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Abstract
Objective—Preterm children are at greater risk for psychiatric disorders than their term-born
peers including anxiety disorders and ADHD. Prior research has focused primarily on children
born at early gestational ages. Less is known about the rate of psychiatric disorders among late
preterm or early term children. Additionally, whether a history of maternal depression, also
associated with prematurity, impacts the risk for psychiatric disorders remains underexplored.

Method—Preschoolers between ages 3 and 6 years (N=306) were recruited for a study examining
preschool depression that included healthy and disruptive preschoolers. Preschoolers were placed
in the following groups: Late preterm (34–36 weeks, n=39), early term (37–39 weeks, n=78) and
full term (40–41 weeks, n=154). DSM-IV psychiatric disorders were assessed via the Preschool
Age Psychiatric Assessment. Maternal history of psychiatric disorders was assessed using the
Family Interview for Genetic Studies.

Results—Late preterm children had higher rates of any Axis I psychiatric diagnosis (odds ratio
[OR] 3.18, CI 1.09–4.76) and of any anxiety disorder (OR 3.74, CI 1.59–8.78) than full term
children after adjusting for gender, ethnicity, family income, and IQ. There were no differences in
rates of psychiatric diagnoses between early term and full term children. A history of maternal
depression mediated the relationship between late preterm birth and anxiety disorders in
preschoolers.

Conclusions—Late preterm children were at increased risk for anxiety disorders at preschool
age. A history of maternal depression mediated this association. Findings confirm the extension of
the risk of psychiatric disorders associated with prematurity to the late preterm group, and suggest
that maternal depression may play a key role in this risk trajectory.
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INTRODUCTION
Preterm birth is a major public health problem, principally due to the high risk for adverse
medical and developmental outcomes in survivors. Additionally, there is a growing literature
reporting increased rates of psychiatric disorders in preterm children, specifically anxiety,
depression, attention/deficit-hyperactivity disorder (ADHD), particularly inattentive type,
and autism.1–5 The majority of research, however, has focused on those born prior to 30
weeks. Yet, late preterm births, typically between 34 to 36 weeks gestation, are the largest
cohort of premature children comprising 70 percent of preterm births in 2009.6 Recent
evidence supports an increased rate of psychiatric symptoms in late preterm children as well,
particularly ADHD,7 “emotional”, and anxiety symptoms.8 Other investigations, however,
have failed to detect a difference in the rates of psychiatric symptoms between late preterm
and full term children.9 The small body of research evaluating the psychiatric outcomes of
late preterm children has been limited by the reliance on symptom checklists, retrospective
review of records or by investigation of child outcomes at a broad range of developmental
stages.

There has been recent interest in the “early term” group (born between 37 and 39 weeks
gestation) as new evidence suggests this group may have poorer outcomes than previously
recognized. Indeed, there is increased perinatal mortality and morbidity for infants born
early term.10,11 Similarly, a large population-based study found that early term infants are at
increased risk for special education needs well into school-age.12 While this may have
included children with psychiatric disorders, whether early term children also have higher
risk for psychiatric disorders remains unclear.

Another important factor is the potential impact of maternal history of depression on the risk
for psychiatric disorders among late preterm and early term children. Postpartum depressive
symptoms are increased among mothers of preterm infants.13,14 Maternal depression is
strongly related to increased risk for psychiatric symptoms and disorders in child offspring.
This risk is conferred not only by independent but also interactive genetic and environmental
mechanisms.15 For instance, maternal hostility and warmth has been found to mediate the
relationship between maternal depressive symptoms and child psychopathology in the
setting of genetic risk.16 Moreover, preterm infants may be particularly vulnerable to the
reduced maternal emotional responsivity associated with poor maternal mental health17,18 as
preterm infants have been noted to have poorer state, attention, and greater self-regulatory
disorganization and reactivity19 likely secondary to the underdevelopment of their central
nervous system (CNS) at birth. Thus, preterm infants with mothers with a history depression
may be at increased risk of childhood psychopathology because of the interaction of their
genetic and biologic risk (poor self-regulation secondary to altered neurodevelopment) with
their exposure to maladaptive parenting behaviors associated with depression. Similarly,
mothers of preterm infants have elevated anxiety20,21 also known to increase the risk of
psychopathology in child offspring.22,23 Thus, maternal depression or anxiety may play an
important role in the risk for mental disorders in preterm infants, a mechanism not
previously well-investigated.

