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Objectives. We investigated whether nonstandard work schedules by mothers
were associated with adolescent overweight.

Methods. We conducted multiple regression analyses using a sample of
mother–child pairs (n=2353) from the National Longitudinal Survey of Youth to
examine the association between the number of years mothers worked at non-
standard schedules and adolescent overweight at age 13 or 14 years. Separate
analyses were also conducted by family income and family type.

Results. Child’s body mass index increased significantly if mothers worked either
a few years or many years at nonstandard schedules. Risk of overweight was also
significantly associated with 1 to 4 and 10 or more years of maternal nonstandard
work schedules. In both cases, results were driven by those families with predicted
incomes in the 2nd quartile (“near-poor”), with a few or many years of nonstan-
dard work schedules also associated with increased risk of adolescent overweight
in 2-parent families.

Conclusions. Results indicate the importance of the overlooked association be-
tween maternal nonstandard work schedules and adolescent overweight at age
13 or 14 years. Nonstandard work schedules among near-poor families and in 2-
parent families may disrupt the work–family balance, affecting adolescent over-
weight. (Am J Public Health. 2008;98:1495–1502. doi:10.2105/AJPH.2007.123885)
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found similar results, although no association
was found with fathers’ work hours.20 Finally,
a recently published British study found that
maternal work was positively associated with
early childhood overweight.21

Parental nonstandard work schedules
(“nonstandard shifts”) may be particularly
likely to place children at risk of overweight.
We defined “nonstandard” as work shifts
other than day shifts (see “Methods” section).
For example, parents working evening or
early morning hours may have less time or
energy to take children to sports practice or
games and may be more likely to provide
their children with pre-prepared foods or fast
food. Although some previous studies have
examined associations between maternal non-
standard shifts and children’s well-being,22–24

none have examined how such work is re-
lated to children’s overweight. Given esti-
mates that over one third of dual-earner
households have at least 1 parent working
nonstandard shifts,25–27 it is vital to examine
this relationship.

Given the evidence just reviewed, we hy-
pothesized that maternal nonstandard shifts

are positively associated with children’s body
mass index (BMI; calculated as weight in
kilograms divided by height in meters
squared) and overweight at age 13 or 14
years. Although childhood and adult over-
weight are only moderately correlated, re-
search has found overweight at 13 or 14
years of age and adulthood adiposity to be
highly correlated.10 Adolescence is a period
when young people are at high risk for be-
coming overweight11; moreover, independent
of adult weight, adolescent overweight is asso-
ciated with adulthood morbidity such as colo-
rectal cancer and gout for men and arthritis
in women,28 making it a period of critical im-
portance when considering the public health
implications of the overweight epidemic.29

METHODS

Data
We used data from the National Longitudi-

nal Survey of Youth–Child Supplement
(NLSY-CS),30 a sample of births to the female
participants of the 1979 National Longitudi-
nal Survey of Youth.31 Mothers from this

Overweight among young people is one of
the most publicized public health issues of the
current generation. Although only about 5%
of children in the United States aged 2 to 19
years were considered overweight in 1974,1

by 2003 to 2004 this figure was 17.1%2.
Among adolescents aged 12 to 19 years,
overweight rose from 5% in 1960 to 11%
from 1988 to 1994,3 and recently increased
from 14.8% in 1999 to 2000 to 17.4% in
2003 to 2004.

Overweight has been linked to a host of
physical, social, and psychological problems
for adolescents including type 2 diabetes,4

sleep problems,5 asthma,6 hypertension, and
depression,7 among others. Moreover, over-
weight in childhood and adolescence has
been found to be associated with adult over-
weight8–10 and numerous health and social
problems that attend to it.

Although genetic and environmental fac-
tors and their interactions are generally iden-
tified as being responsible for increases in
adolescent overweight, the large increases
among a relatively stable population suggest
changes in the environment are largely re-
sponsible.11 Furthermore, although a growing
caloric imbalance12 (expending fewer calories
than are consumed) prompted by a more
sedentary lifestyle is understood to be at the
root of the obesity epidemic for both young
people and adults,13 the exact nature of this
imbalance remains unclear.

Some have suggested that among other
causes, parental work may be associated with
adolescent overweight1,14,15 through a greater
reliance on fast food (e.g., if parental work
hours interfere with the time needed to pre-
pare healthy meals)16 or television watching
by children.1 Whereas one early study found
no association between maternal work and
nutrient intake by children,17 recent analyses
have demonstrated a positive association be-
tween American maternal work hours and
child overweight by age 11 years.18,19 A study
of Canadian children aged 6 to 11 years
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group were aged 14 to 22 years at the time
of the first survey in 1979. Data from the
1979 National Longitudinal Survey of Youth
was collected annually until 1994 and every
other year thereafter. The NLSY-CS began in
1986 and collected information biannually
from mothers regarding their children. In
1988, the NLSY-CS began to directly survey
children aged 10 to 14 years.

