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Abstract
The self-perceived physical health of mothers raising children with developmental delay (DD; n =
116) or typical development (TD; n = 129) was examined across child ages 3–9 years, revealing
three main findings. First, mothers of children with DD experienced poorer self-rated physical
health than mothers of children with TD at each age. Latent growth curve analyses indicated that
mothers in the DD group experienced poorer health from age 3 but that the two groups showed
similar growth across ages 3–9 years. Second, cross-lagged panel analyses supported a child-
driven pathway in early childhood (ages 3–5) by which early mother-reported child behavior
problems predicted poorer maternal health over time, while the reversed, health-driven path was
not supported. Third, this cross-lagged path was significantly stronger in the DD group, indicating
that behavior problems more strongly impact mothers’ health when children have developmental
delay than when children have typical development. The health disparity between mothers of
children with DD versus TD stabilizes by child age 5 and persists across early and middle
childhood. Early interventions ought to focus on mothers’ well-being, both psychological and
physical, in addition to child functioning.
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1. Introduction
Mothers of children with developmental delay (DD) experience poorer psychological well-
being compared to other mothers (Baker et al., 2003; Hauser-Cram, Warfield, Shonkoff, &
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Krauss, 2001); however, little is known about these mothers’ physical well-being. The
present study examines associations between child DD, child behavior problems, and
mothers’ perceived physical health across early and middle childhood.

1.1 Psychological Well-Being Among Mothers of Children with DD
Parents of children with DD face increased stress, depression, and other negative
psychological outcomes relative to parents of children with typical development (TD; e.g.
Baker, Blacher, Crnic, & Edelbrock, 2002; Olsson & Hwang, 2001). At the same time,
individual and contextual factors, such as child adaptive functioning (Boyce, Behl,
Mortensen, & Akers, 1991), parents’ social support (Manuel, Naughton, Balkrishnan, Smith,
& Koman, 2003), and quality of support services (Mitchell & Hauser-Cram, 2008),
contribute to variability in parent well-being, and many parents experience marked
resilience in the face of child DD or behavior problems (Broberg, Blacher, & Emerson,
2009; Gerstein, Crnic, Blacher, & Baker, 2009).

Children and adults with intellectual disability (ID) have three to four times the rates of
psychological disorder as their peers with typical cognitive development (e.g. Dekker, Koot,
van der Ende, & Verhulst, 2002), a discrepancy that emerges as early as age 3 in the form of
elevated rates of behavior problems (Baker et al., 2002). Researchers have repeatedly found
that the presence of child DD itself does not account for poorer maternal well-being; rather,
it is this increased child psychopathology that negatively affects maternal well-being (e.g.
Baker et al., 2003; Peters-Scheffer, Didden, & Korzilius, 2012). Lower socio-economic
resources and social capital also exacerbate the poorer well-being of parents of children with
DD (Emerson, 2003) in ways that may worsen over time as child-related stressors and
limitations take a cumulative toll on family resources (Emerson, Hatton, Llewellyn, Blacher,
& Graham, 2006).

1.2 Physical Health among Mothers of Children with DD
In the limited research that has focused on the impact of raising a child with DD on mothers’
physical health, mothers of children with DD have reported lower physical health relative to
fathers of children with DD and mothers and fathers of children with TD (Olsson & Hwang,
2008). More broadly, raising a child with a chronic health condition or disability has been
associated with cellular aging (Epel et al., 2004) and cortisol dysregulation (Seltzer et al.,
2010), factors that are in turn linked to immune suppression and cardiovascular disease
(Djuric et al., 2008). Among older mothers of adult children with DD, the physical health
risks are well-documented, and include greater reported somatic symptoms (e.g. headaches,
backaches, trouble sleeping, joint stiffness) (Ha, Hong, Seltzer, & Greenberg, 2008) and
arthritis-related limitations (Magaña & Smith, 2006) than parents of offspring with TD. In
fact, while differences in psychological health attenuate over time, health differences persist
at later ages (Ha et al., 2008).