Thus, this study aimed to compare those born late preterm, early term, and full term for risk
of psychiatric disorders at preschool age. This investigation used a prospectively studied
sample of preschoolers utilizing a comprehensive preschool psychiatric interview. Prior
research investigating psychiatric disorders and prematurity has recruited cohorts of preterm
infants and controls and compared rates of later childhood psychiatric disorders. In contrast,
this study assessed the role of preterm birth in the development of preschool psychiatric
disorders among preschoolers ascertained for psychiatric symptoms and healthy controls. A
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secondary aim was to investigate the relationship of maternal history of major depressive
disorder and anxiety disorders on preschool psychopathology.

METHOD
Participants

Preschoolers between ages 3 and 6 years (N=306) were recruited from community sites for a
study examining the nosology of preschool depression.24,25 Methods of sample recruitment
have been described previously.26 A validated screening checklist, The Preschool Feelings
Checklist (PFC)27 was completed by caregivers to identify children with high depression or
disruptive symptoms. Preschoolers with depressive or disruptive symptoms were
oversampled to address key aims of interest of the larger longitudinal study. Those with low
or no symptoms were also included to provide a healthy comparison group.

Diagnostic Assessment
The Preschool Age Psychiatric Assessment (PAPA)28 was used to establish DSM-IV Axis I
diagnoses. The PAPA is an interviewer-based diagnostic assessment with empirically
established test re-test reliability designed for use with caregivers of children aged 2.0–
6.0.29 The PAPA covers a broad range of psychiatric symptoms and impairment/disability
from symptoms. It was administered by bachelor or masters-level clinicians and final
diagnoses were derived using computerized algorithms. All interviews were audiotaped for
quality control and group calibration. As recommended by the authors of the measure, in
lieu of calculation of interrater reliability, 20% of each interviewer’s tapes were reviewed by
a master coder, and when discrepancies arose, they were recoded in consultation with a
senior child psychiatrist (J.L.L.). Additionally, weekly coding meetings with interviewers
and a master rater were conducted to maintain calibration and avoid rater drift.

Full-scale IQ was obtained utilizing the Vocabulary and Matrix reasoning subscales of the
Wechsler Abbreviated Scale of Intelligence (WASI)30 during subsequent follow-up
assessments (between ages of 6 and 9).

Maternal Psychiatric History
Maternal history of psychiatric disorders was determined using the Family Interview for
Genetic Studies (FIGS), a widely used measure of family history of psychiatric disorders
administered by trained interviewers.31 Primary caregivers (92% biological mothers)
provide psychiatric histories for all first- and second-degree biological relatives. Any history
of major depressive disorder or an anxiety disorder (separation anxiety disorder, generalized
anxiety disorder, and posttraumatic stress disorder [PTSD]) was recorded using a
dichotomous (yes or no) variable. The age of onset of the first depressive episode and the
number of episodes were also recorded. Using mothers’ age at birth of the index child, the
timing of the initial episode of depression in relation to the child’s birth (prenatal vs.
postnatal) was derived.