Our study sample consisted of all children
in the NLSY-CS whose mothers had ever
worked since their birth and who could be
followed longitudinally to age 13 or 14 years,
with no missing data for height and weight at
age 13 or 14 years. The sample consisted of
2353 children from 5 cohorts born between
1982 and 1991 who reached 14 years of age
between 1995–1996 and 2003–2004, the
last year of publicly available data. To our
knowledge, this study is the first to make use
of a full 14 years of data from the NLSY-CS
to examine the relationship between maternal
work and child overweight.

Table 1 provides demographic characteris-
tics for the total sample and by maternal
shifts. As shown in Table 1, mothers who had
only worked standard schedules were rela-
tively more advantaged compared with those
who had ever worked nonstandard schedules,
whereas mothers who did not work during
some years were the least advantaged.

Measures
Child overweight. We assessed this outcome

using both continuous and discrete measures
of BMI. BMI has been identified as a valid
measure for assessing overweight in adults as
well as in children and adolescents.32,33 In a
previous study, self-report data like that used
for maternal and child height and weight in
the 1979 National Longitudinal Survey of
Youth were found to accurately identify ado-
lescent overweight in 96% of cases.34 As a
discrete measure, adolescents were considered
overweight if their BMI was above the age-
and gender-specific 85th percentile as speci-
fied by the National Center of Health Statistics
guidelines.32 This cutoff included adolescents
who were overweight (≥95th percentile) and
at risk of being overweight (85th–94th per-
centiles). For simplicity, adolescents from the
85th percentile and higher were defined as
overweight for our study because youths from

both the at-risk and the overweight groups
were important targets for public health inter-
ventions and the inclusion of the at-risk group
increased the statistical power of the analyses.

Parental work schedules. The 1979 National
Longitudinal Survey of Youth collected de-
tailed data on work schedules.31 The shift
usually worked by the respondent at her cur-
rent or most recent job was reported every
year starting in 1979 and every other year
starting in 1994. Five choices were available:
“day shift” (anytime between 6 AM and 6 PM),
“evening shift” (anytime between 2 PM and
midnight), “night shift” (anytime between 9
PM and 8 AM), “split shift” (consisting of 2
distinct periods each day), and “hours vary.”
However, from 1986 through 1989, respon-
dents were asked instead to identify the be-
ginning and end times of their shift at their
current or most recent job. In addition to this,
beginning in 1990, another question was
asked with 7 choices to determine “shift usu-
ally worked by the respondent at current or
most recent job”: “regular day shift,” “regular
evening shift,” “regular night shift,” “shift ro-
tates” (e.g., changes periodically from days to
evenings or nights), “split shift,” “irregular
hours,” and “other.”

We created a variable representing the
number of years a mother had worked non-
standard shifts by the time her child was aged
13 or 14 years, coded for each year as 1 if a
mother worked at hours other than regular
day shifts and 0 otherwise. Thus, this variable
was the sum of the years a mother had worked
at nonstandard shifts by the time her child
was aged 13 or 14 years. A value of 0 repre-
sents only working standard shifts as opposed
to nonstandard shifts. An initial graphing of
the data indicated a curvilinear relationship
between the number of years a mother worked
at nonstandard shifts and both child’s BMI
(r=–0.02; not significant) and overweight
(r=–0.04; P<.05). Thus, the squared and
cubed terms of the number of years a mother
worked nonstandard shifts were also included
in all analyses. Mothers were coded as not work-
ing if during an interview year they either re-
sponded “they did not work” or their average
hours worked per week were 0. From 1983
onward, mothers reported on their spouse’s or
partner’s work schedule, and we created a corre-
sponding variable in a similar fashion.

Parental work hours. Because average ma-
ternal work hours over the child’s lifetime has
been found to be associated with child over-
weight in previous analyses,18–20 we created
dummy variables indicating whether mothers
worked an average of 1 to 20 hours, 21 to
30 hours, 31 to 40 hours, and 40 or more
hours per week over the child’s first 13 or
14 years. We also created a continuous vari-
able for the spouse’s or partner’s average
weekly work hours (as reported by mothers)
by the time a child was aged 13 or 14 years.
To explore potential interaction effects be-
tween maternal nonstandard schedules and
work hours, we conducted additional analyses
including interactions between the years of
nonstandard shifts and variables representing
full-time and part-time work by mothers.
However, no significant effects were found
for these interactions.

Family income. Previous analyses found
that the association between maternal work
hours and child overweight was limited to
families with higher socioeconomic sta-
tus.18,19,21 Following a similar procedure by
Ruhm,19 who predicts what he terms “socio-
economic status,” we constructed a variable
of predicted family income by regressing net
family income in the year of childbirth on
mother’s age at childbirth, mother’s years of
education at childbirth, child’s race or ethnic-
ity, whether the mother was married at child-
birth, and mother’s cognitive ability as mea-
sured by the Armed Forces Qualifying Test
(AFQT). The internal consistency of the
AFQT has been reported as greater than
0.90,35 and AFQT scores are highly corre-
lated with other measures of cognitive ability
including the Verbal Reasoning and Numeri-
cal Ability Composite of the Differential Apti-
tude Test (0.84), and the mathematics (0.76),
language (0.80), and reading (0.83) compos-
ites of the California Aptitude Test.36

We further divided families into 4 quar-
tiles, which allowed us to examine how the
relationship between parental work schedules
and child overweight might differ by family
income. Using quartiles also allowed us to di-
vide families into those under the poverty line
(quartile 1) and those above but near the
poverty line (quartile 2), who are often disad-
vantaged because of ineligibility for various
types of public assistance programs.37
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TABLE 1—Descriptive Characteristics of the Sample for Children Whose Body Mass Index (BMI) Was 
Available at Age 13 or 14 Years: National Longitudinal Survey of Youth and Child Supplement, 1979–2004.

