is reduced by more than
two-thirds and no longer differs significantly from any other maternal work schedule
(including nonwork). Notably, the standard errors are of similar size across the models. That
the more controlled fixed effects specification provides no evidence of a link between
mothers’ night shift work and children’s externalizing behavior suggests that our OLS
estimates of this relationship are upwardly biased. Despite our rich set of controls, there
appear to be unobserved factors that select mothers into certain types of work schedules and
also influence children’s behavior.

Our third analytic strategy is to employ a residualized change (or lagged dependent variable)
model in which a child’s earlier level of aggressive behavior (at age 3) is used as a control in
estimating the association between mother’s work schedule and child aggressive behavior at
age 5. The pattern of results in the residualized change model (Model 4) is similar to that
observed in the OLS analyses. Night shift work is associated with higher levels of
externalizing child behavior relative to non-work, standard work hours, evening hours and
weekend shifts. The difference in behavior between a child whose mother works a standard
schedule and one whose mother works some night hours is .18 of a standard deviation
(obtained by subtracting the coefficient on standard work from that of night shift work),
compared to an effect size of .27 in Model 1.

Relation of Maternal Work Schedule to Children’s Anxious/Depressive Behavior

Table 3 presents results from the same four model specifications for our second outcome of
interest, children’s anxious and depressivebehavior. Here, we find a pattern of associations
quite similar to that observed for aggressive behavior. The OLS analyses (Models 1 and 2)
suggest that mothers’ nighttime work is associated with higher levels of internalizing
behavior among young children with an effect size of .20 compared to non-work. The
coefficient on night work differs significantly from those of evening shifts, weekend shifts,
and schedules characterized by different times each week. However, night work does not
differ from standard schedule work when predicting children’s anxious behavior. In the
fixed effects analysis (Model 3) the coefficient on night shift work is reduced by more than
half and is no longer significant. However, results from the residualized change approach in
Model 4 show a significant positive association between night shift work and internalizing
behavior. Here, some night shift work is associated with a .21 standard deviation increase in
behavior problems compared to non-work. Night shift work differs significantly from that of
evening hours and irregular schedules, but, in contrast to the results for aggressive behavior
shown in Table 2, not from standard or weekend shifts.

Dev Psychol. Author manuscript; available in PMC 2014 October 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Dunifon et al.

Extensions

Page 13

To further explore the relations between maternal work schedule and child behavior, we
conducted supplementary analyses of potential mediating and moderating factors. We first
tested whether mothers’ harsh parenting behavior serves to mediate linkages between night
shift work and children’s behavioral adjustment. If mothers working nonstandard shifts
prefer not to do so, or find doing so difficult, they may experience increased levels of
depression or stress, with subsequent increases in harsh parenting behaviors. Theory predicts
that if nonstandard work increases mothers’ harsh parenting, this may interfere with
children’s behavioral adjustment (Yeung, Linver, & Brooks-Gunn, 2002). Such processes
may be especially relevant for young children given the primacy of sensitive mother-child
interactions for the development of young children’s emotion regulation (Waters & Sroufe,
1983).

Following the standard three-step procedure described by Baron and Kenny (1986) to
investigated whether harsh parenting behavior mediates the association between maternal
nonstandard work and children’s difficult behaviors. Results are shown in the Online
Appendix and indicate that, while mothers who work the night shift to exhibit significantly
higher levels of harsh parenting than those who do not work, there is no evidence that harsh
parenting accounts for previously observed associations between maternal night shift work
and child behavior problems.

We also examined factors that may moderate the associations between night shift work and
child behavior. It is possible that the difficulties balancing night shift work and parenting are
hardest for mothers with no other adult in the household. We tested this by examining the
interaction between night shift work and having no other adult in the household, focusing on
the residualized change models. Results (not shown) indicate that the association between
night shift work and children’s problem behavior does not differ by family living
arrangement, a result that largely parallels the evidence in Joshi and Bogen (2007). We also
tested whether mothers’ night shift work differentially impacts boys and girls, given some
evidence of gender differences in the broader literature on maternal employment (e.g., Han
et al., 2001; but see Joshi & Bogen, 2007 for results indicating no gender differences).
However, the interaction between night shift work and child gender is not statistically
significant and does not support the hypothesis that mothers of young boys have more
difficulties balancing the night shift with parenting. Finally, we examined moderation by
race and gender, as well as by whether the mother worked part-time, and found no evidence
of significant differences across these groups.