Preterm Birth
Gestational age at birth (completed weeks) was reported by the child’s primary caregiver.
Gestational age (GA) groups were categorized as follows: Late preterm (LP; 34–36 weeks),
early term (ET; 37–39 weeks) and full term (FT; 40–41 weeks). Children born prior to 34
weeks (n=9) or after 41 weeks (n=19) were excluded to minimize confounds due to
potentially extensive neurodevelopmental deficits (among those born prior to 34 weeks) and
any neurodevelopmental effects of postmaturity. Preschoolers with chronic medical or
neurological problems, mental retardation, or autistic spectrum disorders were also
excluded.
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Data Analysis
Differences in sociodemographic variables between the three GA groups were tested via
analysis of variance (ANOVA) and chi-square analyses. The relationship between
gestational age and developing any psychiatric disorder was analyzed using univariate
logistic regressions with gestational age entered first as a continuous variable. Subsequently,
in order to investigate whether those children born late preterm or early term were at
particular risk compared to term children, GA group was also entered as a categorical
variable. Similar regressions were run for specific disorders (present/absent) as follows:
separation anxiety disorder (SAD), generalized anxiety disorder (GAD), major depressive
disorder (MDD), ADHD, Oppositional Defiant Disorder, Conduct Disorder, and PTSD.
Gender, family income, and IQ are widely associated with increased risk for psychiatric
disorders and therefore included as covariates.1,32,33 Rates of preterm birth vary by
ethnicity, thus ethnicity was also included as a covariate.34 Maternal MDD was tested as a
possible mediator for any significant relationship between gestational age and psychiatric
outcomes via a bootstrapping method which estimates standard errors of the direct and
indirect effects for significance testing.35 Current analyses utilized 5,000 bootstrap
resamples to generate 95% confidence intervals with Mplus 7.0 statistical software.
Maternal MDD was tested as a moderator by adding the interaction of maternal MDD and
GA group to the logistic regression model including covariates described above.

RESULTS
Characteristics of the sample are presented in Table 1. Seven children were excluded due to
missing PAPA data, leaving n=271 available for analysis. FT infants were less likely to be
White than either LP (chi-square=7.09, p =.03) or ET infants (chi-square=8.72, p=.013). LPs
were more likely to have a maternal MDD history than either ET (chi-square=5.63, p=0.018)
or FT infants (chi-square=8.33, p=0.004).

Analyses evaluating gestational age as a continuous variable noted decreased GA was
associated with increased risk for developing any psychiatric disorder (unadjusted: OR 0.89,
95% CI 0.78–1.02, p=.086 ; adjusted OR 0.84, 95% CI 0.72–0.97 p=.019) and for any
anxiety disorder (unadjusted: OR 0.86, 95% CI 0.74–0.99, p=.041 ; adjusted OR 0.81, 95%
CI 0.69–0.96, p=.014). Risks for other disorders were not significantly related to gestational
age (data not shown). We then evaluated this risk based on whether children were born late
preterm or early term. Figure 1 displays frequencies for preschool psychiatric diagnoses for
the 3 GA groups. Table 2 displays unadjusted and adjusted ORs for the risk of psychiatric
disorders in LP compared to FT. LP infants were more likely to have any psychiatric
diagnosis (OR =2.28, 95% CI 1.09–4.76, p=.03) compared to the FT group. These
relationships were strengthened after adjusting for gender, ethnicity, family income, and IQ
(OR =3.74, 95% CI 1.59–8.78, p=.002).

LP children had significantly greater odds of any anxiety disorder compared to FT (41.0%
and 19.5% respectively; unadjusted OR 2.88, CI 1.36–6.10; adjusted OR 3.85, CI 1.52–
9.52). LP children had increased odds of both GAD (OR 3.30, CI 1.07–10.14) and SAD (OR
2.39, CI 1.07–5.36). After adjustment for covariates both SAD (OR 3.04, CI 1.21–7.63) and
GAD (OR 3.50, CI 1.03–11.94) remained significant. There were no significant differences
between ET and FT children for any psychiatric disorder.

History of Maternal Depression and Childhood Anxiety Disorders
As LP children were more likely to have a maternal MDD history (Table 1) compared to FT
(chi-square=8.33, p=.004) and ET infants (chi-square=5.63, p=.018), a logistic regression
tested whether maternal depression history altered the strength of the relationship between
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LP birth and preschool anxiety disorders (Table 3). IQ, the only significant covariate, was
also retained in the model and entered simultaneously with the other predictors. With the
addition of maternal MDD, the relationship between LP birth and preschool anxiety
disorders was no longer significant, supporting full mediation.

