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Abstract
Background—Prenatal serotonin reuptake inhibitor (SRI) exposure has been related to adverse
newborn neurobehavioral outcomes; however these effects have not been compared to those that
may arise from prenatal exposure to maternal major depressive disorder (MDD) without SRI
treatment. This study examined potential effects of MDD with and without SRI treatment on
newborn neurobehavior.

Methods—This was a prospective, naturalistic study. Women were seen at an outpatient research
center twice during pregnancy (26–28 and 36–38 weeks gestational age (GA)). Psychiatric
diagnoses were assessed using the Structured Clinical Interview for the DSM-IV; medication use
was measured with the Timeline Follow-Back instrument. Three groups were established based
upon MDD diagnosis and SRI use: Control (N=56), MDD (N=20) or MDD+SRI (N=36). Infants
were assessed on a single occasion within 3 weeks of birth with the NICU Network
Neurobehavioral Assessment Scale (NNNS). Generalized Linear Modeling was used to examine
neurobehavioral outcomes by exposure group and infant age at assessment.

Results—Full-term infants exposed to MDD+SRIs had a lower GA than CON or MDD-exposed
infants and, controlling for GA, had lower quality of movement and more central nervous system
stress signs. In contrast, MDD-exposed infants had the highest quality of movement scores, while
having lower attention scores than CON and MDD+SRI-exposed infants.

Conclusion—MDD+SRI-exposed infants appear to have a different neurobehavioral profile
than MDD-exposed infants in the first three weeks after delivery; both groups may have different
neurobehavioral profiles with increasing age from birth.
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INTRODUCTION
The prevalence of Major Depressive Disorder (MDD) during pregnancy is estimated at 3–
12%, with 7.5% of pregnant women having a new episode.[1; 2] MDD is associated with
altered levels of neurotransmitters and neuro-regulators in the brain and periphery.[3–5]

Some evidence suggests that pregnant women with MDD and their infants have increased
urinary levels of norepinephrine and cortisol metabolites with decreased dopamine
compared to non-depressed pregnant women and their infants.[6; 7] Recent findings suggest
that placental mRNA expression of the serotonin transporter gene (SLC6A4) is higher in
women with MDD, regardless of antidepressant treatment.[12] The link between placental
environment and infant outcomes in women with prenatal MDD has not been established.
However, animal and human studies on prenatal stress support the notion that the fetus is
affected by placental transfer of altered hormones and neurotransmitters as well as restricted
uterine blood flow. [8–11] Prenatal MDD has been associated with earlier gestational age at
delivery[21–25] and other adverse obstetrical outcomes.[26] In addition newborns prenatally
exposed to maternal depression are reported to have more difficulty with behavioral state
regulation, low muscle tone, irritability, and reactivity.[27–30] The implications of these
findings for development remains unclear and the additional influence for co-morbid factors
such as drug and alcohol abuse, [13] smoking,[14] inadequate sleep,[15] poor nutrition,[16–18]

and inadequate prenatal care[19; 20] have not been fully explored.

It is estimated that at least 8% of all pregnant women[31] and 37–39% of those with MDD
are treated with the selective serotonin reuptake inhibitor antidepressants (SSRIs) or dual-
action serotonin and norepinephrine reuptake inhibitors (SNRIs; SRIs collectively) every
year.[32; 33] Fetal SRI exposure has been confirmed by depleted levels of serotonin and its
metabolite levels in cord blood.[34; 35] A cluster of symptoms has been observed in 30% of
SRI-exposed newborns, including irritability, tremors, jitteriness, alterations in muscle tone,
trouble feeding, agitation, respiratory distress, and poor sleep. [36; 37] Additional, less
common, symptoms include convulsions, abnormal posturing, and shivering.[38; 39] This
cluster of symptoms has been compared with Neonatal Abstinence Syndrome (NAS) which
is observed in neonates withdrawing from opiates.[34; 40] However, there is some overlap in
these symptoms and those of infants prenatally exposed to maternal MDD, yet there has not
been a systematic evaluation in comparison to infants exposed to maternal MDD without
pharmacological treatment. Data from a large database study support the notion that
withdrawal from SRIs is not the sole reason for such newborn difficulties, as third trimester
withdrawal of medication did not prevent newborn symptoms.[41]