Mothers Who
Never Worked 

Mothers Mothers Who Nonstandard—
Who Ever Mothers Who Never Worked Some Years 

Worked (n=2353 Ever Worked Nonstandard— Standard and 
Children from Nonstandard Only Standard Some Not 

Characteristics 1753 Families) Shift (n = 1740) (n = 262) Working (n = 351)

Child characteristics

Race/ethnicity

Non-Hispanic White, % 51.30 51.49 58.40 45.01

Non-Hispanic Black, % 28.94 29.89 21.37 29.9

Hispanic, % 19.76 18.62 20.23 25.07

Male, % 49.89 49.66 51.53 49.86

Low birthweight, % 6.97 7.18 5.34 7.12

First born, % 38.16 36.55 51.53 36.18

BMI at Age 13 or 14 Years, kg/m2 , mean (SD) 22.22 (5.26) 22.36 (5.41) 21.80 (4.72) 21.86 (4.87)

Child at risk of overweight or overweight,a % 34.25 35.29 31.30 31.34

Mother characteristics at childbirth

Age, mean (SD) 25.23 (3.51) 25.07 (3.51) 26.66 (3.11) 24.93 (3.53)

Years of education, mean (SD) 12.53 (2.17) 12.42 (2.15) 13.55 (2.02) 12.30 (2.18)

Married, % 70.80 68.68 86.64 69.52

Mother characteristics before childbirth

Net family income, constant 2004 dollars (SD) 48 245 (89 348) 47 499 (101 631) 62 322 (35 535) 41 437 (34 721)

Logged net family income, constant 2004 dollars (SD) 10.38 (.940) 10.32 (0.95) 10.89 (0.59) 10.26 (0.96)

AFQT-revised percentile score, mean (SD) 38.17 (27.29) 37.96 (27.10) 48.38 (25.84) 31.59 (27.12)

BMI in 1981, mean (SD) 22.12 (3.56) 22.18 (3.64) 21.75 (2.90) 22.11 (3.62)

Adult work characteristics when child is aged 13 or 14

Years worked, mean (SD) 7.83 (2.94) 8.00 (2.77) 9.87 (1.40) 5.46 (3.10)

Years mother worked nonstandard shift, mean (SD) 2.44 (2.40) 3.30 (2.22) 0 0

Hours mother worked per week, mean (SD) 27.75 (13.04) 27.86 (12.79) 38.39 (6.09) 19.25 (12.03)

Average hours mothers worked per week, %

1–20 29.66 29.20 2.29 52.42

21–30 21.72 23.62 6.10 23.94

31–40 29.45 28.10 51.15 19.94

40 or greater 19.17 19.08 40.46 3.70

Years spouse or partner worked nonstandard shift, mean (SD) 2.02 (2.50) 2.06 (2.47) 2.19 (2.85) 1.69 (2.31)

Hours spouse or partner worked per week, mean (SD) 43.81 (8.60) 44.00 (8.67) 43.56 (6.39) 43.01 (9.67)

Other variables

No. of years mother spent as a single parent, mean (SD) 2.78 (3.65) 2.90 (3.63) 1.54 (2.88) 3.07 (4.07)

No. of years mother spent in poverty, mean (SD) 2.16 (3.00) 2.30 (2.99) 0.21 (0.61) 2.91 (3.49)

How often child eats with both mother and father, mean (SD) 3.15 (1.23) 3.09 (1.25) 3.36 (1.04) 3.27 (1.25)

Mother’s report of television hours watched by child, mean (SD) 4.26 (3.04) 4.37 (3.06) 3.55 (2.86) 4.31 (3.03)

Note. CI = confidence interval; AFQT = Armed Forces Qualifications Test.
aChildren are considered at risk of overweight or overweight when their BMI is at or above the 85th percentile.

Covariates. Previous analyses have
found that young, low-income, less edu-
cated, and single mothers are more likely
to work nonstandard shifts.38 To partially
address potentially omitted variable or

selection bias, we controlled for an exten-
sive set of child and family characteristics
that have been shown to be associated with
family processes and adolescent develop-
ment in all models. These include factors

measured at or before childbirth, such as
whether the child is male, whether the child
was low birthweight (less than 2500 g),
whether the child was first born, child’s race
or ethnicity, mother’s age, mothers’ years of
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education, mother’s marital status, the natu-
ral log of net family income, mother’s AFQT
score, and mother’s BMI in 1981. We also
controlled for a number of factors by the
time a child was aged 13 or 14 years, in-
cluding the spouse’s or partner’s average
work hours, the number of years that the
mother had been a single parent, the years
a family had lived under the poverty line,
and the years a spouse or partner had
worked nonstandard schedules.