We then formally tested for potential mediation or moderation of the relationship between
gestational age as a continuous variable and presence of preschool anxiety disorders. Table 4
displays the mediation analysis. Eight mothers reported a single episode of MDD prior to the
pregnancy or birth of the index child, and were excluded from the mediation analysis.
Nineteen mothers reported age of onset occurring between the index child’s birth and the
study assessments. The remaining 29 mothers reported first onset of MDD prior to the index
child’s birth with recurrent episodes (median number of episodes = 3). Therefore, we
included these subjects in the mediation analysis as they were highly likely to have had an
episode occurring between the index child’s birth and participation in the study (however
specific onset and timing of episodes after the first episode of MDD was not collected).
Results yielded a significant indirect effect of GA on preschool anxiety disorders through
maternal MDD (estimate=−0.038; 95% CI −0.079, −0.011). The direct effect of GA on
preschool anxiety disorders was no longer significant (p=.26) indicating maternal MDD
fully mediated the relationship. Maternal MDD was then evaluated as a moderator by adding
the interaction of GA and maternal depression to the logistic regression model. The
interaction was not significant, indicating maternal depression served as a mediator but not a
moderator between gestational age and preschool anxiety disorders.

Given common comorbidity between MDD and anxiety disorders, two post hoc analyses
were conducted. First, we examined whether the relationship between maternal MDD and
preschool anxiety disorders was only due to children with both MDD and anxiety disorders.
Comorbid MDD and anxiety disorders were diagnosed in 15%, 9% and 10% of the LP, ET,
and FT children, respectively. After restricting the models to those children without
comorbid MDD (LP n=29, ET n=60, FT n=114), compared to the data for the entire sample
(Table 2), we found the relationship between late preterm birth and preschool anxiety
disorders among children without comorbid MDD was stronger in univariate (OR 3.76, CI
1.46–9.70, p=.006) and multivariate analyses adjusting for maternal MDD and IQ (OR 3.34,
CI 1.19–9.33, p=.02). Second, maternal anxiety history was not a significant predictor of
preschool anxiety disorders in multivariate analysis (OR 1.71 CI 0.63–4.61, p=.29).

DISCUSSION
This investigation of preschool-age children ascertained on the basis of psychiatric
symptoms (including those with and without psychiatric disorders) found those born late
preterm were three times more likely than term born children to have an Axis I psychiatric
diagnosis by preschool age. This study took a unique approach by utilizing a semi-structured
diagnostic interview within a sample of preschoolers with a range of gestational ages to
assess for DSM-IV psychiatric disorders. Prior studies have either reported on disorders at
later ages or used checklists to assess symptoms at earlier ages. Additionally, we examined
the role of maternal depression on the relationship between late preterm birth and preschool
psychiatric disorders. Notably, the association between late preterm birth and anxiety
disorders was significantly mediated by maternal MDD history, a finding that may suggest a
mechanism for this increased risk and has implications for preventive interventions.

We found a particularly strong association with SAD and GAD even after adjustment for
multiple covariates. These results are consistent with prior research that found higher rates
of total difficulties and anxiety symptoms8 and findings from studies of older children born
very preterm that have found higher rates of total psychiatric disorders and anxiety

Rogers et al. Page 5

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2014 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



disorders.1 Among older school-age and adolescent children born either very preterm or
very low birth weight, the odds of anxiety disorders have ranged from 3 to 6 times that in
control children,1,2,36 with SAD and GAD being particularly prominent.1,2 These findings
are important given that preschool onset SAD and GAD may significantly increase the risk
for later psychiatric disorders. Previous research in similar high risk samples have found
SAD in early childhood is associated with increased risk of agoraphobia, GAD, panic
disorder, and MDD 5 years later.37,38 Less data is available on longitudinal outcomes for
GAD during preschool age. The current findings support that the increased risk of anxiety
disorders associated with preterm birth in the context of maternal MDD can be detected as
early as the preschool period opening the door to application of early interventions in this
targeted group to decrease long-term morbidity.

