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Abstract

Objectives—To evaluate whether there are distinct childhood sleep problem trajectories from
birth to 10-11 years and to assess associations with cumulative socio-ecological risks (child,
family, context).

Study design—~Participants were 5,107 children from the Longitudinal Study of Australian
Children—Birth Cohort. At birth, cumulative risk indexes were generated for birth, parenting,
family, socioeconomic, and neighborhood risks. Parent-reported child sleep problems were
assessed biennially from ages 0-1 to 10-11 years. Sleep problem trajectories were derived using
latent class analysis. Multivariable logistic regression was used to examine associations with risk
indexes.

Results—Five distinct trajectories emerged: persistent sleep problems through middle childhood
(7.7%), limited infant/preschool sleep problems (9.0%), increased middle childhood sleep
problems (17.0%), mild sleep problems over time (14.4%), and no sleep problems (51.9%).
Cumulative mother- and father-reported family risks (distress; marital/relational hostility) were
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linked to nearly all of the trajectories, whereas father- and mother-reported parenting risks were
associated with fewer trajectories. Birth risks were associated with increased middle childhood
sleep problems. Neighborhood risks were not associated with any trajectories. Socioeconomic
risks were linked to mild and persistent sleep problem trajectories. Cumulative risk indexes were
most associated with increased middle childhood sleep problems.

Conclusions—This study identified distinct longitudinal sleep problem trajectories, suggesting
the need for continuous sleep screening over development. Cumulative risks assessed at birth—
primarily maternal and paternal family risks—predicted these trajectories, especially for the sleep
problems in middle childhood trajectory. Preventive interventions targeting modifiable factors,
especially caregiver distress and marital/relational hostility, could benefit child sleep.

Identifying children at-risk for persistent sleep problems through childhood is critical, as
sleep difficulties are associated with subsequent deficits in social-emotional and behavioral
skills (1, 2), neurocognitive functioning (3, 4), and brain morphology(5). Sleep problems in
infancy have been found to persist through early childhood (6-10), but few studies have
examined the developmental course of sleep problems beyond ages 5-6 years. One study
identified children with persistent sleep problems (10.6% of the sample) and their
corresponding behavioral issues, from ages 5 to 14 years (11). Another study examined
longitudinal patterns of insomnia symptoms over seven years, from middle childhood to
adolescence (12).. Understanding the trajectories of sleep problems can lead to anticipatory
guidance for families This research can also provide a basis for future work that identifies
children on distinct sleep problem trajectories that should be differentially targeted for
preventive intervention.

To further inform targeted screening and prevention efforts, as well as natural pathways to
target during intervention delivery, cumulative risk factors across socio-ecological (13)
domains that are associated with persistent childhood sleep problems and those that remit
over time should be identified. Bronfenbrenner socio-ecological model (13), recently applied
to understand factors linked to adult sleep duration (14), consists of multiple, interacting
systems that vary in proximity to the individual and impact development and functioning.
These systems include the individual microsystem (eg, biological and psychological factors),
the mesosystem (e.g., parenting and other family factors; the school context); and the
macrosystem (e.g., the broader physical environment; public policy). Many studies have
separately identified risk factors for sleep problems at various socio-ecological levels (13).
These include individual child factors such as prematurity (15) and temperament (16, 17),
parent and family factors such as maternal depression (18, 19), parenting practices (20-22),
inter-parental conflict (23) and household chaos (24, 25), and contextual factors, such as
family socioeconomic status (26, 27) and neighborhood disadvantage (28, 29).

Studies using cumulative risk models, which combine multiple and highly intercorrelated
risk factors into a risk exposure index (30, 31), to predict other aspects of child development
have shown that increased exposure to cumulative socio-ecological risks robustly predicts
adverse outcomes such as behavioral health diagnoses, school dropout, substance use, and
physical illnesses (32—-34). Some emerging research suggests that cumulative exposure to
risks related to family adversity is linked to decreased sleep duration (35) and increased
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sleep problems (36) in childhood. However, linkages with exposure to familial and other
cumulative risks on child sleep have not been examined longitudinally or in relation to sleep
problem trajectories.

To address these gaps, the primary aim of this study was to identify distinct trajectories of
child sleep problems from infancy to middle childhood. The second aim was to examine
whether indexes of cumulative risks at multiple socio-ecological levels assessed at birth at
the individual child, parent and family, and neighborhood levels were associated with sleep
problem trajectories.