Stressors associated with child disability and behavior problems may negatively affect
mothers’ physical well-being in a delayed, cumulative fashion (see Taylor, Repetti, &
Seeman, 1997 for a review of chronic stress and health), as the effects of stress on physical
health often emerge approximately two years after the stressor itself (McEwen, 2000).
Indeed, in previous work with the present sample, child DD at age three predicted poorer
perceived maternal health two years later (Eisenhower, Baker, & Blacher, 2009). As with
psychological well-being, the effects on physical well-being may be accounted for by the
heightened child behavior problems among children with DD, rather than by the DD itself
(Eisenhower et al., 2009). In the present study we examine contributions of child
developmental status (DD vs. TD), behavior problems, and their interaction in predicting
maternal health over time from child age 3 to 9 years.
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1.3 Health Changes Over Time for Mothers of Children With and Without DD
We examine trajectories of mothers’ health as children enter formal schooling and continue
through elementary school. Challenges facing families during these years include new
school demands, emerging relationships with teachers and peers, and children’s increased
independence from parents (Rimm-Kaufman & Pianta, 2000). The transition to school may
be particularly stressful for families of children with DD as they seek and manage services
to address children’s special education needs (McIntyre, Blacher, & Baker, 2006).

Reciprocal associations between child characteristics and parental well-being over time are
well-established (Gross, Shaw, Moilanen, Dishion, & Wilson, 2008; Sameroff, 2009),
including links between child behavior problems and parenting stress across early childhood
(Baker et al., 2002) and middle childhood (Neece, Green, & Baker, 2012). However, unlike
the association with parent stress, the association with parent health may be more
unidirectional and driven by child characteristics. In the current paper, we examine
trajectories of maternal health to determine whether mothers of preschool- and school-age
children with DD experience poorer physical health across child ages 3 to 9 years than
mothers of children with TD. We also examine whether child behavior problems predict
maternal health, both independently and in interaction with child developmental delay, and
whether this association is transactional over time versus unidirectional. Given that effects
of chronic stress on health are often delayed and cumulative, we examine these relations
longitudinally, applying cross-lagged panel analysis in order to shed light on causal
processes (Kline, 2010).

2. Material and Methods
2.1 Participants

Participants were 245 children (59.2% boys) and families who enrolled in the Collaborative
Family Study at either age 3 (N = 225) or age 5 (N = 20). Based at three universities
(Pennsylvania State University, University of California Los Angeles, and University of
California Riverside), the study included samples drawn from Central Pennsylvania (24%)
and Southern California (76%). Families were assessed annually at child ages 3 through 9
years. Children were classified as having developmental delay (DD; N = 116) or typical
development (TD; N = 129). Families of children with DD were recruited through regional
agencies that provided diagnostic and intervention services for individuals with
developmental disabilities. Selection criteria for the DD group were that the child (a) score
40–84 on a test of developmental functioning; (b) be ambulatory; and (c) not be diagnosed
with autism. Families of children with typical development (TD) were recruited through
preschools and daycare programs; selection criteria were that the child: (a) score 85 or above
on a test of developmental functioning; and (b) not be born prematurely or have a
developmental disability.

Table 1 shows demographics. Children recruited at age 5 did not significantly differ from
those recruited at age 3 with DD on any of these demographic factors. Drawn from an
original sample of 258, only families with behavior problems and maternal health data
together at a minimum of two time points (N = 245) were analyzed. These families did not
differ from excluded families on any demographics shown in Table 1 or on age 3 behavior
problems, maternal health, or developmental status. Parents reported child race on a closed-
ended, five-option question as Black or African-American (7.8%), Asian (2.4%), Hispanic/
Latino(a) (15.5%), White non-Hispanic (60.8%), or other or multiple races (13.5%).
Recruitment initially focused on intact families, so most parents (84.9%) were married;
46.9% of mothers and 50.6% of fathers had graduated from college, and 50.6% of families
had an annual income of $50,000 or more. Most mothers (54.7%) were employed.
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2.2 Procedures
All procedures were approved by the IRBs of the three participating universities (UCLA,
UC Riverside, Penn State University). Informed consent was obtained at the start of the first
assessment. Developmental status was determined through home-based child assessments,
and mother-report questionnaires assessing behavior problems and maternal health were
completed during annual visits held alternately at the lab or the home.

