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Abstract

Objective—Gender and racial/ethnic disparities in sleep duration are well documented among
the U.S. adult population, but we know little about how these disparities are shaped during the
early course of adult life, a period marked by substantial changes in social roles that can influence
time for sleep.

Methods—Prospective data was used from the National Longitudinal Survey of Youth 1997
(NLSY97), a U.S.-based representative sample of persons born between 1980 and 1984, who were
first interviewed in 1997. Sleep duration was assessed in 2002, 2007/2008, 2009, 2010, and 2011.
Random-coefficient models were estimated to examine gender and racial/ethnic disparities in
trajectories of sleep duration across early adulthood as a function of educational experiences,
employment, and family relationships.

Results—Sleep duration declined during early adulthood. Women reported shorter sleep than
men from age 18 to 22, but slept longer than men by age 28. Young adults of black race/ethnnicity
reported sleep durations similar to those of young adults of white race/ethnicity until age 24, after
which blacks slept less than whites. Educational experiences and employment characteristics
reduced gender and racial/ethnic disparities, but family relationships exacerbated them.

Conclusion—This study is the first to establish the emergence of gender and racial/ethnic

disparities in sleep duration during early adulthood.
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1. Introduction

Sleep problems are a major public health concern [1], affecting 50 to 70 million U.S. adults
annually [1,2], and are associated with a number of adverse health conditions [3-9]. Several
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population-based studies of U.S. adults have reported gender and racial/ethnic disparities in
sleep duration [10-12]. On average, women sleep longer than men, and individuals of black
race/ethnicity are more likely to report short sleep durations compared to those of white
race/ethnicity [13-15]. Moreover, sleep studies using national time use data have
documented age-related changes in sleep duration across the life course [12,16,17]. Based
on these cross-sectional studies, sleep duration appears to follow a U-shaped pattern, with
longer sleep durations reported among persons 15-24 years old and adults over 75 years
compared to those 45-54 years old. Furthermore, the steepest declines in sleep duration
occur between ages 15 and 34 years [16].

These age-related patterns in sleep duration coincide with developmental and role-related
changes that commonly occur during the early adult life course, including becoming a
college student, worker, spouse/partner, and parent, among others [18,19]. Many of these
social roles require substantial time commitments, which may displace time spent sleeping
[12]. For example, working longer hours or multiple jobs [10,12,13,20], having young
children in the home [10], or being a college student [12] all increase the risk of
experiencing shorter sleep.

Studies suggest that these social roles may help to explain gender and racial/ethnic sleep
disparities. Women, as compared to men, are often expected to take care of the emotional
and practical needs of the family, especially children, during the night [21], leading to more
interrupted sleep and possibly shorter sleep [22]. Conversely, some research finds that work
responsibilities are more strongly associated with sleep problems among men than among
women [23,24]. Employment and work-related factors may also explain the greater
prevalence of shorter sleep among individuals of black race/ethnicity as compared to those
of white race/ethnicity [14]. Among the employed, blacks are more likely to work longer
hours and to be employed in multiple jobs [20], often jobs that require shift work that may
make regular sleep more difficult [25-27]. As a result, the early adult life course may be a
key developmental period when gender and racial/ethnic disparities in sleep duration
emerge. No studies to our knowledge, however, have investigated how these social roles
contribute to gender and racial/ethnic disparities in sleep duration during the early adult life
course.

The purpose of our study was to estimate trajectories of sleep duration by gender and race/
ethnicity over the early adult life course using prospective, population-based U.S. data.
Furthermore, we examined the role of educational experiences, employment, and family
relationships in patterning gender and racial/ethnic disparities in sleep duration. These are
key factors influencing the social context of young adults, and we hypothesized that they
would mediate the relationship between gender, race/ethnicity, and sleep duration during
early adulthood. Because early adulthood is characterized by significant change [19], an
important strength of our study is our use of time-varying measures of educational
experiences, employment, and family relationships to more fully capture the dynamic
relationship between these social roles and sleep duration.

Sleep Med. Author manuscript; available in PMC 2018 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Walsemann et al.

Page 3

2. Methods

2.1. Data and sample

We used prospective data from the National Longitudinal Survey of Youth 1997 (NLSY97),
a nationally representative sample of individuals born between 1980 and 1984 (/N = 8984).
Baseline interviews were conducted in 1997, with annual follow-ups available through 2011.
The retention rate over the 14-year period was 82.6%. The NLSY97 is a publicly available,
de-identified dataset; thus, this study was classified as exempt from human subjects review.