Discussion

In an era when most mothers are employed, understanding the ways in which different
aspects of employment are associated with family functioning and child well-being is of
paramount importance. The timing and regularity of work have been identified as key
employment parameters with multiple implications for workers and their families (Presser
and Cox, 1997; Presser, 2003). Nonstandard work may be especially relevant to
economically disadvantaged families, not only because working mothers in these families
are over-represented in jobs that require nonstandard schedules, but also because they may
have fewer resources available to help negotiate work and family demands.

The current study examined the influence of exposure to maternal night shift work on the
behavior of young children using large scale longitudinal data. Understanding the
implications of mothers’ work lives for young children is important given the primacy of
parent-child interactions during this developmental period, heightened issues of child care
for preschool versus school-aged children, and the well-established link between early

Dev Psychol. Author manuscript; available in PMC 2014 October 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Dunifon et al.

Page 14

childhood experiences and later development. Our focus on the social and emotional
adjustment of children in relation to mothers’ work schedules is of consequence given that
behavior problems during the preschool years can portend difficulties in the transition to
school (Raver, 2002).

Overall, we find suggestive evidence of modest positive associations between exposure to
maternal night shift work and children’s aggressive and anxious behavior. We employ
several methods to examine these associations and, not surprisingly, results differ across
each of these methods. Comparing across methodscan provide and upper- and lower-bound
estimate of these linkages (see NICHD and Duncan, 2003, for a similar approach) and
suggests a range of effect sizesbetween .06 and .20 when comparing night work to non-
work, and a range of —.03 to .27 when comparing night work to standard work, suggesting a
small, mainly positive, association between exposure to maternal night shift work and child
behavior problems.

Results from the OLS models show higher levels of child behavior problems when mothers
work night shifts, compared to work during standard hours (for aggressive behavior only), to
work during other nonstandard times, and to non-work. Additionally, results from the
residualized change models provide evidence of a reduced, but still significant, link between
exposure to maternal nonstandard work and child behavior. However, the coefficient on
night shift work dropped by 30%-50% and became insignificant in the fixed-effects
analyses, suggesting that OLS estimates linking maternal shift work to child well-being are
likely biased to some extentby unobserved time-invariant factors that distinguish families
working nonstandard schedules to those who do not. Indeed, other studies employing a
change model have similarly failed to find significant associations between maternal
nonstandard work and child well-being (Dunifon, Kalil and Bajracharya, 2005). This is an
important contribution to work in this area and highlights the need for future studies to
employ robust methods to address issues of selection.

The overall pattern of results is quite consistent across the two outcomes of anxious and
aggressive behavior. The one exception is that night shift work is consistently associated
with higher levels of aggressive behavior compared to both non-work and standard shift
work; in contrast, night shift work is only associated with higher levels of anxious behavior
when compared to hon-work. It is not clear why this might be the case, and future research
is needed to better understand the nuanced situations in which certain shifts are associated
with specific child outcomes.

Regardless of which model we examine, it is important to note that in no model was any
other type of nonstandard schedule (i.e., evenings, weekends, or rotating shifts) a significant
predictor of children’s behavior, suggesting that night shift work plays a unique role.
Additionally, the effect size for nonstandard work was often larger than other key covariates
in the model, including maternal education, welfare receipt and marriage, suggesting again
the potential for night work to play a key role in children’s development.

We found that harsh parenting does not seem to explain the link between night shift work
and children’s aggressive and anxious behavior. We also tested and found no evidence for
mediation by parenting stress, work stress, and mother’s mental and physical health. One
factor that might account for the modest association we observe between night schedules
and harsh parenting is mothers’ sleep (i.e., reduced sleep as a result of nighttime work
increases harsh parenting). However, this measure is only available at the Age 5 assessment
and therefore could not be used in our preferred longitudinal models. Other possible factors
that should be investigated in future work are mothers’ and children’s time use or the care
that children receive while mothers are working.

Dev Psychol. Author manuscript; available in PMC 2014 October 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Dunifon et al.

Page 15

Contrary to expectations, we find no evidence that mothers’ night shift work has more
significant consequences for children in single parent households, for boys, for different
racial and ethnic groups, or for mothers working part-time. While the presence of another
adult in the household may mean that a child can sleep at home when their mother works
nighttime hours, this may have little impact on mothers themselves if other adults do not
substitute for the care that mothers provide children. Our lack of findings related to child
gender stands in contrast to some prior study reports of more negative effects of maternal
night shift work for boys (Han & Miller, 2009; Han, Miller & Waldfogel, 2010), but may
reflect age differences across the samples and sample composition itself. Indeed, our results
finding similar associations for boys and girls corresponds to those reported in Joshi and
Bogen (2007) who relied on a large sample of economically disadvantaged children in a
similar age range (2-4 years old). Clearly, additional work is needed to better understand
whether and how the developmental implications of mothers’ night shift work change over
time.