Alterations in key CNS systems occur with gestational SRI exposure and continue long after
birth, including decreased pain response in newborns and at 2 months of age,[42; 43] and
altered HPA stress reactivity with reduced basal cortisol levels in cord blood and at 3
months.[44] Prenatal SRI exposure has been linked to lower GA at birth, higher preterm birth
rates [21; 23] and lower APGAR scores.[23; 45] However, in a large study, GA at birth and the
preterm birth rate were not different between SRI-exposed and not SRI-exposed when
propensity score matching was utilized to account for maternal MDD and other factors
related to medication use.[46] Birth weight differences reported in at least one study were
found to be related to GA,[47] while other studies failed to find birth weight differences
between SRI- and not SRI-exposed infants[48; 49] or between early versus late gestation SRI
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exposure.[46; 50] Duration of SRI exposure, rather than SRI dosage may be related to adverse
newborn outcomes.[46]

Previous research has not compared the neurobehavior of SRI-exposed infants to a non-
pharmacologically treated MDD comparison group; resulting in ambiguity of the risks
associated with SRI treatment. The current study utilized a comprehensive, standardized tool
to detect effects of MDD without pharmacological treatment and SRI-treated MDD on
newborn neurobehavior in the first three weeks post-delivery. The main hypothesis is that a
differential pattern of neurobehavioral responses would be observed between infants in
MDD, MDD+SRI, and non-MDD/non-SRI control groups. Specifically, we hypothesized
that MDD exposure would result in lower motor tone and higher levels of irritability while
MDD+SRI-exposed infants would have more stress signs (e.g. startles, tremors, back-
arching) compared to non-exposed infants. A secondary hypothesis is that more optimal
neurobehavioral scores would be observed with lower depressive symptom severity within
the MDD and MDD+SRI groups.

MATERIALS and METHODS
Subjects

This was a prospective, naturalistic cohort study. Women were initially phone-screened to
determine likely eligibility. Inclusion criteria included: age 18–40, 23–36 weeks gestation,
singleton pregnancy, no prenatal illicit drug use, no hypertension or diabetes, alcohol use <
0.5 drinks/day, and < 10 cigarettes/day during pregnancy. Women taking medications that
were FDA Class D or X at time of enrollment (2002–2007) or who took benzodiazepines in
the third trimester[51] were excluded.

Initially, 189 women enrolled and were evaluated for eligibility; 168 met inclusion criteria
through 2 sessions during pregnancy, 148 continued participation through the infant
assessment (12% withdrew). However, 36 infants met exclusion criteria for the analyses in
this study, resulting in a final N of 112: 12 were born before 37 weeks GA, 8 had
abnormalities or serious health conditions, and 16 were unable to be examined within 21
days of birth (e.g. born at outlying hospitals).

Procedures—Procedures were approved by the hospital’s IRB; written informed consent
was obtained from all participants prior to assessments. Participants attended two
assessments during pregnancy, 24–28 weeks (2ndTRI) and 36–38 weeks (3rdTRI) GA, at
which time a semi-structured diagnostic assessment was conducted. Infants were then seen
for a newborn assessment once within three weeks after birth.

Measures
Maternal MDD was diagnosed with the Structured Clinical Interview for the DSM-IV
(SCID)[52] at enrollment. SCID mood modules were repeated at the 3rd TRI session.
Depression severity was determined using the 17-item, interviewer-rated Hamilton Rating
Scale for Depression (HRSD) [53] at the 2ndTRI and 3rdTRI sessions.

SRI Exposure was determined using the Timeline Follow Back interview (TLFB) [54], a
calendar-based semi-structured interview designed to measure drug and alcohol use with
excellent psychometrics across clinical and non-clinical populations,[55] as well as pregnant
women.[56] The TLFB has been used reliably to measure medication adherence in clinical
trials[57; 58] and was used in this study to obtain type and timing of antidepressant and other
medication use , as well as caffeine, tobacco, and alcohol use over pregnancy. For each SRI,
mean standard dose was calculated for each trimester and total pregnancy based on the
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reported dose taken divided by the standard dose defined by the Physician’s Desk
Reference. Duration in weeks of SRI use reported by women was also calculated.