METHODS

Procedure

Measures

Data were drawn from the first 6 waves of the prospective Growing up in Australia: The
Longitudinal Study of Australian Children (LSAC)—Birth Cohort (B-cohort). Technical
details about the study design and methods have been described elsewhere (37). In 2004,
LSAC employed a two-stage cluster sampling design to enroll the cohort. In the first stage,
Australian postcodes were sampled after stratifying by state and urban/rural status to ensure
proportional geographic representation. Within each postcode, children registered on the
Australian Medicare database (which includes 98% of all children) were randomly selected
to participate. Children not registered on the Medicare database are those who do not have
Australian citizenship or whose family members have not applied for a permanent residency
(38). Follow-up waves have occurred biennially. The B-cohort includes 5,107 infants aged
0-1 years who were enrolled in 2004 (Wave 1), of whom 3,764 (73.7%) remained in the
study at Wave 6 (age 10 to 11 years). The final analytic sample for this study was 4,517
participants. Retention was marginally lower for children with less highly educated parents
and from non-English speaking backgrounds (39). Written informed consent for study
participation was obtained from children’s primary parent/legal guardian. The study was
approved by the Australian Institute of Family Studies Ethics Committee.

At each data collection wave researchers administered a face-to-face interview with the
primary parent (usually the mother) in the family home (37). When possible, both parents
reported on study outcomes.

Sleep problems.—At each time point, child sleep problems were defined using the
parent-reported question, How much is your child’s sleeping pattern or habits a problem for
youZ40) The primary parent indicated whether their child’s sleep was a /arge problem, a
moderate problem, a small problem, no problem at all, or not sure/don’t know. Responses
were dichotomized according to previous longitudinal and intervention research (41-43),
with a sleep problem defined as those who had a moderate or large problem, and no sleep
problem defined as no problem or a small problem. Not sure/don’t know responses were
coded as missing. This dichotomous approach has shown high correspondence with other
measures of caregiver-identified problematic sleep behaviors (44, 45).
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Cumulative socio-ecological risk indexes (measured during infancy).—Five
separate cumulative risk indexes were theoretically derived and constructed according to
Bronfenbrenner socio-ecological framework (13), previous LSAC studies examining socio-
ecological risks (31, 46), and previous research on socio-ecological predictors of pediatric
sleep problems. Indexes included: a birth risk index (46, 47) to reflect the individual child
socio-ecological level; a family risk index and a parenting risk index (31) to reflect aspects
of the family socio-ecological level; and a socioeconomic risk index and a neighborhood risk
index (48-51) to reflect the broader socio-cultural context. Table I shows the variables in
each index. Within each index, each risk variable was dichotomously coded as 1 for high
risk and O for low risk, and then averaged to generate a total risk index score (between 0 to
1) where more than half the risk variables were available, consistent with cumulative risk
coding procedures (30) (see Table 2 and Table 3 (available at www.jpeds.com) for coding of
cumulative risk variables and for correlations among risk indexes). Higher index scores
indicate higher risk levels. When both maternal and paternal reports were available, we
generated a separate risk index by reporter, (family risk and parenting indexes; Table 1
shows included variables by reporter). Of note, the maternal family risk index contained a
depressed mood variable and the maternal parenting risk index contained a co-parenting,
whereas the corresponding paternal indexes did not as these variables were not included in
the LSAC data collection for paternal participants. For single parent families, where a score
was not available for the partner, the partner index was treated as missing data.

This cumulative risk approach indexes the number of risk factor exposures. Although some
risk factors may be strongly intercorrelated, others are not (30, 31); this approach maximizes
the likelihood of capturing diverse risk exposures linked with child sleep problems in
previous research. Tables 4-8 (available at www.jpeds.com) show the correlations among
variables in the risk indexes, which ranged from small to moderate across indexes, with the
exception of the birth risk index. In that index, some variables such as maternal prenatal use
of teratogenic substances and intensive postnatal care were not associated. This index was
created on the basis of previous pediatric sleep and LSAC research (47), and theoretically
represents a spectrum of risky birth complications. Reliability and validity for the
continuous variables, such as the parenting scales, are strong (alpha >.70) and are described
in detail elsewhere (52).