Additionally, we included 2 variables that
have been found to be likely mechanisms
for child overweight: frequency of child’s
television watching and eating together
with parents. Child’s television watching
(mother’s report of how many hours of tele-
vision the child watches on a typical week-
day, top coded to 24) has been associated
with childhood overweight.39–42 How often
the child eats with both the mother and fa-
ther (coded as 0 = never, 1 = once a month
or less, 2 = once a week, 3 = several times a
week, 4 = once a day, 5 = more than once a
day) has been associated with the consump-
tion of healthy food and nutrients among
adolescents.43,44 For all analyses, both vari-
ables were averaged across all years of
available data to create a mean measure
for when the child is aged 13 or 14 years.
Table 1 provides descriptive statistics for all
analyzed variables.

Empirical Strategy
We utilized a series of ordinary least squares

(OLS) regressions for the continuous outcome
variable (i.e., BMI) and logistic regressions for
the dichotomous outcome variable (i.e., child
overweight) to examine the association be-
tween maternal work schedules and child
overweight, taking into account the covariates
described in the previous section. We also con-
ducted subanalyses to examine whether the as-
sociation between maternal shift work and
child overweight differed by family income
and whether a child had ever lived with a
single mother. Because the sample comprised
2353 children from 1703 families, standard
errors in all analyses were adjusted for nonin-
dependence using the cluster function in Stata
version 9 statistical software (StataCorp LP,
College Station, TX). For simplicity, we focused
on the results for the parental work schedule

variables (results for all other controls are
available as a supplement to the online version
of this article at http://www.ajph.org.)

RESULTS

Table 2 presents the unstandardized OLS
regression coefficients with 95% confidence
intervals of maternal work schedules on
child’s BMI at age 13 or 14 years. As seen in
column 1, our results for the total sample sug-
gest that the 3 nonstandard shift variables
were significantly associated with child’s BMI
at 13 or 14 years of age, although the cubed
term was only marginally significant. Specifi-
cally, after holding all other variables constant
at their mean 1 to 5 years of shift work was
significantly associated with predicted in-
creases in child BMI at age 13 or 14 years,
but this positive relationship was reversed if
mothers worked nonstandard schedules for 6
to 9 years. However, a child’s predicted BMI
at 13 or 14 years of age increased within 10
years of nonstandard shifts by mothers.

Columns 2 through 5 of Table 2 present the
OLS regression coefficients by family income.
Our results indicate that the relationship be-
tween maternal nonstandard shifts and child’s
BMI seen in column 1 was largely driven by
children in the second family-income quartile
(family incomes near but above the poverty
line). Columns 6 and 7 of Table 2 present OLS
regression coefficients by family type and in-
dicate that the main results from column 1
do not appear to be related to this variable.

Table 3 presents odds ratios with 95%
confidence intervals representing the logistic
regression estimates of maternal work sched-
ules on children’s risk of being overweight at
age 13 or 14 years. As shown in column 1, all
3 maternal nonstandard shift variables were
significantly associated with the odds of a child
being overweight at age 13 or 14 years for
the total sample. Specifically, 1 to 4 years of
mothers working nonstandard schedules were
significantly associated with an increased risk
of a child being overweight at age 13 or 14
years. Additional years from 5 to 9 reduced
this risk, but 10 years of nonstandard shifts
was once again associated with increased risk
of overweight. Results by family income con-
firmed that maternal nonstandard shifts were
only significantly associated with the odds of

a child being overweight in families with pre-
dicted incomes in the second quartile of the
distribution.

Table 3 shows that although no significant
associations were found between family type
and BMI, mothers’ years of nonstandard
shifts were significantly related to child’s risk
of overweight in 2-parent families. The pat-
tern of results for 2-parent families was com-
parable to that for the full sample. As in the
full sample, between 1 and 4 years and 10
years of such shift work for children living in
2-parent families was associated with in-
creased risk of overweight, whereas 5 to 9
years of such work posed a lower risk. Al-
though we did not find a significant associa-
tion for single-mother families, the directions
and magnitudes of the coefficients for the ma-
ternal nonstandard shift variables for this
group were similar to those found for 2-par-
ent families.

To ease interpretation of the results, Figure 1
presents presents plots of predicted values for
the OLS and logistic regression dependent
variables by years of maternal nonstandard
shifts after setting all other variables equal to
their means. The 2 panels of the figure por-
tray results only for those groups in which a
significant relationship was evident. Figure 1a
shows OLS estimates of predicted BMI for
the total sample and for those families with
predicted incomes in the second quartile of
the distribution. In both cases, predicted BMI
peaked initially around 2 years of nonstan-
dard shifts by mothers, decreased to a low
point around 7 years of nonstandard shifts and
subsequently began to increase. Although in-
dicative of relatively small effect sizes, these
results suggest that when compared to children
whose mothers did not work nonstandard
shifts, a child may have a higher BMI if her
or his mother works nonstandard shifts for ei-
ther only a few years or almost every year by
the time the child turns 13 or 14 years.