It should be noted that our analysis measures the linkages between of any exposure to
nighttime hours and child behavior. Additional work is needed to examine whether intensity,
duration and stability of night shift work matter. Additionally, we were not able to examine
the influence of other household caregivers on children’s behavior. Particularly lacking is
information on children’s fathers and their employment; because relatively few of the
children in our sample were living with their fathers, including this information was not
possible. We were also limited to maternal reports of children’s well-being—though widely
used in the field, this measure may partially reflect mothers’ well-being and adjustment.
Although such reports may be biased, the fact that, in some models, our results remain
robust to an extensive set of controls for maternal characteristics and functioning may
alleviate this concern.

The results presented here cannot do justice to the complex set of interactions and tradeoffs
that operate within families who must make choices between work and parenting. To better
understand these complex dynamics will require moving beyond the analysis of secondary
data to include qualitative studies of how parents (and children) think about their work
constraints; daily diary data to better understand how such constraints play out in families
lives; biomarker data to track the role of stress as related to nonstandard work, particularly at
key times of day when mothers working a nonstandard schedule are not available. A
promising design involves randomized experiments, in which maternal work schedules are
randomly varied, and subsequent changes in child and family outcomes are observed (see
Lambert, 2009 for an example). Despite their potential contribution, such designs can be
costly to implement and are difficult to generalize.

Finally, studies of the association between maternal nonstandard work and child well-being
would benefit from more rigorous research designs. Our study employed an unusually rich
set of control variables that are typically not available in smaller-scale studies. We also
relied on a variety of methods to discern very modest linkages between maternal night shift
work and child behavior. While no one method is perfect, testing the robustness of findings
across a variety of methods is necessary to understand the extent to which bias may exist.

In summary, this paper joins a small body of research highlighting the prevalence of
nonstandard work among the mothers of today’s children, especially those at the lower end
of the economic ladder. Capitalizing on the availability of detailed work schedule
information for a large sample of mothers with young children, we demonstrate the
importance of considering the specific times of day that mothers work, thereby underscoring
efforts to develop policy solutions to help working families achieve the work-life balance
that can promote children’s healthy development.
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Table 1
Descriptive statistics
Variable Mor% SD
Standard only (said no to all nonstandard) 0.27
Mother worked nights 0.08
Mother worked evenings 0.16
Mother worked weekends 0.24
Mother worked different times each week 0.15
Mother worked 0 hours (unemployed) 0.40
Mother worked 1-19 hours per week 0.04
Mother worked 20-34 hours per week 0.12
Mother worked 35-44 hours per week 0.34
Mother worked 45+ hours per week 0.09
Mother is white 0.22
Mother is Black 0.51
Mother is Hispanic 0.24
Mother is “other” race 0.03
Mother’s age 29.18 6.14
Mother has less than high school 0.26
Mother has high School/GED 0.27
Mother has some college or technical school 0.34
Mother has a college degree or more 0.13
Mom on welfare in past year 0.22
Father’s age (baseline) 27.60 7.07
Father has less than high school (baseline) 0.32
Father has High School/GED (baseline) 0.36
Father has some college or technical school (baseline) 0.21
Father has college degree or more (baseline) 0.11
Mother married to child’s bio dad 031
Mother married to partner (not child’s bio dad) 0.02
Mother cohabits with child’s bio dad 0.18
Mother cohabits with partner (not child’s bio dad) 0.10
Number of kids < 18 in HH 2.47 1.36
Presence of grandparent in the HH 0.14
Presence of other adult (sibling, aunt/uncle, cousin, unrelated adult) 0.16
Child is male 0.52
Child’s age (years) 4.01 1.09
Child low birthweight 0.10
Child physical disability 0.03
HH income in tens of thousands (baseline measure) 3.22 3.14
Mother’s WAIS-R 6.81 2.64
Harsh parenting (factor score) 0.03 1.00
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Variable Mor% SD
Mother’s depression (age 1) 0.13 0.34
Mother’s generalized anxiety (age 1) 0.03
Focal child’s father ever in jail (age 3) 0.45
Mother smoked during pregnancy (baseline) 0.19
Mother received no or late prenatal care (baseline) 0.06
Mother born in US (baseline) 0.88
Mother considered abortion (baseline) 0.28
Mother lived in public housing (baseline) 0.11
Aggressive CBCL (standardized) 0.00 1.00
Anxious/Depressed CBCL (standardized) 0.00 1.00
n (person-years pooled across age 3 and age 5) 4734
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