While studies in children born at earlier gestational ages have found increased rates of
ADHD,5,7 this was not detected in this sample. The literature among late preterm children
has been mixed with one study noting an increased rate of ADHD7 while another reported
no increase in ADHD symptoms.8 One possible explanation is that ADHD among preterm
children has been predominantly inattentive type. Inattentive symptoms are often under-
recognized in early childhood perhaps because children are not in an educational setting
where inattention is more readily detected. Alternatively, Grunau and colleagues found the
relationship between preterm birth and externalizing disorders was dependent upon
cognitive status, a factor that was not significantly different between groups in our sample.39

This study also investigated whether children born early term had an elevated risk of
psychiatric disorders. While there was a linear relationship between GA and risk of any
psychiatric disorders and anxiety disorders, early term children did not appear to be at
greater risk than those born full term. While a recent, large, population-based study
indicated this group has a higher incidence of learning disorders, the findings from our
sample did not detect an increased risk of psychiatric disorders in early term born children.
Research with larger samples is needed to clarify whether early term birth is uniquely
associated with an increased risk of learning disorders and not psychiatric disorders.

Another aim of this research was to investigate the role of maternal MDD, a known risk
factor for increased rates of psychopathology in offspring. The rates of lifetime depression
for our term (21.6%) and early term (23.0%) mothers are similar to those noted in the
National Comorbidity Survey-Replication of ~25%.40 The late preterm children, however,
had significantly more mothers with lifetime histories of MDD, about 45%, similar to
previously reported rates of maternal depression in mothers of preterm infants (40%).41

Mothers with depression histories transfer genetic susceptibility for psychopathology to
offspring and in this study, among late preterm children, this was manifest as anxiety
disorders. Indeed, depression and anxiety disorders share a common genetic liability, which
more commonly manifest as anxiety in prepubertal children.42 Prior MDD among mothers
of late preterm infants was noted to be a significant mediator between the relationship
between late preterm birth and preschool anxiety disorders while a history of maternal
anxiety disorders was not. Future studies directly investigating the effects of maternal
anxiety among late preterm infants are warranted.

Maternal depression may mediate the relationship between late preterm birth and anxiety
disorders in offspring through the interaction of biological, genetic, and environmental
mechanisms. Genetic risk for psychopathology and parenting behaviors can act additively or
interact to increase risk of psychopathology.43 There is also substantial evidence suggesting
transmission is due at least partly to environmental mechanisms as well as shared genetic
liability or passive gene–environment (GxE) interactions.44,45 The quality of mother-infant
interaction has been theorized to influence social-emotional development throughout the life
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span46 with two recent longitudinal investigations supporting the importance of mother-
infant interactions for the development of psychopathology in childhood throughout young
adulthood.47,48 Mothers already vulnerable to the effects of stress due to depression history
face additional challenges in providing optimal interactions with a premature infant who
may require greater support. Studies have found interactions between depressed mothers and
premature infants tend to be intrusive and less coordinated or responsive to infant behaviors,
likely because of the difficulties of reading and responding to dysregulated behavior.46

These asynchronous interactions may have long-term effects associated with developing
psychopathology in childhood.

Alternatively, depressed mothers may perceive their preterm children as more vulnerable
resulting in “vulnerable child syndrome”49 and associated increased over-protective
parenting. This pattern has been shown to increase anxiety and internalizing symptoms in
the child.50 Similarly, mothers of preterm infants with depression histories rate themselves
higher on perceived child vulnerability51 and view their children as less independent52

which could result in parenting styles that promote anxiety in their children. This possibility
warrants further study among late preterm infants who are often less medically fragile and
potentially less likely to be perceived as vulnerable. Further, maternal depression is
associated with increased exposure to stressful life events and other adverse psychosocial
factors which are also associated with risk of childhood psychopathology.53

These findings highlight the importance of assessing the effect of maternal depression on the
psychiatric outcomes in preterm children. While prior investigations of psychiatric
symptoms in preterm children have evaluated the role of maternal or parental psychiatric
history or symptoms to some degree,4,7,8,54–56 recent studies assessing DSM-IV psychiatric
disorders in preterm children at school age have not.1,5 Thus, future studies should assess
maternal psychiatric history to clarify the relative effect of factors specifically related to
premature birth, such as brain injuries associated with preterm birth (e.g., white matter
injury or cerebellar hemorrhage) versus genetic and parenting factors on preschool
psychiatric disorders as our findings indicate that it is those preterm children with a history
of maternal psychiatric disorders who are at particular risk.