Confounders.—Child sex was entered as confounder in all statistical analyses. We also
included three primary caregiver-reported child sleep behaviors in all statistical analyses as
confounders: difficulty getting off to sleep at night, not happy to sleep alone, and waking
auring the night. Caregivers rated whether these items occurred 4 or more nights per week
(yes/no).

Statistical Analyses

We used survey methods in all analyses to account for the unequal probability of participant
selection into the sample and sample attrition, and the multi-stage, clustered sampling design
(53, 54). To identify whether there were distinct trajectories of child sleep problems over
time, we conducted latent class analysis in Mplus version 8 (55). Children were grouped
based on the repeatedly measured parent-reported child sleep problem across the 6 study
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waves. The number of trajectories classified was determined on the basis of the minimum
Bayesian Information Criterion (=7870.9) and a significant Lo-Mendell-Rubin Likelihood
Ratio Test (<0.05). This technique estimates the number of groups that best represent the
data, and whether extracting additional groups would significantly improve model fit.
Estimation was by maximum likelihood with robust standard errors, which handles missing
data by inferring on the basis of available measures.

We then used Stata version 15 (56) to examine whether cumulative socio-ecological risk
indexes measured at birth were differentially predictive of the latent sleep problem
trajectories. Associations between the risk indexes and derived sleep trajectories were
determined using multinomial logistic regression to estimate the unadjusted and adjusted
odds ratios between groups with the “no sleep problems” group (see below) as the reference.
Only adjusted models are presented as the estimates attenuated only slightly on including the
a priori confounders. Finally, we conducted multivariable logistic regression for each
trajectory, with only indexes with a £< .05 in the multinomial logistic regressions included
as predictors in the multivariable models.

Table 9 shows the birth cohort demographic information. There were similar proportions of
girls and boys (51.1% male). The mother served as the primary reporter for the majority of
children (96.1%). Most families were two-parent families (90.6%), spoke English as the
primary language at home (85.6%) and had parents who had completed at least high school
(68.3% of mothers; 59.8% of fathers). Mean cumulative risk scores for each index are also
presented in Table 9. The correlations between risk indexes are available in Table 3.

Sleep problem trajectories

The Figure depicts the results of latent class analysis, in which 5 distinct sleep problem
trajectories emerged across the 6 time points. Spanning ages 0-1 to 10-11 years, 51.9% of
children were classified as having “no sleep problems” over time. Seventeen percent of
children showed minimal sleep problems in early childhood with increased sleep problems
through middle childhood (“increased middle childhood sleep problems”). Another 9.0% of
children showed increased sleep problems during the infancy and preschool periods, with
substantial decreases around ages 4-5 years and continued decreases during middle
childhood (“limited infant/preschool sleep problems”). A total of 14.4% showed mild sleep
problems with minor increases in middle childhood (“mild sleep problems over time™), and
7.7% of children were categorized as having a persistently high level of sleep problems from
infancy through middle childhood (“persistent sleep problems through middle childhood”).

Cumulative risk indexes at birth and sleep problem trajectories

Table 10 provides results of multinomial models examining associations between each
cumulative risk index assessed at birth and each sleep problem trajectory. The birth risk
index was associated with “increased middle childhood sleep problems” and the “limited
infant/preschool sleep problems” trajectories. Both the mother-reported family risk index
and parenting risk index were associated with nearly all of the trajectories; only the
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association between the mother-reported parenting risk index and the “mild sleep problems
over time” trajectory was non-significant. Father-reported family risk was also associated
with all of the trajectories, but father-reported parenting risks were only linked to the
“increased middle childhood sleep problems” and “persistent sleep problems” trajectories.
Whereas neighborhood risks were only associated with “mild sleep problems over time,”
socioeconomic risks were linked to all sleep problem trajectories.

In multivariable logistic regressions, which only included the risk indexes in multinomial
models with a p<.05 (Table 10), all of the associations were attenuated and some were no
longer significant. Birth risks continued to be associated with “increased middle childhood
sleep problems.” Mother-reported family risks also continued to be associated with all of the
trajectories, as in the multinomial models, and father-reported family risks were associated
with all trajectories except “persistent sleep problems through middle childhood.” Mother-
reported parenting risks were only associated with “increased middle childhood sleep
problems.” Father-reported parenting risks were not associated with any sleep problem
trajectories. Neighborhood risks similarly were not associated with any of the trajectories.
The socioeconomic risk index, however, continued to be associated with the “mild sleep
problems over time” and the “persistent sleep problems through middle childhood”
trajectories.