Figure 1b presents the logistic regression
estimates of the predicted probability that a
child is overweight for the total sample, fami-
lies with predicted second-quartile incomes,
and children who always lived in a 2-parent
household. For all groups, the results indi-
cated that children’s predicted probability of
being overweight increased when mothers
worked nonstandard shifts for 1 to 4 years
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TABLE 2—Ordinary Least Squares Regression Estimates of Maternal Work Schedules on Child’s Body Mass 
Index (BMI) at Age 13 or 14 Years: National Longitudinal Survey of Youth and Child Supplement, 1979–2004

Predicted Income Mother’s Parental Status

Model 1: Model 2: Model 3: Model 4: Model 5: Never a Ever a
Full Sample Quartile 1 Quartile 2 Quartile 3 Quartile 4 Single Parent Single Parent
(N = 2353), (n = 451), (n = 549), (n = 627), (n = 726), (n = 1157), (n = 1196),

Variable b (95% CI) b (95% CI) b (95% CI) b (95% CI) b (95% CI) b (95% CI) b (95% CI)

No. of years mother worked nonstandard shift 0.526** 1.133* 1.397** –0.216 0.342 0.428 0.561 

by the time child was aged 13 or 14 y (0.023, 1.028) (–0.129, 2.395) (0.284, 2.510) (–1.181, 0.750) (–0.418, 1.102) (–0.259, 1.114) (–0.185, 1.307)

No. of years mother worked nonstandard shift –0.156** –0.347* –0.402** –0.083 –0.099 –0.113 –0.163 

by the time child was aged 13 or 14 y (–0.310, –0.003) (–0.738, 0.045) (–0.742, –0.062) (–0.206, 0.372) (–0.320, 0.122) (–0.317, 0.091) (–0.393, 0.067)

(squared)

No. of years mother worked nonstandard shift 0.011* 0.026 0.029** –0.009 0.007 0.007 0.012 

by the time child was aged 13 or 14 y (–0.001, 0.023) (–0.005, 0.058) (0.003, 0.055) (–0.031, 0.013) (–0.010, 0.024) (–0.009, 0.022) (–0.006, 0.030)

(cubed)

R2 0.130 0.176 0.193 0.126 0.144 0.123 0.147

Note. CI = confidence interval. Models controlled for whether the child was male, had low birthweight (< 2500 g), was first born, the child’s race/ethnicity, mother’s age at childbirth, mother’s years
of education at childbirth, mother’s marital status at childbirth, the natural log of net family income in the year of childbirth, mother’s Armed Forces Qualifications Test score, mother’s BMI in 1981,
the number of years a mother was a single parent by the time the child was aged 13 or 14 years, the number of years a family lived under the poverty line by the time the child was aged 13 or 14
years, the number of years a spouse or partner performed shift work by the time the child was aged 13 or 14 years, the average hours worked by spouse or partner by the time the child was aged
13 or 14 years, child television-watching hours, and how often a child ate together with both mother and father.
*P ≤ .10; **P ≤ .05.

TABLE 3—Logistic Regression Estimates of Maternal Work Schedules on the Risk of Child Being at Risk of Overweight 
or Overweight at Age 13 or 14 Years: National Longitudinal Survey of Youth and Child Supplement, 1979–2004

Predicted Income Mother’s Parental Status

Model 1: Model 2: Model 3: Model 4: Model 5: Never a Ever a
Full Sample Quartile 1 Quartile 2 Quartile 3 Quartile 4 Single Parent Single Parent
(N = 2353), (n = 451), (n = 549), (n = 627), (n = 726), (n = 1157), (n = 1196),

Variable OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

No. of years mother worked nonstandard shift 1.341* 1.664 1.974** 1.047 1.183 1.433* 1.250 

by the time child was aged 13 or 14 y (1.071, 1.679) (0.971, 2.854) (1.200, 3.262) (0.684, 1.603) (0.766, 1.828) (1.032, 1.989) (0.912, 1.712)

No. of years mother worked nonstandard shift 0.914** 0.861 0.803** 0.991 0.959 0.888* 0.945 

by the time child was aged 13 or 14 y (0.854, 0.979) (0.728, 1.018) (0.688, 0.937) (0.871, 1.127) (0.840, 1.095) (0.803, 0.983) (0.861, 1.038)

(squared)

No. of years mother worked nonstandard shift 1.006* 1.011 1.016* 0.999 1.002 1.008* 1.003 

by the time child was aged 13 or 14 y (1.001, 1.012) (0.998, 1.025) (1.004, 1.029) (0.989, 1.009) (0.992, 1.013) (1.000, 1.017) (0.996, 1.011)

(cubed)