2.2.1. Child Developmental Status—For children enrolled at age 3, developmental
status was evaluated with the Bayley Scales of Infant Development-II (BSID-II; Bayley,
1993), an assessment of mental and motor development in children aged 1 to 42 months.
These were administered by Clinical Psychology graduate students and Master’s-level
clinicians who were supervised by a licensed psychologist; there were 1–3 assessors per site.
Only mental development items were given. The Mental Development Index (MDI) is
normed with a mean of 100 and standard deviation of 15. Bayley (1993) reported high short-
term test-retest reliability for the mental index (r = .91). For children enrolled at age 5,
developmental status was assessed with the Stanford-Binet Intelligence Scale-Fourth Edition
(SB-IV; Thorndike, Hagen, & Sattler, 1986), an assessment tool that has high internal
consistency (Glutting, 1989) and good evidence of validity (Thorndike et al., 1986). It is
well-suited to the evaluation of children with DD because the examiner adapts starting
points to the child’s developmental level. The SB-IV yields a Composite IQ score
(normative mean = 100, SD = 15). Children’s scores on either test were classified in the DD
(scores of 40–84) or TD (85 and above) group.

2.2.2. Child Behavior Problems—The Child Behavior Checklist was completed by
mothers annually, including the preschool version (ages 1.5–5; 99 items; Achenbach, 2000)
at ages 3–5 and the older version (ages 6–18; 113 items; Achenbach & Rescorla, 2001) at
ages 6–9. Each item describes a child problem; parents indicate whether the item is (0) not
true, (1) somewhat or sometimes true, or (2) very true or often true, now or in the past two
months. Only total problem scores were utilized; these were converted to T scores
(normative mean = 50, SD = 10). T scores of 60 and above fell in the borderline or clinical
range. Total score alphas for ages 3–9 ranged from 0.94 to 0.96.

2.2.3. Maternal Health—At annual assessments, mothers responded to a single-item
measure evaluating global physical health: “How is your physical health in general?” The
response scale is: 1=Poor; 2=Fair; 3=Good; 4=Excellent. This measure of self-perceived
physical health has been shown to predict morbidity and mortality across a range of diseases
and populations (see Bailis, Segall, & Chipperfield, 2003 and Idler & Benyamini, 1997 for
reviews), is strongly correlated with other health indicators and health behaviors (Franzini &
Fernandez-Esquer, 2004; Manderbacka, Lundberg, & Martikainen, 1999), and has correlated
0.70 with a physical examination (Multidimensional Functional Assessment, 1978). It and
similar 3-point and 5-point measures are widely used as indicators of self-perceived health;
high construct validity has been demonstrated among ethnically diverse individuals (e.g.
Bzostek, Goldman, & Pebley, 2007; Mulvaney-Day, Alegria, & Sribney, 2007), parents of
young children (e.g. Belzeval, 1998; Neises & Gruneberg, 2005; Waters et al., 2000), and
parents of individuals with ID (e.g. Chen, Ryan-Henry, Heller, & Chen, 2001; Seltzer &
Krauss, 1989).

3. Results
All analyses were conducted with MPlus using full information maximum likelihood
(FIML) to estimate missing data; FIML has been demonstrated to be a robust estimator in
SEM that performs better than pairwise deletion, listwise deletion, or similar-response-
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pattern imputation (Enders & Bandalos, 2001; Schlomer, Bauman, & Card, 2010). Results
utilize maximum likelihood estimates (MLE). All models were also run using maximum
likelihood with robust errors (MLR) revealing virtually identical results; thus, only MLE
results are reported. Outliers (scores > 3 SD from the sample mean) were included in all
reported analyses; results were virtually identical when outliers were set to +/− 3 SD from
the mean.

Across families, an average of 15.8% of maternal health data and 18.5% of child behavior
problems data was missing at each time point, ranging from 2.4% to 29.0% of health data
and 4.5% to 31.4% of behavior problems data across ages.

DD and TD groups differed on key demographic variables (mother’s education, fathers’
education, family income, maternal employment) shown in Table 1. Of these variables,
maternal education, paternal education, and family income also related to maternal health at
one or more ages. These three variables were highly correlated with one another and, after
controlling for maternal education, family income and paternal education were no longer
correlated with maternal health; thus, only maternal education, for which the most complete
data were available, was converted to a z score and covaried when noted. The maternal
education variable was based on education data at child age 3 or, when age 3 education data
were unavailable, at child age 5.

3.1 Differences in Maternal Health by Child Developmental Delay and Behavior Problems
Our first question asked whether mothers of preschool- and school-age children with DD
experience poorer physical health across child ages 3 through 9 than mothers of children
with TD. Independent samples t-tests indicated significant differences in maternal health
between DD and TD groups across ages 3–9, although significance was only marginal at age
8. At all ages, mothers of children with DD reported poorer health than mothers of children
with TD. Hierarchical linear regressions indicated that significant associations between
developmental status and maternal health persisted at ages 3, 4, and 7 in the presence of the
maternal education covariate with standardized betas of −0.15 (p = 0.021), −0.15 (p =
0.028), and −0.18 (p = 0.012), respectively, but were no longer significant at ages 5, 6, 8,
and 9.