Overall, the “increased middle childhood sleep problems” trajectory had the greatest number
of associated cumulative socio-ecological risk indexes. As shown in Table 10, in the
multivariable models, this trajectory had four associated cumulative risk indexes, whereas
other trajectories were associated with a maximum of three risk indexes. Indexes associated
with the “increased middle childhood sleep problems” trajectory were the cumulative birth
risk, mother-reported and father-reported family risk, and mother-reported parenting risk
indexes.

DISCUSSION

This study identifies distinct sleep problem trajectories from birth to middle childhood and
examines associations with cumulative socio-ecological risks assessed at birth. In line with
previous studies (6, 11, 57) about one-half of children showed no sleep problems, and 9%
showed only early childhood sleep problems and 14% exhibited mild increases in sleep
problems through ages 10-11 years. Three of the five trajectories included sleep problems in
the first year of life. Interestingly, 17% of the sample had minimal sleep problems in early
childhood but developed sleep problems in middle childhood. These trajectories correspond
with and extend research showing that 12-20% of infants with sleep problems have
continued early childhood difficulties (6, 8) and with research indicating a sleep problem
persistence of 4-10% in middle childhood (11, 58). A recent study of sleep problems from
ages 10-14 years found evidence for only 2 trajectories—troubled (10.6%) and normal
sleepers (11), compared with the 5 found here. A proportion of the “normal” sleepers may
have had early sleep problems that resolved or mild middle childhood sleep problems,
consistent with the “limited infant/preschool sleep problems” and the “mild increases over
time” trajectories that we found (Figure). Studies that do not include the early years likely
miss identifying children with early sleep problems.
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Mother-reported family risk variables, which included marital/relational hostility, stress
exposure, psychological distress, and depression, were consistently associated with sleep
problem trajectories. The more limited associations among sleep problem trajectories and
father-reported family and especially parenting risk variables may be due to differences in
parental practices and the division of childcare. Mothers may have more exposure to infant
sleep problems due to longer postpartum family leave, which could lead to continued
maternal management of sleep problems in later development. Indeed, mothers are more
involved than fathers in nighttime caregiving during both early infancy (59) and toddlerhood
(60). A study of 9- to 10-year-olds found that maternal, but not paternal, sleep was linked to
child sleep duration and quality (61), suggesting greater maternal involvement in sleep
regulation.

In the present study father-reported family risks at birth were associated with all trajectories
except “persistent sleep problems through middle childhood,” but father-reported parenting
risks were not. Other research (60) has found that paternal family risks and parenting
practices are more strongly linked to concurrent or at least less distal sleep problems. Father-
reported parenting risks may also have an indirect as opposed to a direct influence on
persistent child sleep problems, as found in a longitudinal study showing that maternal
marital hostility in infancy directly influenced later sleep problems, whereas paternal marital
hostility had an indirect effect (62). Marital/relational hostility, which was a risk factor
included in the maternal and paternal family risk indexes, may interact with child emotional
and behavioral factors to influence sleep problems over time (63).

It is noteworthy that both mother and father-reported family risks in a child’s first year of
life are linked with proximal sleep problems in infancy and early childhood andwith more
distal sleep problems that extend through or emerge in middle childhood. It could be that
caregivers struggling with family risks such as marital/relational hostility or psychological
distress during their child’s infancy are more likely to experience a recurrence of these
concerns over time, leading to continued difficulty with child sleep problems (64). At the
same time, persistent child sleep problems may also cause continued parental depressive
symptoms and marital/relational stress. A recent study found such bidirectional effects, with
child sleep problems robustly impacting maternal depression longitudinally (19); additional
research is needed with fathers.

Child birth risks and mother-reported parenting risks were associated only with the
“increased sleep problems in middle childhood” trajectory. This is surprising as early birth
risks have been linked to sleep problems (43) and poor parenting has been found to impact
early childhood sleep via bedtime limit setting difficulties, low parental self-efficacy, and
negative parent-child interactions (21, 22, 62). The effects of birth risks and maternal
parenting practices in the first year of life may accumulate over time and be exacerbated by
other child factors, resulting in a greater impact on sleep in later development. Unmeasured
child factors such as temperament and behavioral concerns can also interact with parent
behavior and impact the etiology and persistence of child sleep difficulties (16, 23, 62, 63).
Future research should examine child temperament, mood, and behavior concerns, which
have been linked to poor sleep in middle childhood (11, 58, 65). Research is also needed on
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how maternal and paternal family and parenting processes unfold over time to influence
child sleep and related outcomes (19, 23).