Pseudo-R2 0.075 0.091 0.129 0.086 0.116 0.092 0.076

Note. OR = odds ratio; CI = confidence interval. Models controlled for whether the child was male, had low birthweight (< 2500 g), was first born, the child’s race/ethnicity, mother’s age at childbirth,
mother’s years of education at childbirth, mother’s marital status at childbirth, the natural log of net family income in the year of childbirth, mother’s Armed Forces Qualifications Test score,
mother’s BMI in 1981, the number of years a mother was a single parent by the time the child was aged 13 or 14 years, the number of years a family lived under the poverty line by the time the
child was aged 13 or 14 years, the number of years a spouse or partner performed shift work by the time the child was aged 13 or 14 years, the average hours worked by spouse or partner by the
time the child was aged 13 or 14 years, child television-watching hours, and how often a child ate together with both mother and father.
*P ≤ .05; **P ≤ .01.

or for almost all years during the first 13 or
14 years of a child’s life. This pattern was
particularly pronounced for children in fam-
ilies with incomes in the second quartile of
the income distribution.

DISCUSSION

Complementary to previous studies that
have focused on work hours in examining the
relationship between parental work and child

overweight,18–21 our analysis reveals a new
factor contributing to this relationship. Specifi-
cally, the shift worked by mothers appears to
be pertinent, particularly for families with in-
comes that put them in the near-poor category.
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Note. BMI = body mass index.

FIGURE 1—Association of number of years of maternal nonstandard work shifts with
predicted values of BMI (a) and probability of child overweight (b): National Longitudinal
Survey of Youth–Child Supplement, 1979–2004.

Our results are robust in controlling for an ex-
tensive set of child, parental, and family char-
acteristics, including mothers’ work hours and
potential mechanisms such as child’s televi-
sion watching and the frequency of children
and parents eating meals together.

We may only speculate as to the mecha-
nism underlying our results. The findings for
those families with incomes in quartile 2 seem
to confirm prior evidence that those living near

the poverty line are relatively disadvantaged;
indeed, their ineligibility to receive various
types of government assistance may put them
at an even greater disadvantage than those
officially living in poverty.37 Families in this
group had a median family size of 4 and in-
come of nearly $24900 (in 2004 dollars) in
the year of childbirth and a median family
size of 4 and income of about $32400 when
the child was aged 13 or 14 years. Although

these amounts place these families above the
federal poverty line ($18850 for a family of
4 in 2004), they also place them out of the
eligibility range for a number of public pro-
grams. Another explanation may be that
these mothers are forced into jobs requiring
nonstandard shifts, which might be disruptive
to family meal preparation and activity rou-
tines. Indeed, a significantly higher proportion
of mothers from this group had ever worked
an evening shift by the time a child was aged
13 or 14 years (43.5%) than those in the
third or top income quartiles (36.8 and 22.9,
respectively). However, the available data
offer no direct proof that these mothers were
forced into their jobs.

The significant association between mater-
nal nonstandard shifts and child overweight
for 2-parent families and for families with in-
comes near the poverty line underscores the
difficulties faced by two-parent working poor
families. Our findings also highlight that
mothers working nonstandard shifts for only
a few years or almost all of the time may pro-
vide different home environments, which in
turn may have implications for children’s
BMI. The former group may include mothers
who had to temporarily work nonstandard
shifts because of some unexpected situation
(e.g., spouse’s unemployment) that disrupted
the existing family arrangement. The latter
group may represent a long-term arrange-
ment wherein children do not consistently
have adults available for dinner or breakfast
or to help them participate in sports, which
may have profound implications for food con-
sumption and activity levels.

Despite the fact that predicted BMI and
probability of overweight were higher for
children whose mothers worked a few or
many years at nonstandard shifts, it is impor-
tant to note that in most cases around 5 to 9
years of maternal shift work was associated
with decreased BMI and a lower probability
of overweight when compared with families
in which mothers never worked nonstandard
shifts. This may have been caused in part by
a family’s ability to adjust to mothers’ work
schedules. Nonetheless, beyond this point,
we observed that additional years of mater-
nal nonstandard shifts were associated with
predicted increases in BMI and risk for child
overweight, which suggests the potential
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long-term effects this work may have on
children.

Still, the exact mechanisms behind the rela-
tionship between maternal work schedules
and child overweight remain unclear. No
clear patterns were evident between televi-
sion watching or family meals and child over-
weight, and taking into account these poten-
tial pathways did not explain the links
between maternal work schedules and child
overweight.

Not all parents have the option of choosing
their shifts; for many parents, particularly
mothers working in low-income, low-skilled
positions, a nonstandard shift is a job require-
ment that can upset the work–family balance.
Nonetheless, appropriate solutions are possi-
ble. Community-based programs might be of-
fered to inform families about how to best
prevent overweight. For instance, mothers
from at-risk families might be educated on
how to prepare inexpensive and healthy
meals in a short amount of time or how to
prepare food in advance (e.g., by cooking the
week’s meals on days off).