Participants were ultimately categorized into the non-SRI/non-MDD control group (CON;
N=56) if they did not use SRIs or meet criteria for MDD or any Axis I psychiatric illness
during their current pregnancy. Women in the MDD group met full DSM-IV-R criteria for
MDD (N=20) for at least 4 weeks during the second and/or third trimester of this pregnancy
and were not receiving psychotropic medications at any time prenatally. The MDD+SRI
group (N=36) comprised women who met MDD criteria within the previous year and
reported taking an SRI medication for at least 4 consecutive weeks during the 2nd and/or 3rd

trimesters of this pregnancy.

The Hollingshead index of socioeconomic status (SES) characterized participants’ SES
status; categories 4 and 5 were rated as low SES.[59]

Infant Measures—Infants were assessed with the NICU Network Neurobehavioral Scale
(NNNS), [60] a validated, comprehensive assessment of infant neurobehavior developed for
the National Institute of Child Health and Development NICU Research Network.[61] The
NNNS assesses neurological integrity and behavioral function of infants at risk due to
exposure to drugs or prematurity and includes: (1) classical neurological items assessing
active and passive tone, reflexes, and Central Nervous System (CNS) integrity; (2)
behavioral items including state, sensory and interactive responses; and (3) stress/abstinence
items observed with withdrawal/discontinuation from opiates and other CNS drugs. NNNS
summary scales (Table 2) have been developed using conceptual and statistical aggregation
in previous samples; [62] concurrent and predictive validity has been documented in
numerous studies, across varying prenatal exposures. [63–66]

Infant assessments were conducted by certified NNNS examiners on a single occasion
between 1 and 21 days after delivery either in the newborn nursery or at the infants’ home.
NNNS scores have the potential to change over the first few weeks from birth due to
neurobehavioral maturation. Infant age at time of the assessment was therefore used as a
predictor in the statistical models to control for this variability on the main effects and, due
to previous findings of transient neurobehavioral symptoms in newborns,[40] examine
potential relationships between the NNNS outcomes and time from delivery. NNNS
examiners obtained inter-rater reliability exceeding 90% agreement and were blind to
maternal group status. Incidental breaking of the blind (e.g. participant mentioning
medication status) was monitored and occurred in 8.5% of cases; these cases were not
significantly different from those without a violation and were retained.

Statistical Analyses
Generalized Linear Modeling (GLZ) was used to determine exposure group differences on
NNNS outcomes. Exposure group (CON, MDD or MDD+SRI) was the primary independent
variable; NNNS summary variables were the dependent measures. The majority of the
NNNS variables were normally distributed and a normal distribution model with identity
link was used for 9 of the summary variables. Non-optimal reflexes, asymmetry, hypertonia
and hypotonia had skewed distributions; therefore Poisson models with a log link were used
for these variables. Infant age at the time of NNNS assessment varied and was therefore
used as a continuous predictor variable to examine possible contributions to neurobehavioral
outcomes. This variable was highly skewed toward younger ages; therefore two approaches
were tested to address this statistically. First, age was divided into three groups based on
distribution and clinical significance (age in days 1–2, 3–9, 10–21) and tested in the models
as a fixed factor. Second, age was log transformed (log10) and used as a continuous
covariate in the models. The log transformed covariate model produced lower log likelihood
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and Pearson Chi square values in the goodness of fit tests and was therefore used. The
interaction term of exposure group by infant age at NNNS was included to examine the
potential contribution of infant age on main outcomes. Pairwise comparisons of the
parameter estimates for any significant exposure group main effects were examined with
sequential Bonferonni corrections.

Model testing was conducted for the best fit for all NNNS analyses with the inclusion of
additional potential covariates, including infant GA, Apgar score, marital status, SES, and
race. Only GA at birth contributed significantly to outcomes and was retained in the final
models as a continuous predictor variable with infant age at assessment and exposure status
as the factorial predictor. Within group analyses of mean HRSD score, duration and timing
of SRI use and mean total standard dose equivalent of SRI were conducted for all significant
outcome variables in the GLZ models.

Maternal demographics and infant characteristics were compared between exposure groups
using one-way ANOVA for continuous measures and χ2 tests of independence for
categorical measures using exact methods. Analyses were conducted using SPSS 19.0.