We also asked whether mothers whose children had elevated behavior problems (BP)
showed poorer physical health than mothers of children with lower BP at these ages.
Correlations between BP and maternal health were significant at each age (rs ranged from
−0.21 to −0.36, ps = 0.004 to < 0.001). Hierarchical linear regressions showed that mothers
of children with elevated BP continued to report significantly poorer health at each age after
covarying maternal education; in the final model, standardized betas ranged from −0.20 to
−0.35 for behavior problems (ps = 0.005 to < 0.001).

An ANOVA with four groups based on BP group (non-clinical vs. borderline or clinical)
and developmental status (DD vs. TD) was conducted on maternal health at each age; see
Table 2. To correct for multiple ANOVAs we applied a more conservative threshold of p < .
01 for significance. BP group had significant effects on maternal health at ages 3 and 4,
while developmental status had significant effects on maternal health at ages 5, 7, and 8. The
interaction of developmental status and BP group on maternal health showed a trend toward
significance at ages 5 and 8. At these ages, the group with both DD and high BP showed
poorer maternal health than one or more of the other three groups. Figure 1 shows means for
the four groups over time.
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3.2 Trajectories of Maternal Health Over Time
Multiple-group latent growth curve (LGC) analysis was undertaken to examine the
differences in initial level of maternal health and trajectories of change in health for mothers
of children with DD versus TD. Models were tested for goodness of fit using the
comparative fit index (CFI) and the root mean-square error of approximation (RMSEA).
Values greater than .90 for the CFI and values less than or equal to .08 for the RMSEA are
generally considered to indicate acceptable model fit. We also report the χ2 fit statistic for
all models and change in χ2 (Δχ2) in order to compare nested models. Although the χ2

statistic can be an inadequate measure of model fit in larger samples, it is an effective
marker of change in goodness of fit across nested models. Throughout the paper, beta values
reported in the text represent standardized estimates.

In our first model, all parameters were constrained to be equal across the two groups in order
to test equality in a strict sense. The slope of maternal health was fixed at 0 for age 3, at 1
for age 4, age 2 for age 5, at 3 for age 6, at 4 for age 7, at 5 for age 8, and at 6 for age 9, and
the intercept was fixed at 1 for each age [see Bollen & Curran (2006) and Duncan, Duncan,
Stryker, Li, & Alpert (1999) for introductions to this approach]. This level and shape model
allows us to test for linearity of the model; the intercept (or level) is initial maternal health at
age 3, while the slope (or shape) represents change in maternal health across time. Maternal
education was covaried with maternal health at each age. Model fit was adequate on both
indices [CFI = .953; RMSEA = .066 (.038; .091)], and χ2(65, N of TD group = 129, N of
DD group = 116) = 99.70, p = 0.004, suggesting that fit may be improved by unconstraining
parameters between groups. We next unconstrained all paths across the two groups. The
unconstrained model fit was good [CFI = .982; RMSEA = .048 (.000; .081); χ2(46, N of TD
group = 129, N of DD group = 116) = 58.85, p = 0.097], indicating that the intercept and
slope of maternal health were adequately explained by a linear trajectory. A Δχ2 test
showed that unconstraining all paths significantly improved fit over the constrained model
[Δχ2(19) = −40.85, p = 0.01]. This significant difference indicates that the intercepts or
slopes for the DD and TD groups significantly differ from one another. Follow-up tests, in
which only the intercept or slope were unconstrained, indicated that the TD and DD groups
differed significantly in their intercept [Δχ2(1) = 92.56 – 99.70 = −7.14, p < 0.01], with the
DD group having significantly lower means than the TD group, but the two groups did not
differ in the slope of their growth in maternal health [Δχ2(1) = 98.93 – 99.70 = −0.77, p =
ns]. As shown in Figure 2, this pattern indicates that the maternal health deficit in the DD
group is present at age 3 and that changes thereafter are essentially parallel for the two
groups.