We restricted our sample to those who were interviewed on at least one occasion when sleep
duration was measured (7= 8536). We excluded respondents who were missing data on any
of the covariates included in the analysis in the year they provided sleep data. We also
excluded respondents who were pregnant at the time of the interview. These exclusions
resulted in a sample of 8473 respondents providing 35,972 person-period observations. Over
93% of the analytic sample respondents provided data on sleep at least four times (minimum
observations = 1; maximum observations = 5).

2.2. Measures

2.2.1. Sleep duration—Sleep duration data were collected in 2002, 2007/2008, 2009,
2010, and 2011. Respondents were asked, “On a typical weeknight, how many hours of
sleep do you usually get?” Responses ranged from 0 to 24 hours, and were reported in 1-
hour increments. The variable was normally distributed and used as a continuous variable.
Distributions were similar for men and women and across racial/ethnic groups.

2.2.2 Demographics—Demographic characteristics included age (in years; minimum =
18, maximum = 31), race/ethnicity (self-reported as non-Hispanic white, non-Hispanic
black, hispanic, and other), and gender (male or female).

2.2.3. Education measures—Education-related variables included enrollment status (a
time-varying indicator categorized as not enrolled in college, enrolled in college, or enrolled
in graduate school) and respondents’ highest degree attained (a time-varying indicator
categorized as no degree, General Educational Development [GED], high school diploma,
associate’s degree, bachelor’s degree, or higher).

2.2.4. Employment measures—Employment characteristics included a time-varying
indicator of the average number of hours worked per week during the respective survey year
(categorized as 0 hours, 1-39 hours, and 40 or more hours) and a time-varying indicator of
the total number of jobs that the respondent held in the respective survey year (range 0-9;
88% held 0-2 jobs).

2.2.5. Family measures—Family relationship variables included a time-varying indicator
of whether the respondent was living or not living with a romantic partner (ie, was married
or cohabitating), a time-varying indicator of the count of children under age 18 years who
were living in the household at the time of the interview (range 0-10; 92% had two or fewer
children in the household), and a time-varying indicator for whether the respondent had a
child under the age of 6 years residing in the household.
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2.3. Statistical analysis

Random-coefficient linear models were estimated to account for repeated observations and
varying numbers of observations per person. In our models, age represents time and was
centered at 26, the mean age of our sample across the waves of observation. The following
model was estimated:

Yau=Xoo+ > AaXa+ Y ouZi+Coit+Criten (Equation 1)

where Y j¢is sleep duration for respondent 7at time fand Y j:to Y ,are independent; /=1, ...
nrespondents across £= 18,...tyears of age; Aqq is the average sleep duration at age 26,
ZA 4 Xj is the sum of time invariant covariates; Za jZj;is the sum of time-varying covariates
and cross-level interactions; Cp,;and G ;are random effects that represent unobserved
heterogeneity for respondent 7and are assumed to be normally distributed with mean 0; and
e jis random within-person error of prediction for respondent /7at time £ We assume that the
random effects are independent of e, and all random components are independent of all
covariates.

Random-coefficient linear models were estimated using mixed in Stata v14 software (Stata
Corporation, College Station, TX). Analyses were weighted at the person-level using the
custom weights provided by the NLSY97, which account for sampling design and attrition;
however, unweighted analysis yielded similar inferences. We estimated four nested models
to examine how gender and racial/ethnic disparities in sleep duration varied across early
adulthood (model 1) as a function of educational experiences (model 2), employment (model
3), and family relationships (model 4). Sleep duration was converted to minutes so that
regression coefficients represent the amount of minutes in sleep gained or lost.

We calculated predicted sleep duration across age by gender and race/ethnicity using the
margins command in Stata v14 so we could visualize differences in graphical plots. We also
determined whether the gender and racial/ethnic differences in predicted sleep duration at
each age were statistically significant.

3. Results

3.1. Sample characteristics

Table 1 presents sample characteristics across the five waves of observations. Sleep duration
declined from 7.1 hours in 2002 to 6.6 hours in 2011. Although 38.3% of participants were
enrolled in college or graduate school in 2002, by 2011, this percentage was only 11.4%.
Correspondingly, less than 2% had attained at least a college degree by 2002, whereas
29.9% had done so by 2011. Over this period, young adults held fewer jobs (mean = 1.9 in
2002; mean = 1.1 in 2011), perhaps because they switched from mostly part-time
employment (57.3% in 2002) to mostly full-time employment (58.8% in 2011). More young
adults were living with a partner by 2011 (56.0%) than they were in 2002 (17.1%), and had
more children residing in the household (mean = 1.0 in 2011; mean = 0.7 in 2002).