Strengths of this study include the relatively large sample size, use of a semi-structured age-
appropriate diagnostic interview, and measurement of maternal psychiatric history. One
limitation of the study is maternal report of gestational age. While confirmation of
gestational age with medical records is preferable, research comparing maternal report to
hospital records has demonstrated good agreement with high sensitivity and specificity for
maternal report of preterm birth.57 Similar studies were conducted 8 to 11 years after
delivery noting 93–94% preterm and 81–83 % term accurately reported,58,59 suggesting
maternal report has sufficient accuracy. Nevertheless, there is potential for misclassification,
particularly of term children, though the pattern of misclassification noted in these studies
would typically lead to the term group containing children with typically higher rates of
psychiatric symptoms (both postterm and preterm children) and the preterm group with
children with a lower likelihood of psychiatric symptoms (term children). Thus, this would
make it more likely for our results to be biased toward underestimation of the effect of late
preterm birth on psychiatric outcomes.

Another limitation is that the FIGS does not collect exact onset and offset dates of
depressive episodes. Therefore, the timing of maternal depression was estimated using
maternal age at child’s birth, maternal reported age at first MDD episode, and maternal
reported total number of MDD episodes. Given the chronic and highly recurrent nature of
depression and the high risk in the peripartum, we assumed at least one of the reported
recurrent episodes of maternal depression in 29 women with an initial prenatal MDD
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episode occurred after the index child’s birth. Even if this is an overestimate, however,
maladaptive parenting behaviors have been associated with depression regardless of
remission status. 60,61 Residual depressive symptoms are common even after remission, 62

which is particularly important for young children when residual depressive symptoms may
most impair a mother’s ability to have adequate parent-child synchrony.61 Although
maternal depression is also a risk factor for preterm birth,63 it is beyond the scope of this
investigation to elucidate independent effects of prenatal depression on risk for offspring
psychopathology. However, common genetic factors underlying maternal prenatal
depression and preterm birth could also support a meditational model even in the absence of
subsequent maternal depressive episodes after the child’s birth. Future research will need to
clarify this issue by measuring maternal MDD during pregnancy and throughout early
childhood and evaluating subsequent development of preschool psychiatric disorders.

Other limitations include the oversampling of children with depressive symptoms and
disruptive behaviors. Study findings, cannot inform true prevalence rates of those disorders
in the community. While these children were recruited for depressive and disruptive
symptoms, notably there were no differences in the rates of MDD or disruptive disorders
between the three gestational age groups. This finding, coupled with the results of the
sensitivity analysis restricted to late preterm children without comorbid MDD support that
the findings are not explained by comorbidity between MDD and anxiety disorders. Further,
while the preschool cohort was oversampled for psychiatric symptoms, gestational age
remained a random variable (consistent with rates in epidemiological samples). An
additional limitation was that the primary caregiver (almost always the mother) was the sole
reporter; therefore, symptoms may have been over-reported by depressed mothers. This is
unlikely, however, given the specificity for anxiety disorders and the absence of differences
in other psychiatric disorders.