The intercept and slope were unrelated to one another in both the DD and TD groups.
Consistent with the 4-point scale of maternal health, the intercept was greater than zero in
both the TD (B = 2.50, SE = .31, β = 5.47, p < 0.001) and DD (B = 1.56, SE = .38, β = 3.04,
p < 0.001) groups, while the slope did not differ from zero in either the TD (B = −0.05,
SE=0.06, β = −1.15, p = 0.37) or DD (B= 0.11, SE = 0.09, β = 1.30 p = 0.22) group. The
intercept by slope interaction was not significant for either the TD (B = 0.001, SE = .005, β
= 0.06, p = 0.83) or the DD (B = −0.004, SE = .009, β = −0.10, p = 0.67) group.

3.3 Behavior Problems and Maternal Health Over Time
We next examined relationships over time between child behavior problems T scores and
maternal health. We utilized multi-group, cross-lagged panel analyses to examine potential
bi-directional effects of maternal health and behavior problems over time. Models were
designed to answer two questions. First, for both the DD group and the TD group, do early
child behavior problems predict changes in subsequent maternal health (a child-driven
relationship), or is the opposite path, in which early maternal health predicts changes in
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child behavior problems, better supported (a health-driven relationship)? Second, is either
pathway stronger for the DD group than for the TD group? For instance, do child behavior
problems predict changes in health for mothers of children with DD more strongly than for
mothers of children with TD?

To test the first question, we included two sets of cross-lagged paths: The path from
behavior problems at the first age (e.g. 3) to maternal health at the second age (e.g. 5), and
the path from maternal health at the first age to behavior problems at the second age. To test
the second question, we ran the model first with the cross-lagged paths constrained across
the two groups and next with the cross-lagged paths unconstrained. A significant decrease in
χ2 coefficients between models would indicate an improvement in model fit when the cross-
lagged paths are allowed to vary freely between groups, suggesting that the cross-lagged
paths significantly differ between groups. We tested a multiple-wave, cross-lagged model
across ages 3–9; in line with findings that stressors have a two-year delayed, cumulative
impact on health, we included two-year cross-lagged paths between child behavior problems
and maternal health. In each model, we estimated correlations between measures taken at the
same age, as well as one- and two-year autoregressions for each variable across time. The
maternal education covariate was allowed to correlate with both maternal health and child
behavior problems at each age.

In the constrained model, fit was adequate on both indices [CFI = 0.941; RMSEA = 0.077
(C.I. 0.062 – 0.093)], and χ2(157, N = 245) = 272.47, p < 0.001. None of the cross-lagged
paths from child behavior problems to maternal health were significant in the combined
sample. Only one cross-lagged path from maternal health to child behavior problems was
significant in the combined sample: maternal health at age 7 predicted child behavior
problems at age 9 (β = −1.34, p = 0.032). We next tested whether the paths were equivalent
across the two groups by unconstraining the cross-lagged paths. Model fit was again
adequate on both indices [CFI = 0.948; RMSEA = 0.075 (C.I. 0.059 – 0.008)], and χ2(147,
N = 129 for TD group, N = 116 for DD group) = 248.44, p < 0.001. In the TD group,
behavior problems did not predict maternal health at any ages, although the path from
behavior problems to maternal health was marginally significant at ages 3 to 5 (B = 0.010,
SE = 0.005, β = 0.14, p = 0.052) in the unexpected direction. Meanwhile, maternal health at
age 7 predicted child behavior problems at age 9 (B = −2.83, SE = 1.00, β = −0.16, p =
0.005) but not at any other ages. In the DD group, the child-driven hypothesis was supported
only at ages 3–5: age 3 behavior problems significantly predicted age 5 maternal health (B =
−0.02, SE = 0.006, β = −3.45, p = 0.001) in the hypothesized direction; this association
dropped to marginal significance by age 4, with age 4 behavior problems marginally
predicting age 6 maternal health (B = −0.01, SE = 0.005, β = −0.13, p = 0.083), and was
non-significant at subsequent ages. Maternal health did not predict child behavior problems
at any of the ages examined for the DD group. Thus, the hypothesized child-driven path was
supported in the DD group across ages 3 to 5 but was not supported in the TD group; the
health-driven path was supported only in the TD group across ages 7 to 9. Figures 3 and 4
show the cross-lagged models for both groups.