Sleep Med. Author manuscript; available in PMC 2018 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Walsemann et al. Page 5

3.2. Random-coefficient linear models

Table 2 presents estimates from the random-coefficient linear models. Model 1 shows
estimates for gender and race/ethnicity. At age 26 years, women reported sleeping about the
same amount as men, but blacks reported sleeping 7.0 fewer minutes than whites. Latinos
and young adults of other races/ethnicities reported amounts of sleep similar to those of
whites. A 1-year change in age was associated with a 3.3-minute decline in sleep duration.
The age slope was shallower for women (b = 1.5, standard error [SE] = 0.3) than men, but
was steeper for blacks (b = -1.4, SE = 0.4) than for whites. Thus, women reported sleeping
about 11 fewer minutes than men at age 18, but reported sleeping almost 7 minutes longer
than men by age 30 (Fig. 1A). The reversal in the gender disparity in sleep duration occurred
between ages 24 and 26. Furthermore, at age 18 years there were no statistically significant
racial/ethnic disparities in sleep duration (Fig. 1B); however, by age 24, blacks reported
sleeping 4 fewer minutes than whites, a disparity that widened to almost 13 minutes at age
30.

Model 2 adjusts for education-related variables. At age 26 years, individuals enrolled in
college (b = -3.9, SE = 1.5) or graduate school (b = -10.1, SE = 2.3) reported sleeping less
than young adults not enrolled in college. College-educated (b = 13.2, SE = 1.7) individuals
and those with no degree (b = 6.1, SE = 2.6) reported sleeping longer than high school
graduates. The age slope was shallower for individuals enrolled in college (b = 0.9, SE =
0.4) or graduate school (b = 2.5, SE = 0.9). The inclusion of education-related variables
reduced the gender and black—white disparity in the age slope by 20% ([(1.5-1.2)/1.5] x
100) and 35.7%, respectively.

Model 3 adjusts for employment-related variables. At age 26 years, those who were working
full-time reported sleeping 11.3 fewer minutes than those who were not working. The age
slope was shallower for part-time (b = 1.2, SE = 0.6) and full-time (b = 1.6, SE = 0.6)
workers than for nonworkers. The number of jobs held was unrelated to sleep duration.
Inclusion of employment variables had no effect on the gender disparity in the age slope
(model 3 vs model 2), but reduced the black—white disparity in the age slope by 22.2%.

Model 4 adjusts for family relationship variables. At age 26 years, young adults who lived
with a partner reported sleeping 7.6 minutes longer than those who lived without a partner.
Having any children under age 6 years residing in the household was associated with 11.7
fewer minutes of sleep. Every additional child under the age of 18 in the household was
associated with 2.7 fewer minutes of sleep. The age slope in sleep duration did not differ by
partner status or having children in the household. Inclusion of family relationship variables
increased the gender disparity in the age slope by 16.7% (model 4 vs model 3) and the
black—white disparity in the age slope by 14.3%.

3.3. Random-coefficient logit models

Because both short sleep and long sleep have been shown to increase the risk of morbidity
and premature mortality, and because prior studies have found that different factors predict
short versus long sleep, we also estimated random-coefficient logit models predicting short
(<6 hours) versus adequate sleep (=7 hours) following the same model progression that we
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used when estimating continuous sleep duration. We plotted the predicted probabilities of
short sleep across age by gender (Fig. 2A) and race/ethnicity (Fig. 2B) using estimates from
Model 4, which adjusts for education, employment, and family relationship variables.

Similar to our findings using the continuous measure of sleep duration, gender disparities in
short sleep reversed around age 26 years. Specifically, at age 18 years, women had a higher
predicted probability (PP) of short sleep than men (PP = 0.35 vs PP = 0.31, respectively), but
by age 30, women had a lower predicted probability of short sleep than men (PP = 0.44 vs
PP = 0.47).