Despite its limitations, this study con-
tributes toward a better understanding of the
continued incidence of overweight among
youth by illuminating the role played by pa-
rental work schedules. Nonetheless, additional
fine-grained research is needed to further our
understanding of how parental work sched-
ules may affect child health. For instance, ex-
ploring nonstandard shifts in different em-
ployment sectors (e.g., health care fields)
would be useful; it is possible that health
care workers may be more knowledgeable
and skillful in providing healthy meals and
encouraging physical activity despite work-
ing nonstandard shifts. This may offset the
effects of a parent’s work schedule on a
child’s well-being. With a sizable proportion
of parents working nonstandard shifts, more
research is warranted to more fully under-
stand the implications that work–family
arrangements may have for adolescent and
child overweight.

About the Authors
Daniel P. Miller is a doctoral student at the Columbia Uni-
versity School of Social Work, New York, NY. Wen-Jui
Han is and Associate Professor at the Columbia University
School of Social Work, New York, and a Research Associate

at the Social Policy Research Center, National Taiwan
University, Taipei City, Taiwan.

Requests for reprints should be sent to Daniel P. Miller,
c/o Doctoral Program, 9th Floor, Columbia University
School of Social Work, 1255 Amsterdam Avenue, New
York, NY 10027, (e-mail: dpm2116@columbia.edu).

This research article was accepted October 23, 2007.

Contributors
D.P. Miller conceptualized the study, conducted the
analysis, and led the writing of the article. W-J Han
framed the analysis, developed the coding scheme, and
assisted in the writing of the article. Both authors inter-
preted findings and reviewed drafts of the article.

Acknowledgments
This study was supported by the Centers for Disease
Control and Prevention (grant 1R36 DP001175) and
the National Institute of Child Health and Human De-
velopment (grant R01 HD04721501A2).

The authors would like to thank Jane Waldfogel for
her valuable comments.

Note. The contents of this article are solely the re-
sponsibility of the authors and do not necessarily repre-
sent the official views of the Centers for Disease Con-
trol and Prevention.

Human Participant Protection
Because this study employed only the analysis of de-
identified secondary data, no protocol approval was
needed.

References
1. Anderson PM, Butcher KF. Childhood obesity:
trends and potential causes. Future Child. 2006;16:
19–45.

2. Ogden CL, Carroll MD, Curtin LR, McDowell MA,
Tabak CJ, Flegal KM. Prevalence of overweight and
obesity in the united states, 1999–2004. JAMA.
2006;295:1549–1555.

3. Ogden CL, Flegal KM, Carroll MD, Johnson CL.
Prevalence and trends in overweight among US chil-
dren and adolescents, 1999–2000. JAMA. 2002;288:
1728–1732.

4. American Diabetes Association. Type 2 diabetes
in children and adolescents. Pediatr. 2000;105:
671–680.

5. Mallory GB, Fiser DH, Jackson R. Sleep-associated
breathing disorders in morbidly obese children and
adolescents. J Pediatr. 1989;115:892–897.

6. Gennuso J, Epstein LH, Paluch RA, Cerny F. The
relationship between asthma and obesity in urban mi-
nority children and adolescents. Arch Pediatr Adolesc
Med. 1998;152:1197–1200.

7. Daniels SR. The consequences of childhood over-
weight and obesity. Future Child. 2006;16:47–67.

8. Whitaker RC, Wright JA, Pepe MS, Seidel KD,
Dietz WH. Predicting obesity in young adulthood from
childhood and parental obesity. New Engl J Med. 1997;
337:869–873.

9. Guo SS, Chumlea WC. Tracking of body mass
index in children in relation to overweight in adult-
hood. Am J Clin Nutr. 1999;70:145S–148S.

10. Power C, Lake JK, Cole TJ. Measurement and

long-term health risks of child and adolescent fatness.
Int J Obes. 1997;21:507–526.

11. Lobstein T, Baur L, Uauy R. Obesity in children
and young people: a crisis in public health. Obes Rev.
2004;5:4–85.

12. Taubes G. As obesity rates rise, experts struggle to
explain why. Science. 1998;280:1367–1368.

13. Bleich S, Cutler D, Murray C, Adams A. Why is
the Developed World Obese? National Bureau of Eco-
nomic Research working paper w12954. Available at:
http://www.nber.org/papers/w12954. Accessed March
23, 2007.

14. Anderson PM, Butcher KF, Levine PB. Economic
perspectives on childhood obesity. Econ Perspect. 2003;
27:30–48.

15. Crockett SJ, Sims LS. Environmental influences on
children’s eating. J Nutr Educ. 1995;27:235–249.

16. Leibowitz AA. An economic perspective on work,
family, and well-being. In: Bianchi SM, Casper LM,
King RB, eds. Work, Family, Health, and Well-being.
Thousand Oaks, CA: Lawrence Erlbaum Associates;
2005:187–200.

17. Johnson RK, Smiciklas-Wright H, Crouter AC,
Willitis FK. Maternal employment and the quality of
young children’s diets: empirical evidence based on the
1987–1988 nationwide food consumption survey. Pe-
diatr. 1992;90:245–249.