Next, a χ2 difference test comparing the constrained and unconstrained model was
significant [Δχ2(10) = 24.02, p < 0.001], indicating that the unconstrained model is a better
fit for the data than the constrained model. This signifies that the cross-lagged paths were
significantly different across the DD and TD groups. In other words, the association between
child behavior problems and maternal health over time was significantly moderated by
children’s developmental status. Follow-up tests, in which each significant cross-lagged path
was unconstrained one at a time, confirmed that the BP3 → MH5 path significantly differed
between the DD and TD groups, as shown by the significant reduction in χ2 value when this
path was unconstrained [Δχ2(1) = 14.64, p < 0.001]; meanwhile, the MH7 → BP9 cross-
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lagged path did not significantly differ between groups [Δχ2(1) = 3.47, p = ns]. Thus, it is
the BP3→ MH5 path (the child-driven path) that accounts for the improvement in fit
observed between constrained and unconstrained models. Thus, the association between
early behavior problems and later maternal health was moderated by the presence of DD,
such that the combination of both DD and elevated behavior problems at age 3 was
associated with particularly poor maternal health at child age 5.

Both the constrained and unconstrained models were also run with CBCL behavior
problems as a binary variable, comparing scores of 60 or higher (borderline or clinical
range) and scores below 60 (non-clinical range). Model fit was very similar, as was the
difference in χ2 values between constrained and unconstrained models.

4. Discussion
Across early and middle childhood, the self-perceived physical health of mothers raising
children with developmental delay (DD) was poorer than that of mothers raising children
with typical development (TD). Latent growth curve analyses indicated that both groups
showed similar, linear health trajectories over time. Just as differences in mothers’
psychological well-being emerge as early as age 3 (Baker et al., 2003), the disparity in
mothers’ physical health was also evident at age 3 and persisted throughout early and middle
childhood.

Behavior problems were a stronger predictor of health for mothers of children with DD than
for mothers of children with TD. Thus, the physical toll of child behavior problems appears
to be greater for mothers in the context of child DD than when these behavior problems
occur in the context of otherwise typical development. For children with DD and their
mothers, cross-lagged models revealed that early behavior problems drove changes in
maternal health over time, suggesting a causal impact of child behavior on maternal health,
though an earlier-occurring factor or unexamined variable may also be a causal agent (Little,
Preacher, Selig, & Card, 2007). These effects emerged early: the path between behavior
problems and subsequent maternal health was significant during the early childhood years (3
to 5) but not during middle childhood.

4.1 Clinical implications
Our findings highlight the importance of intervening early with families affected by child
DD. Interventions should address the caregiver’s needs as well as the child’s; in addition,
family-level intervention should consider physical well-being, not only psychological well-
being, of parents. Further, such intervention should happen early, before or during the
preschool years; waiting until children are school-age appears to be too late, as the impact of
child behavior on maternal health emerges early. Numerous evidence-based health
promotion programs used with other chronically stressed groups are brief and cost-effective
(Goldgruber & Ahrens, 2010; Hope, Kelleher, & O’Connor, 1999), but few studies have
examined such programs’ effectiveness for parents of children with DD, suggesting this as a
valuable area for future study. Intervention directed jointly at child behavior problems and
maternal stress is also vital, as these two factors interact in families affected by DD (Neece
et al., 2012) and are likely related to maternal health.

Results suggest that maternal health is a worthwhile target of screening as well as
intervention. Providers should monitor both psychological and physical well-being of
parents, especially when child behavior problems are present, to gauge concurrent distress
and to prevent exacerbation of health problems. Such health problems may become
particularly acute as the child with DD becomes older and the extension of parental
caregiving activities into midlife becomes non-normative (Seltzer, Krauss, Choi & Hong,
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1996). Assessing self-perceived health is brief and inexpensive relative to the potential
benefits of early intervention to the mother, the child, and the family.

Child behavior problems most strongly predicted maternal health at ages 3–5, coinciding
with children’s entry into formal schooling, perhaps due to heightened demands on parents
during this period. Indeed, the transition to kindergarten, when accompanied by disruptions
in routines, predicts mothers’ cortisol dysregulation, a biomarker of health risk (DeCaro &
Worthman, 2011). Families face uncertainties and daily stressors in adjusting to a new
school setting (Rimm-Kaufman & Pianta, 2000) and in identifying and advocating for
services to meet their children’s educational needs (Stoner & Angell, 2006). Later
transitions, such as the transition out of school in young adulthood, are also periods of added
stress (Kraemer & Blacher, 2008); monitoring mothers’ symptoms may be especially critical
during such transitions.