Likewise, racial/ethnic disparities in short sleep were similar to those found when estimating
continuous sleep duration, with one exception: Latino young adults had statistically
significantly lower predicted probabilities of short sleep than whites from age 18 to 22 years.
Blacks had statistically significantly higher predicted probabilities of short sleep compared
to whites after age 19 years, which mirrors results from models estimating continuous sleep
duration.

We did not predict long sleep (=10 hours) because so few observations fell into the category
of long sleep (<2%), and estimates of long sleep would likely be unstable. Moreover, unlike
other studies that include a larger age range of adults, long sleep is less likely to be driven by
poor health in our sample because our respondents were young adults who are relatively
healthy.

3.4. Sensitivity analysis

We considered the possibility that sleep trajectories depended upon both gender and'race/
ethnicity by re-estimating our models after inclusion of gender x race and gender x race x
age interactions. We found no evidence that sleep trajectories by gender depended upon
race/ethnicity. We also estimated a model that adjusted for obesity and self-rated health;
however, their inclusion had little impact on the overall gender and racial/ethnic disparities
in trajectories of sleep duration. Finally, we re-estimated all models after adjustment for
survey year (in addition to age) as a way to account for potential period effects that may
have occurred in response to the recession. The results were similar to those that we have
presented. Given the correlation between age and survey year in the NLSY97 sample, we
chose to present results using age as our measure of time because we believe that it better
captures life course processes.

4. Discussion

The purpose of our study was to examine gender and racial/ethnic disparities in sleep
duration during the early adult life course and to identify the educational experiences,
employment characteristics, and family relationships that explained these sleep disparities
across this developmental period. Results indicated that sleep duration declined across early
adulthood; young adults reported sleeping approximately 3.3 fewer minutes with each
additional year, from age 18 to age 31 years. Our results are consistent with cross-sectional
studies that have reported declining sleep duration with increasing age [12,16,28], with some
finding the steepest declines between 15 and 34 years of age [16].
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Prior studies have documented a sleep advantage for women compared to men [10,12,16].
For example, Basner et al. found that, among a U.S. adult population, men slept less than
women [12], a finding that was also documented using the National Health Interview Survey
[10]. Our results suggest that this gender disparity emerges in early adulthood. As
individuals in our sample transitioned into adulthood (~18-20 years of age), women reported
sleeping less than men. The gender difference in sleep duration, however, narrowed during
the early to mid-20s, and by age 28 years women reported sleeping longer than men. Being a
student explained, in part, the gender disparities in reported sleep duration. In the United
States, women are more likely than men to be enrolled in college during early adulthood
[29]. Prior studies have found that college students often report inadequate and erratic sleep
[30,31]. Being a college student may also increase stress, which has been linked to shorter
and poorer quality sleep [31-33].

Conversely, accounting for being a parent, particularly of a young child, increased gender
disparities in sleep duration. Social norms around child care suggest that women are
expected to be responsible for the needs of others, especially children, and this caregiving
responsibility often extends from the waking hours into the nighttime [21,23,34]. Parents’
sleep is often disrupted to address the needs of their children, and research has shown these
disruptions occur at a higher rate for women than men [22]. Women also tend to go to bed
earlier than men, perhaps because women set aside more time for sleep, knowing that they
may be awakened in the night to care for others in the household [35]. Thus, women may
begin to report longer sleep duration than men in early adulthood as they employ strategies
to accommodate life changes, such as new parenthood, that impinge on their ability to have
uninterrupted sleep.

Mounting evidence indicates that blacks tend to sleep less than whites [13-15]. We found
that the well-documented black—white disparity in sleep duration emerges in early
adulthood. At age 18 years, no significant racial/ethnic sleep disparities were observed, but
by age 24, black young adults were sleeping about 4 fewer minutes, on average, than white
young adults. This disparity widened to almost 13 minutes by age 30 years. College
enrollment, educational attainment, and employment characteristics explained
approximately 50% of the black—white disparity in sleep duration over early adulthood.
Compared to whites, black young adults are less likely to be enrolled in college, to have a
college degree, or to be employed full-time [36,37]. This corresponds to the black—white
disparities that we found in trajectories of sleep duration; at the ages when college
participation was higher, full-time employment was less common, and the black—-white
disparity in college degree attainment was at its narrowest (results available upon request):
black young adults in our sample reported sleeping about the same amount as white young
adults. As young adults transitioned out of college, completed their degrees, and began full-
time employment, blacks reported less sleep than whites.