Collectively, these findings support a personalized and developmentally-tailored approach to
child sleep problem screening, prevention, and intervention. The high number of cumulative
risk indexes associated with the “increased middle childhood sleep problems” trajectory
suggests that anticipatory guidance about the development of later sleep problems may be
necessary for families contending with child birth risks, maternal and paternal family risks,
and maternal parenting risks in a child’s first year of life. It could be that children with this
combination of cumulative risk factors at multiple socio-ecological levels at birth show later
sleep problems that are comorbid with behavioral health conditions, given that internalizing
and externalizing disorders tend to co-occur with pediatric sleep problems (58, 66).

Screening for caregiver psychological distress, stress exposure, and marital/relational
conflict during infancy may also identify children at-risk for early and persistent sleep
problems. Although neighborhood-level risks such as safety and noise were not associated
with sleep problem trajectories, family-level socioeconomic risks were linked to both mild
and persistent sleep problems, consistent with previous research linking socioeconomic
disadvantage and poor sleep (26, 27). The American Academy of Pediatrics recommends
that pediatricians screen for parent and child adverse experiences, including caregiver mental
health and stress exposure, to identify children at-risk for poor developmental outcomes (67,
68).

Aspects of the caregiver family and parenting risks are modifiable intervention targets that
could be leveraged to prevent child sleep problems. With an increased postpartum
depression prevalence (69), maternal mood screening is recommended as a part of maternity
and infant care in Australia and other Western contexts (70, 71). Unfortunately, few mothers
who screen positively for postpartum depression receive treatment (70), despite accessing
medical care for themselves and for their children (72). Given these service delivery gaps,
treatment for maternal mood concerns could be integrated into child behavioral sleep
programs. Such programs have had ancillary benefits on maternal mood (41, 73) and marital
satisfaction (74), and children with a depressed caregiver show diminished sleep intervention
outcomes (75). Integrated services should also be extended to paternal postpartum mood
concerns, which impact 10% of fathers and are correlated with maternal mood (76),
Incorporating evidence-based strategies to improve caregiver distress, marital/relational
hostility, and enhance parenting practices could further augment sleep intervention effects,
benefit families who may not respond to sleep intervention, or reduce the risk of sleep
problem recurrence (8, 65) One study found that combining behavioral parent training with
sleep intervention increased pre-to-posttreatment child behavior effect sizes (77).

Study limitations include the use of subjective reports of child sleep as well as a single item
used to assess problematic sleep, which may not fully capture the range, nuances, or
presence of a diagnosed child sleep disorder such as insomnia. In addition, this item does not
capture objective aspects of child sleep including sleep timing and duration. Future research
using objective measures would reduce the potential in the present study for significant
linkages between caregiver-reported, and especially maternally-reported, cumulative risks as
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well as child sleep problems. In particular, caregiver mood concerns could impact caregiver-
reported child sleep, although it is noteworthy that father-reported family risks were still
linked to mostly maternally-reported child sleep problems in this study. This study used a
large, representative Australian sample, but findings may not generalize to other racial/ethnic
backgrounds, cultures, parenting and marital/romantic partnership arrangements, and socio-
ecological contexts, especially given cross-cultural variation in parent-defined sleep
problems (57). The study design precludes any assessment of causality, however, findings
may inform future causal research examining cumulative risk indexes and child sleep.
Research should also assess cumulative risk indexes at multiple time points in relation to
child sleep, with consistent reporting of mother-versus father-reported risk variables and
expansion of caregiver report to families with other parenting arrangements (i.e., relatives;
maternal primary and secondary caregivers; etc). Genetic factors may also confer increased
risk for or resilience to sleep problems.