4.2 Limitations and Future Directions
This study’s reliance on a brief, self-report measure of physical health is both a strength and
a limitation. To understand self-perceptions, a self-report measure is crucial; the strength of
our findings also suggests that such screening can be brief and cost-effective. Yet a more
detailed tool would reveal the domains in which health is most compromised. Moreover,
comparison with an objective indicator of health would clarify the extent to which self-
reports reflect the negative cognitions that co-occur with psychosocial distress. Future
research should ideally incorporate data from primary care providers, physiological markers,
or a behaviorally-anchored self-report measure. Additional progress could be made by
considering mechanisms by which child behavior and DD may relate to maternal health,
such as behavioral, psychosocial, or lifestyle factors. For instance, mothers of children with
DD are susceptible to frequent, chronic sleep disruption (Gallagher, Phillips, & Carroll,
2010); they may also experience the endocrine dysregulation and immune suppression
linked to chronic and acute stress (Seltzer et al., 2010). Child DD or behavior problems may
also interfere with maternal health behaviors such as exercise (Burton, Newsom, Schulz,
Hirsch, & Garmen, 1997), healthy eating (Lee, Colditz, Berkman, & Kawachi, 2003),
obtaining routine and non-routine medical care (Magaña & Smith, 2008), and the ability to
obtain social support (Gallagher, Phillips, Oliver, & Carroll, 2008), engage in self-care, or
hold other fulfilling social roles (Eisenhower & Blacher, 2006).

4.3 Conclusions
Findings indicate that mothers of children with DD experience poorer physical health than
mothers of typically-developing children. This health disparity is present by child age 3 and
persists across early and middle childhood; the comorbid behavior problems common
among children with DD may exacerbate this difference. These elevated behavior problems
among children with DD, when present in early childhood, appear to contribute to
subsequent maternal health decrements. In all, mothers of children with DD showed poorer
initial health than other mothers, reported greater impact of behavior problems on
subsequent health, and failed to catch up to other mothers over time. Findings suggest that
intervention for children with DD ought to focus on parent well-being, including physical
well-being; in addition, treatment to mitigate child behavior problems may carry over to
benefit mothers’ well-being and physical health.
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Highlights

▪ Mothers of children with developmental delay (DD) have poorer mental
health.

▪ We found that mothers of children with DD also have poorer physical health.

▪ Mothers whose children have typical development (TD) had better health.

▪ This difference in health was present when children were 3 to 9 years old.

▪ The higher behavior problems in children with DD may explain mothers’
poorer health.
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Figure 1.
Mean scores for maternal health across child ages 3–9 by developmental status (DD versus
TD) and behavior problems (BP) level. Health scale ranges from 1 (poor) to 4 (excellent).
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Figure 2.
Mean scores for maternal health across child ages 3–9 by developmental status (DD vs.
TD).. Health scale ranges from 1 (poor) to 4 (excellent). Cohen’s d values represent effect
sizes for developmental status on maternal health.
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Figure 3.
Standardized estimates of cross-lagged panel model predicting maternal health and child
behavior problems at ages 3–9: typically development group. Maternal education, not
shown, was covaried at each age.
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Figure 4.
Standardized estimates of cross-lagged panel model predicting maternal health and child
behavior problems at ages 3–9: developmental delay group. Maternal education, not
shown, was covaried at each age.
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Table 1

Demographics by Developmental Status at Time of Enrollment (n=245).

Typical
Development

(n = 129)

Developmental
Delay

(n = 116)

DD vs. TD
difference

Child variables:

Gender (% girls) 47.7 33.3 χ2 = 5.04*

Race (% White) 60.5 56.9 χ2 = 0.32

Mean (SD) BSID, age 3 104.1 (12.2) 60.3 (13.0) t = 25.95***

Mean (SD) Stanford Binet IQ, age 5 104.0 (12.0) 65.7 (19.0) t =18.32***

Family variables:

% with siblings at age 5 72.1 69.8 χ2 = 0.14

Mother age at child age 5, M (SD) 36.1 (5.6) 35.0 (6.3) t = 1.42

Mother education (% college degree) 61.2 31.0 χ2 = 22.38***

Father education (% college degree) 62.0 37.9 χ2 = 14.17***

Maternal employment (% employed) 64.8 47.7 χ2 = 4.71*

Marital status (% married) 89.1 80.2 χ2 = 3.84†

Family income (% earning $50,000+) 62.1 37.9 χ2 = 8.98**

†
p < 0.10,

*
p < 0.05,

**
p < 0.01,

***
p < 0.001
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