Living with a spouse/partner or child/children exacerbated black—white disparities in sleep
duration. Across early adulthood, black respondents were more likely to have children
residing in the household than white respondents, but were less likely to be living with a
spouse/partner (results available upon request). This is consistent with black—white
differences in family structure patterns observed in the broader U.S. population [38]. Having
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children in the household increases the risk for disrupted sleep [22,35], and this risk may be
greater for blacks who are more likely to reside in single-parent households [38,39] where
they are the only nighttime caregiver.

Black parents may also face greater stress from living with their children in unsafe places.
Blacks are more likely to reside in adverse environments where they feel unsafe and are at
greater risk for witnessing or experiencing violence and criminal activity [40]. Although
adverse residential environmental conditions likely influence sleep in all populations,
parents may be at greater risk as a result of their concerns for their children. One study of
mothers of children 5 years of age and less who were living in a large urban area found that
high exposure to neighborhood violence was associated with increased risk for sleeping
fewer than 7 hours per night [41]. In a qualitative study of black mothers with infants, some
of the mothers discussed the need to maintain active vigilance during the night to protect
their children from the dangers and violence present in their living environments [42]. The
additional stress of parenting in adverse environments may contribute to sleep disparities
among young parents. In contrast to the well-documented black—white sleep disparity,
population-based studies have not consistently found Latino—white sleep disparities. In our
study, Latinos reported sleeping about the same amount as whites across early adulthood,
but were less likely than whites to experience short sleep between 18 and 22 years of age.
Ram et al. also found that Latinos and whites reported comparable levels of sleep duration
[43], whereas Knutson et al. reported lower odds of short sleep for Latinos compared to
whites [44]. Other studies, however, have documented higher odds of short sleep among
some Latino ethnic groups compared to whites [10,11,45]. None of these studies focused
exclusively on young adults, suggesting a need for additional studies that focus on the
younger adult Latino population.

Our study has several limitations. First, sleep duration was self-reported, and the study
assessed typical weeknight sleep but did not examine weekend sleep. Though U.S. adults
often make up sleep on the weekends, this is especially the case among U.S. young adults
[12]. Self-reported sleep duration has been shown to result in imprecise estimates of actual
time spent sleeping compared to measured sleep obtained from actigraphy [26]. Thus, we
may have underestimated sleep duration in our sample. Errors in self-reported sleep may be
due to the cognitive complexity involved in determining one’s “typical” weeknight sleep
duration. Some researchers have, however, found that sleep duration from self-reports of
usual time spent sleeping on a weeknight and actigraphy are significantly correlated [46,47],
and furthermore, that actigraphy and self-reported sleep measures are similarly correlated
with polysomnography in healthy populations [48]. Comparing individuals with themselves
over time likely minimizes the effects of underestimating sleep duration, particularly as it
relates to our study’s objective: describing gender and racial/ethnic disparities in sleep
trajectories. Second, our measure of sleep duration does not account for napping. Prior
studies have found that women tend to make up for lost sleep during the day through naps
[35]; thus, our results may have underestimated the amount of time that women slept overall.
Third, data collection occurred before, during, and after the economic recession.
Unemployment has been associated with longer sleep, and some groups were particularly
hard hit during the recession, including young black men [49,50]. As a result, we may have
underestimated gender and black—white sleep disparities, although supplemental analyses
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accounting for survey year did not alter our findings. Finally, the NLSY97 does not include
detailed information on mental and physical health conditions that may contribute to shorter
sleep or selection into specific roles, such as paid employment. We did include an
adjustment for obesity status and self-rated health in supplemental analysis and found
similar results to those we report. Our sample, however, is relatively young and healthy, so it
is unlikely that underlying mental and physical health problems are contributing to our
findings.

Despite these limitations, our study also has a number of strengths. We use a large, diverse,
and nationally representative sample of individuals who were followed up across early
adulthood. This allowed us to examine differences in sleep trajectories over time to
determine when gender and racial/ethnic disparities emerge in the course of early adult life.
We also focused on the key social roles and experiences that young adults must navigate
during this developmental period that can alter sleeping patterns and habits and that may
contribute to emerging disparities.

5. Conclusions

Although young adults are at high risk for inadequate sleep, few sleep studies have focused
on this important period in the life course [30], and no studies, to our knowledge, have used
prospective, population-based data to investigate the timing and explanations for the
emergence of gender and racial/ethnic disparities in adulthood. Our study provides evidence
that early adulthood is an important developmental period for understanding emerging
gender and racial/ethnic sleep disparities, because it is in this stage of the life course when
individuals are often exposed to new social activities (eg, college, work) and social roles (eg,
spouse/partner, parenthood) that displace time for sleep.
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Highlights
Racial/ethnic and gender disparities in sleep duration are well documented.
Little is known about when these disparities in sleep duration emerge.