RESULTS
Demographic Characteristics

There were no significant exposure group differences in the percentage of participants that
completed the study through delivery (N(%) =76 (85%) CON, 27(77%) MDD, 46(79%)
MDD+SRI; p=.47) or in the percentage of infants who completed NNNS assessments
(N(%)=56(74%) CON, 20(74%) MDD, and 36(78%) MDD+SRI; p=.20). However, across
all exposure groups, those completing the infant assessment had a higher GA at birth (39.3
vs 37.1 weeks, p=<.0001) and lower maternal depression scores at 36 weeks GA (8.3 vs
11.5, p<.03) than those not completing the exam.

Demographics of participants completing NNNS assessments are listed in Table 1. The three
study groups differed significantly on two maternal demographic variables. MDD+SRI
group women had a mean of 0.8 more pregnancies than CON group women (p<.04); 54.0%
more women in the MDD group and 25.7% more women in the MDD+SRI group were not
married, compared to those in the CON group (p<.001). No demographic characteristics
were related to birth outcomes or infant neurobehavioral outcomes.

Depression Severity and SRI Use
As expected, women in the MDD+SRI and MDD groups had significantly higher depression
severity scores than CON group women (mean difference, CON:MDD=9.7; CON:MDD
+SRI=8.3; p<.00, see Table 1). However, the MDD and MDD+SRI groups were not
significantly different (p<.38).

The majority of MDD+SRI group women were taking sertraline (n=19; 52.8%), with an
additional 9 (25.0%) taking fluoxetine, 4 (11.1 %) paroxetine, 3 (8.3%) escitalopram, and 1
(2.8%) venlafaxine. Mean duration of treatment during pregnancy in the MDD+SRI group
was 24.3 weeks, with a range of 4–40 weeks. The average standard dose equivalent
prescribed was 0.91 with a range of 0.11 to 3.33.

Birth Outcomes
Table 1 also presents newborn characteristics. Despite exclusion of participants who
delivered preterm (before 37 weeks GA), MDD+SRI-exposed infants were born
significantly earlier than MDD group infants (mean difference (SE) = −.68 (.17) weeks, p<.
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03), but only had a marginal difference from the CON group (mean difference (SE) = −.49 (.
06) weeks, p<.07) groups. Significantly more infants in the MDD+SRI group had 1 minute
Apgar scores <8 (30.6% compared to 10.9% in the CON group, p<.05); there was no
difference in number of infants scoring <9 on the 5 minute Apgar (p=.23).

Neurobehavioral Assessment (NNNS)
There were no significant group differences in infant age in days at the time of NNNS
assessment (M(SD), CON: 4.08(5.13), MDD:5.32(5.14), MDD+SRI:3.91(4.37); F=0.60,
df=2,109, p<.56).

Main Effects of Exposure Group
Table 2 presents the NNNS estimated marginal means for the three exposure groups with
parameter estimates (95% confidence intervals) and tests of model effects. Significant main
effects for exposure group were found for attention, quality of movement, arousal, CNS
stress signs, and hypertonia. Pairwise comparisons revealed that MDD group infants had
lower attention scores compared to CON group infants (mean diff (SE)= −1.49 (.33), p<.
001) and MDD+SRI group infants (mean diff (SE) = −1.60(.39), p<.001). MDD+SRI group
infants had lower quality of movement scores and more CNS stress signs than infants in the
CON (mean diff (SE) =−0.36(.13), p<.05; mean diff (SE) = .08(.02), p<.001) and MDD
(mean diff (SE) = −.55 (.17), p<.005; mean diff (SE)= .07(.02), p<.001) groups. Although
hypertonicity and arousal were significant in the overall model, conservative pair-wise
comparisons were not significant for either summary variable (p’s >.10).

Influence of Infant Age at Assessment on NNNS outcomes
Parameter estimates from the GLZ models were examined for relationships between infant
age at assessment and NNNS summary variables by exposure groups (CON*age as
referent). Figures 1 through 6 present scatter plots of the relevant NNNS variables by the
log-transformed infant age at assessment for each exposure group. Attention scores were
higher with increasing age at assessment over all groups (Figure 1). For quality of
movement, there was only a significant main effect for exposure group and no relationships
with infant age (Figure 2). The number of CNS stress signs in the MDD+SRI group was
lower with increasing age at assessment compared to the CON group (Figure 3). MDD
group infants had lower arousal (Figure 4) and handling scores (Figure 5) with increasing
age. However, while there was a decrease over all groups in lethargy scores with increasing
age, the MDD group infants showed a marginally significant increase with age at assessment
(Figure 6).