18. Anderson PM, Butcher KF, Levine PB. Maternal
employment and overweight children. J Health Econ.
2003;22:477–504.

19. Ruhm CJ. Maternal Employment and Adolescent
Development. Available at: http://www.nber.org/pa-
pers/w10691. Accessed December 10th, 2006. Na-
tional Bureau of Economic Research working paper
w10691.

20. Phipps SA, Lethbridge L, Burton P. Long-run con-
sequences of parental paid work for child overweight
status in Canada. Soc Sci Med. 2006;62:977–986.

21. Hawkins SS, Cole TJ, Law C, The Millennium Co-
hort Study Child Health Group. Maternal employment
and early childhood overweight: findings from the UK
millennium cohort study. Int J Obes (Lond). 2008;32:
30–38.

22. Presser HB. Shift work among American women
and child care. J Marriage Fam. 1986;48:551–563.

23. Han WJ. Maternal nonstandard work schedules
and child cognitive outcomes. Child Dev. 2005;76:
137–154.

24. Han WJ, Waldfogel J. Parental work schedules,
family process, and early adolescents’ risky behavior.
Child Youth Serv Rev. 2007;29:1249–1266.

25. Beers TM. Flexible schedules and shift work: Re-
placing the ‘9-to-5’ workday? Mon Labor Rev. 2000;
123:33–40.

26. Presser HB. Job characteristics of spouses and
their work shifts. Demography. 1984;21:575–589.

27. Presser HB. Job, family, and gender: determinants
of nonstandard work schedules among employed
Americans in 1991. Demography. 1995;32:577–598.

28. Must A, Jacques PF, Dallal GE, Bajema CJ, Dietz
WH. Long-term morbidity and mortality of overweight
adolescents. A follow-up of the Harvard Growth Study
of 1922 to 1935. New Engl J Med. 1992;327:
1350–1355.



American Journal of Public Health | August 2008, Vol 98, No. 81502 | Research and Practice | Peer Reviewed | Miller and Han

 RESEARCH AND PRACTICE 

29. Dietz WH. Critical periods in childhood for the
development of obesity. Am J Clin Nutr. 1994;59:
955–959.

30. Center for Human Resources Research. NLSY79
Child and Young Adult Data User’s Guide. A Guide to the
1986–2004 Child Data, 1994–2004 Young Adult
Data. Columbus: The Ohio State University, 2004.

31. Center for Human Resources Research. NLSY79
User’s Guide. A Guide to the 1979–2004 National Lon-
gitudinal Survey of Youth Data. Columbus: The Ohio
State University, 2004.

32. Kuczmarski RJ, Ogden CL, Guo SS, et al. 2000
CDC growth charts for the United States: methods and
development. Vital Health Stat 11. 2002;246:1–190.

33. Malina RM, Katzmarzyk PT. Validity of the body
mass index as an indicator of the risk and presence of
overweight in adolescents. Am J Clin Nutr. 1999;70:
131S–136S.

34. Goodman E, Hinden BR, Khandelwal S. Accuracy
of teen and parental reports of obesity and body mass
index. Pediatr. 2000;106:52–58.

35. Bock RD, Moore EGJ. Advantage and Disadvan-
tage: A Profile of American Youth. Hillsdale, NJ:
Lawrence Erlbaum Associates; 1986.

36. US Military Entrance Processing Command. Tech-
nical Supplement to the Counselor’s Manual for the
Armed Services Vocational Aptitude Battery Form-14.
North Chicago, IL: US Military Entrance Processing
Command; 1985. DOD publication DOD-1304.12X1.

37. Gershoff ET, Aber JL, Raver CC, Lennon MC. In-
come is not enough: incorporating material hardship
into models of income associations with parenting and
child development. Child Dev. 2007;78:70–95.

38. Presser HB. Working in a 24/7 Economy: Chal-
lenges for American Families. New York, NY: Russell
Sage Foundation; 2003.

39. Crespo CJ, Smit E, Troiano RP, Bartlett SJ, Mac-
cera CA, Andersen RE. Television watching, energy in-
take, and obesity in US children: results from the third
National Health and Nutrition Survey, 1988–1994.
Arch Pediatr Adolesc Med. 2001;155:360–365.

40. Gable S, Lutz S. Household, parent, and child con-
tributions to childhood obesity. Fam Relations. 2000;
49:293–300.

41. Gortmaker SL, Must AM, Sobol K, Peterson GAC,
Dietz WH. Television viewing as a cause of increasing
obesity among children in the United States, 1986–1990.
Arch Pediatr Adolesc Med. 1996;150:356–362.

42. Proctor MH, Moore LL, Gao D, et al. Television
viewing and change in body fat from preschool to
early adolescence: the Framingham Children’s Study.
Int J Obes. 2003;27:827–833.

43. Gillman MW, Rifas-Shiman SL, Frazier L, et al.
Family dinner and diet quality among older children
and adolescents. Arch Fam Med. 2000;9:235–240.

44. Neumark-Sztainer D, Hannan PJ, Story M, Croll J,
Perry C. Family meal patterns: associations with socio-
demographic characteristics and improved dietary in-
take among adolescents. J Am Diet Assoc. 2003;103:
317–322.