Additional research should examine the interplay of socio-ecological risks, sleep problems,
and child factors longitudinally, as well as the direct and indirect effects of maternal and
paternal risk factors. Screening for maternal and paternal family risks, particularly in socio-
economically disadvantaged families, can help to identify risk for persistent sleep problems.
Screening can also elucidate modifiable intervention targets, such as caregiver distress or
marital/relational concerns that could be delivered to caregivers or incorporated into child
sleep treatment. These efforts could buffer against the development or persistence of
pediatric sleep problems, augment the effects of behavioral sleep intervention, and
potentially mitigate the negative effects of familial and environmental risk factors on broad
child and family functioning.
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Sleep problem trajectories from birth to age 10-11 years
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Table 1.
Variables included in cumulative risk indexes
Cumulative risk index and relevant citations Variables
Birth risks (43, 46, 47) Prenatal maternal antidepressant use

Prenatal maternal alcohol use
Prenatal cigarette use
Prematurity (<37 weeks gestation)
Low birth weight (<2500g)
Postnatal intensive care
Child special health care needs (78)
Family risks (18, 23, 31, 64) Marital hostility
Parental psychological distress (Kessler K-6 scale (79))
Parental depression”

Parental exposure to stressful life events

Parenting risks (21, 22, 31) * Low parental warmth
Hostile parenting

Low parenting self-efficacy

Poor co-parenting*

Socioeconomic risks (26, 48, 49) Financial hardship
Low socioeconomic position (SEP) composite (parental income, education, and occupational
prestige)

Neighborhood risks (28, 50, 51) Poor neighborhood facilities

Poor neighborhood livability (safety; cleanliness; traffic noise)

Low neighborhood level socio-economic status composite

*
Indicates separate mother- and father-reported indexes were generated when available.

+
Indicates that father-reported index does not include this variable.
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Table 5.

Correlations among variables in family risk indexes (online only)

Mother-reported risk variables ~ Marital hostility  Psychological distress  Depression

Psychological distress (Kessler-6) 0.25
Depression 0.20 0.37
Stress exposure 0.25 0.37 0.26

Father-reported risk variables Marital hostility ~ Psychological distress

Psychological distress (Kessler-6) 0.23
Stress exposure 0.24 0.37

Note. Father-reported family risk index did not include depression variable as this item was not measured for fathers.

J Pedliatr. Author manuscript; available in PMC 2020 December 01.

Page 20



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Williamson et al.

Table 6.

Correlations among variables in parenting risk indexes (online only)

Mother-reported risk variables ~ Self-efficacy Warmth Hostile parenting

Warmth 0.24
Hostile parenting 0.21 0.11
Co-parenting 0.21 0.25 0.12

Father-reported risk variables  Self-efficacy = Warmth

Warmth 0.21
Hostile parenting 0.17 0.22

Note. Father-reported family risk index did not include hostile parenting variable as this item was not measured for fathers.
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Table 7.

Correlations among variables included in the socioeconomic risk index (online only)

Risk variables Socioeconomic position

Financial hardship 0.24

Note. The socioeconomic position (SEP) variable is a standardized index consisting of family income, education, and occupational prestige. The
variable was created by the LSAC study team.
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Table 8.

Correlations among variables included in the neighborhood risk index (online only)

Neighborhood socioeconomic status ~ Poor neighborhood livability

Poor neighborhood livability 0.21
Poor neighborhood facilities 0.14 0.26

Note. The neighborhood socioeconomic status variable is a standardized index created by the LSAC study team.

J Pedliatr. Author manuscript; available in PMC 2020 December 01.

Page 23



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Williamson et al.

Table 9.

Participant demographic characteristics and mean risk index scores

B cohort

Child (baseline)
Male, %
Age (months), mean (SD); range
Primary parent (baseline)
Female, %
Age (years), mean (SD); range
Born in Australia/New Zealand, %
English main language spoken at home, %
Education status, %
Did not complete high school
Completed high school only
Completed tertiary/postgraduate degree
Married/de facto, %
Secondary parent (baseline)
Male, %
Age (years), mean (SD); range
Born in Australia/New Zealand, %
Education status, %
Did not complete high school
Completed high school only
Completed tertiary/postgraduate degree
Cumulative risk index score, mean (SD)
Birth risks
Family risks
Mother-reported
Father-reported
Parenting risks
Mother-reported
Father-reported
Socioeconomic risks

Neighborhood risks

N =5107

51.1
8.8 (2.5); 319

96.1
31.0 (5.5); 15-63
81.4
85.6

317
355
32.9
90.6

N = 4629

98.3

33.7 (6.0); 16-65
79.4

40.2
23.1
36.7

0.14 (0.15)

0.27 (0.31)
0.28 (0.33)

0.38 (0.19)
0.10 (0.15)
0.37 (0.36)
0.19 (0.25)
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