Secondary analyses of depression severity and SRI use
Separate GLZ models examined relationships between NNNS variables and mean HRSD
scores during pregnancy for all exposure groups (CON as referent with GA and age
covariates). Only the handling summary score was significant; overall handling scores
increased as HRSD scores increased (b=0.03, CI=0.003, 0.06, p=.03), however, within the
MDD group, the relationship was negative (b=−.03, CI=0.10, −.01, p=.01).

Within the MDD+SRI group, relationships were examined for NNNS variables and duration
of SRI use and mean standard dose of SRI. No significant relationships resulted (p’s>.05).

DISCUSSION
These findings show a different neurobehavioral profile for infants exposed to maternal
MDD treated with SRIs from those exposed to MDD without SRI treatment. As expected,
MDD+SRI-exposed infants had lower quality of movement scores, more hypertonia, and a
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higher number of CNS stress signs on the NNNS examination than infants in the MDD and
CON groups. This profile of results suggests that MDD+SRI-exposed newborns have more
startles, tremors, back-arching, and hypertonic reflexes than non-exposed newborns.
Confidence intervals were similarly small across groups and suggest a small to moderate
effect of MDD+SRI on quality of movement and CNS-stress. In contrast, MDD-exposed
infants were not different from infants in the CON group for quality of movement or stress-
abstinence signs, but had significantly lower attention scores than infants in the CON and
MDD+SRI groups. Previous studies using the Brazelton Neurobehavior Scale, from which
the NNNS attention score was original derived, to examine effects of maternal depression on
neonates have consistently reported approximately a 1 point lower attention score for MDD-
exposed infants compared to controls.[67; 68] In this study, infants in the MDD group had at
least a 1.5 lower score than those in the CON and MDD+SRI groups. According to
published reference values for the NNNS summary scales for infants at 3 and 30 days after
birth, mean attention scores for infants in the current sample were lower than 75% of
previously studied infants in normative groups. [62; 69] These findings contribute new
information suggesting that while these findings agree with previous studies of
neurobehavior in SRI-exposed newborns,[70; 71] prenatal MDD exposure without SRI
treatment may have a different risk profile that requires further study.

The varying ages at the time of the assessment provided an opportunity to examine potential
relationships between infant age (days since birth) and NNNS variables between groups.
There were fewer CNS stress signs with increasing age of assessment in the MDD+SRI-
exposed infants, and although limited by cross sectional analyses, the data are consistent
with previous database and cohort studies that reported more startles and tremors only in the
first two weeks post-birth in MDD+SRI-exposed infants than those not exposed.[34; 72; 73]

There were no age related relationships for quality of movement, suggesting that while CNS
stress related behaviors in SRI-exposed newborns may be transient, other indicators of less
optimal motor development in the first postpartum month may be different with increasing
time from birth. Data from previous long term studies suggest that subtle motor effects may
persist beyond the first year of life, including less optimal fine motor skills [74] and slower
gross-motor development [75] in prenatal SRI exposed compared to non-SRI exposed
children.

MDD-exposed infants had lower arousal and handling scores and marginally higher lethargy
scores with increasing age at assessment. This pattern suggests that although irritability and
the need for external soothing may be lower with increasing age from birth, this may not
reflect a more optimal progression as higher lethargy scores may be indicative of more
depressed and under-aroused infants. Although the effect size of this finding is small,
previous studies also reported depressed neurobehavior in newborns of mothers with
prenatal MDD.[29; 67; 68] Longitudinal studies with systematic repeated measures will be
critical to further examine these neurobehavioral profiles and their trajectory over age as
well as their ability to predict long term outcomes.

The sample size was not large enough to adequately compare rate of pre-term birth across
groups. Therefore, we limited this cohort to infants who were born after 37 weeks GA. Even
within the full-term infants, MDD+SRI-exposed infants were born at significantly younger
GA. Further, more MDD+SRI-exposed infants had 1 minute Apgar scores below 8 than
infants in both CON and MDD groups.