Future research should utilize larger cohorts of late preterm children with a comprehensive
psychiatric assessment to verify these findings and to better understand the relationship
between late preterm birth, maternal psychiatric symptoms and risk for early childhood
psychiatric disorders. As late preterm children comprise the largest proportion of preterm
births, their increased risk of anxiety disorders represents a public health issue that should be
addressed via targeted surveillance and early intervention. This is further underscored by
previous findings suggesting that environmental factors (i.e. maternal mental health, family
conflict, and poverty) are equally or interactionally determinant of post-NICU
developmental outcomes as prematurity.64 Our findings highlight the need to assess the role
of maternal depression in research investigating the link between preterm birth and
psychiatric outcomes in offspring. Moreover, the results point to the importance of screening
and treating mothers of preterm children, even late preterm children, for perinatal
depression. Identifying these mothers could both potentially lessen the impact of having a
mother with depression and determine which preterm children are at greater risk for
psychiatric disorders to best target prevention efforts.
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Figure 1.
Comparison of the frequencies of internalizing (LEFT) and externalizing disorders (RIGHT)
for the late preterm, and early term children compared to full term children. Note: ADHD =
attention-deficit/hyperactivity disorder. *p<.05, **p<.01.
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Table 1

Cohort Characteristics by Gestational Age (GA) Group

Characteristic Late Preterm (GA 34–36
weeks) (n=39)

Early Term (GA 37–39 weeks)
(n=78)

Full Term (GA 40–41 weeks)
(n=154)

Male, % 53.8 50.0 50.6

Ethnicity, %

 White 66.7 66.7 46.8*

 Black 30.8 20.5 37.0

 Other 2.6 12.8 16.2

Age in months, mean (SD) 52.72 (7.9) 53.12 (9.9) 52.90 (10.10)

GA at birth, weeks, mean (SD) 35.31 (0.8) 38.17 (0.8) 40.37 (.7)

Income

 ≤20,000 22.2 16.9 23.8

 20,001–40,000 25.0 16.9 16.8

 40,001–60,000 19.4 12.7 20.3

 ≥60,001 33.3 53.5 39.2

IQ, M (SD) 104.1 (14.1) 106.6 (15.5) 103.5 (17.9)

History of Maternal MDD, % 44.7* 23.0 21.6

 Age of onset, mean (SD) 22.2 (9.2) 20.0 (11.2) 23.2 (7.5)

 Median number of episodes 3 2 2

Note: MDD = major depressive disorder; NICU= Neonatal Intensive Care Unit.

*
p<.05

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2014 March 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Rogers et al. Page 15

Ta
bl

e 
2

O
dd

s 
R

at
io

s 
(O

R
) 

fo
r 

Pr
es

ch
oo

l P
sy

ch
ia

tr
ic

 D
ia

gn
os

es
 b

y 
G

es
ta

tio
na

l A
ge

 G
ro

up

L
at

e 
P

re
te

rm
E

aE
ar

ly
 T

er
m

F
ul

l T
er

m
U

na
dj

us
te

d 
O

R
a  

(9
5%

 C
I)

A
dj

us
te

d 
O

R
a  

(9
5%

 C
I)

A
ny

 P
sy

ch
ia

tr
ic

 D
ia

gn
os

is
, n

 (
%

)

 
In

cl
ud

in
g 

ch
ild

ho
od

 M
D

D
26

 (
66

.7
)

39
(5

0.
0)

72
 (

46
.8

)
2.

28
 (

1.
09

–4
.7

6)
*

3.
18

 (
1.

40
–7

.2
7)

**

 
E

xc
lu

di
ng

 c
hi

ld
ho

od
 M

D
D

22
 (

56
.4

)
34

 (
43

.6
)

63
 (

40
.9

)
3.

15
 (

1.
36

–7
.2

9)
**

4.
22

 (
1.

64
–1

0.
8.

4)
**

M
D

D
10

 (
25

.6
)

18
 (

23
.1

)
39

 (
25

.5
)

1.
01

 (
0.

45
–2

.2
6)

1.
16

 (
0.

49
–2

.7
4)

A
D

H
D

6 
(1

5.
4)

9 
(1

1.
5)

26
 (

17
.0

)
0.

89
 (

0.
34

–2
.3

4)
0.

81
 (

0.
29

–2
.2

9)

 
A

D
H

D
-i

na
tte

nt
1(

2.
6)

2 
(2

.6
)

3 
(1

.9
)

1.
33

 (
0.