We estimated trajectories of sleep duration from ages 18 to 31 years among
U.S. adults.

Women slept less than men until age 28 years, and thereafter slept more than
men.

Racial/ethnic differences emerged at age 24 years, at which time individuals
of black race/ethnicity slept less than those of white race/ethnicity.
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(A) Predicted sleep duration (hours) by gender (model 1), NLSY97. (B) Predicted sleep
duration (hours) by race/ethnicity (model 1), National Longitudinal Survey of Youth 1997

(NLSY97).
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(A) Predicted probabilities of short sleep by gender (model 4), NLSY97. (B) Predicted

probabilities of short sleep by race/ethnicity (model 4), National Longitudinal Survey of
Youth 1997 (NLSY97).
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Table 2
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Regression coefficients and standard errors from random-coefficient models predicting self-reported sleep

duration (in minutes), National Longitudinal Survey of Youth 1997, weighted estimates. 2

Status at age 26 y

Intercept
Female

Race/ethnicity

Non-Hispanic black
Hispanic
Other

School enrollment

Enrolled in college
Enrolled in graduate school

Highest degree attained

No degree

GED
Associate’s degree

Bachelor’s degree or higher
Number of jobs

Hours worked

Part-time work
Full-time work

Living with partner

Number of children <18 y in HH

Any child age <6y in HH
Rate of change

Age

Age x female

Age x non-Hispanic black
Age x Hispanic

Age x other race

Age x no degree

Age x GED

Age x associate’s degree

Age x bachelor’s degree or higher

Age x enrolled in college

Model 1 Model 2 Model 3 Model 4

b (SE) b (SE) b (SE) b (SE)
4109 (1.1)" 4086 (1.4)F 4186(2.3)" 4209 (2.4)
06(14)  -01(14)  -14(14) 134"
-70(1.8)" -59(1.9)F -68(1.9)" -43(19~
-1.0(L.7) 0.2 (1.8) 0.2 (1.8) 2.1(1.8)
-125(36)F -134(3.6)" -141(36)° -13.9(3.6)"
-39(15% -56(16)"° -65(1.67

-101(23)° -125(23)" -132(23)"

6.1(26)" 4026  s59(26)"

-34(25)  -43(25)  -3.2(25)

-25@2.7)  -21(26) -3.3(26)

13217 wuran® 1110n”

-1.0 (0.6) -1.3(0.6) *

-4.0 (2.1) -43(2.1) *

-11321)% -12107

76(1.2)"

-27(0.6)"

-11.7 (1.4)F

-33(02)% -4003)" -52(06" -49(06)7
15(03)F 1203)° 1203)F 14037
-1404)° -0904* 0704  _pg04*
-0.6(04)  -01(04) -01(04)  -01(0.4)
-23(09)° -26(08)" -24(08* -26(08)"
-0.8(05  -05(05)  -05(0.5)

0.7 (0.6) 0.6 (0.6) 0.5 (0.6)

0.9 (0.8) 0.7 (0.8) 0.9 (0.8)

0.5 (0.5) 0.4 (0.5) 0.5 (0.5)

09(04)° 1204 10047
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Age x enrolled in graduate school

Age x number of jobs

Age x part-time work

Age x full-time work

Age x living with partner

Age x number of children <18 y in HH
Age x any child <6y in HH

Random effects

Coi

Cai

Number of respondents

Person-period observations

Model 1 Model 2 Model 3 Model 4

b (SE) b (SE) b (SE) b (SE)

2509 28@10F 28107

-01(01)  -0.1(0.1)

12(06)° 130067

16(06)°  17(06)"

-0.2(0.4)

-0.1(0.2)

-0.1(0.4)

49.1 48.9 484 48.4

8.0 7.8 78 77
8473
35,972

GED, General Educational Development; HH, household; SE, standard error.

*
p<0.05 (two-tailed test).

Page 19

a - : . . . . : . ] .
Reference categories: Male, non-Hispanic white, not enrolled in college; high school diploma, no hours worked, not living with a partner, no child

<6yinHH.

bAge is centered at 26 y.
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