13
4–

13
.0

9)
1.

21
 (

0.
11

–1
3.

22
)

O
D

D
13

(3
3.

3)
20

 (
25

.6
)

29
 (

19
.0

)
2.

14
 (

0.
98

–4
.6

6)
2.

30
 (

0.
98

–5
.4

0)

C
D

7 
(1

7.
9)

7 
(9

.0
)

20
 (

13
.1

)
1.

45
 (

0.
57

–3
.7

4)
1.

60
 (

0.
55

–4
.6

6)

A
ny

 A
nx

ie
ty

 D
ia

gn
os

is
16

 (
41

.0
)

16
 (

20
.5

)
30

 (
19

.5
)

2.
88

 (
1.

36
–6

.1
0)

**
3.

74
 (

1.
59

–8
.7

8)
**

 
G

A
D

6 
(1

5.
4)

4 
(5

.1
)

8 
(5

.2
)

3.
30

 (
1.

07
–1

0.
14

)*
3.

50
 (

1.
03

–1
1.

94
)*

 
SA

D
12

 (
30

.8
)

13
 (

16
.7

)
24

 (
15

.7
)

2.
39

 (
1.

07
–5

.3
6)

*
3.

04
 (

1.
21

–7
.6

3)
*

PT
SD

2 
(5

.1
)

1 
(1

.3
)

3 
(2

.0
)

2.
73

 (
0.

44
–1

6.
76

)
6.

15
 (

0.
57

–6
6.

23
)

N
ot

e:
 A

dj
us

te
d 

fo
r 

ge
nd

er
, e

th
ni

ci
ty

, f
am

ily
 in

co
m

e,
 a

nd
 I

Q
. A

D
H

D
 =

 a
tte

nt
io

n-
de

fi
ci

t/h
yp

er
ac

tiv
ity

 d
is

or
de

r;
 C

D
 =

 c
on

du
ct

 d
is

or
de

r;
 G

A
D

 =
 g

en
er

al
iz

ed
 a

nx
ie

ty
 d

is
or

de
r;

 in
at

te
nt

 =
 in

at
te

nt
iv

e 
ty

pe
; M

D
D

=
 m

aj
or

 d
ep

re
ss

iv
e 

di
so

rd
er

; O
D

D
 =

 o
pp

os
iti

on
al

 d
ef

ia
nt

 d
is

or
de

r;
 P

T
SD

 =
 p

os
ttr

au
m

at
ic

 s
tr

es
s 

di
so

rd
er

; S
A

D
 =

 s
ep

ar
at

io
n 

an
xi

et
y 

di
so

rd
er

.

a =
 O

dd
s 

R
at

io
 c

al
cu

la
te

d 
fo

r 
L

at
e 

pr
et

er
m

 c
om

pa
re

d 
to

 f
ul

l t
er

m
.

* p=
≤.

05
,

**
p=

<
.0

1

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2014 March 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Rogers et al. Page 16

Table 3

Impact of Maternal Major Depressive Disorder (MDD) History on the relationship of Late Preterm Birth and
Preschool Anxiety Disorders.

Factor Adjusted OR 95% CI p

Late preterm 1.94 0.79–4.73 .15

IQ 0.96 0.94–0.98 <.001

History of Maternal MDD 4.86 2.25–10.48 <.001

Note: All factors were entered simultaneously in the model; OR = odds ratio.
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Table 4

Maternal major depressive disorder (MDD) as a Mediator between Gestational Age and Preschool Anxiety
Disorders

Estimate (95% CI)

Gestational Age on Maternal MDD −0.104 (−0.179, −0.028)*

Maternal MDD on Preschool Anxiety Disorders 0.362 (0.181, 0.521)***

Gestational Age on Preschool Anxiety Disorders −0.052 (−0.131, 0.020) (p=.261)

Indirect Effect of Gestational Age via Maternal MDD on Preschool Anxiety Disorders −0.038 (−0.079, −0.011)*

Note:

*
p< .05,

***
p<.001
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