Strengths and Limitations
A major strength of this study was the separation of exposure definitions beyond SRI vs.
CON to include assessment of the underlying maternal disease state (MDD) assessed by
structured interview. The majority of previous studies have not included a group with

Salisbury et al. Page 7

Depress Anxiety. Author manuscript; available in PMC 2012 November 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



pharmacologically untreated maternal depression when examining effects of prenatal SRI
exposure. This study included pregnant women taking SRIs who had MDD in various
degrees of remission. It is not possible to completely separate out the effects of MDD vs SRI
exposure, and we emphasize that the “SRI effects” reported in this paper are indeed effects
of SRI in addition to MDD. Larger samples will be required to adequately examine potential
effects on infant outcomes based on pharmacological and non-pharmacological treatment
response.

Another major strength is use of a well-validated, standardized infant assessment to
differentiate a broad range of neurobehavioral outcomes related to MDD from SRI
exposure; results of which can be mapped onto standardized prenatal assessments of fetuses
exposed to MDD and SRIs.[76] The same type of assessment can be used to characterize
infant neurobehavioral profiles over time and has been shown to predict medical and
behavioral outcomes through age four.[65] A standardized tool such as the NNNS provides a
systematic and comprehensive assessment of newborn neurobehavior that may help tease
apart a possible withdrawal syndrome versus signs analogous to side effects with repeated
assessment throughout and beyond the first month post-birth. The effects sizes in this study
were small to moderate; the clinical significance of these findings to later development is
unknown.

Demographic differences are likely to occur in a study of depression and medication use and
this sample was also characterized by such differences. However, importantly, these
variables were examined and did not contribute to the NNNS neurobehavioral outcomes.
This study did not obtain objective confirmation of prenatal medication levels and no
objective confirmation was obtained regarding lack of illicit drug use. Medication use was
obtained prospectively from the second trimester of pregnancy in a detailed, time line
format.

Implications of the findings
Our findings provide evidence that both maternal MDD and SRI treatment during pregnancy
result in risks for infants in the first month of life, with neurobehavioral profiles that vary
depending upon the type of exposure. While MDD+SRI effects on the variables of CNS-
stress and quality of movement appear to be small to moderate, the effect of MDD on
attention scores appears to be moderate, with those infants comparable to only 25% of other
samples tested at similar ages. Infants in the MDD+SRI group were similar to CON infants,
suggesting that SRI treatment of MDD may contribute to more optimal infant attention in
the first month of life. Further study will be needed to replicate these findings and explore
other factors that might influence these outcomes. Our data also suggest that MDD+SRI
exposure risks are not different based on depression severity or on timing or length of SRI
exposure, although the study may have lacked sufficient power to adequately address these
relationships. The long term significance of these findings is yet to be examined.

Long term outcomes from SRI exposure are difficult to determine due to the potential
cumulative and additive effects of MDD and SRI exposure. Indeed, a confound exists in that
prenatal depression, stress, and anxiety have all been associated with preterm birth and
lower birth weight as well as acute and long term neurobehavioral sequelae. Findings from
the few available long term studies were limited to less optimal motor development before 2
years of age. [74; 75; 77] Data from the current study also suggest less optimal motor quality
in SRI-exposed infants that may not be limited to the first few weeks of life. It is important
to note that these differences were reported to be within normal limits and were no longer
significant after 19 months of age.
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While long term effects of SRI exposure are just beginning to be explored, many studies
have investigated effects of maternal MDD on child development. The long-term effects of
prenatal MDD are highly confounded by postpartum and concurrent depression, however,
when controlling for these factors, prenatal depression remains related to later
developmental delays[78] and depression in adolescence.[79] Conversely, a subsequent lack
of maternal MDD in the postpartum or childhood years is associated with fewer problems in
adolescence,[80; 81] and at least one study provided evidence that psychotropic treatment of
MDD during pregnancy compared to no medication treatment was associated with more
attenuated cortisol increases in infants following mild stress.[82] The current study is the first
step toward a better understanding of MDD treatment effects on infant and child outcomes.
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Figure 1.
Attention scores. Although the plots show varying relationships by group, the interactions
were not significant. In addition to the exposure group main effect, the main effect of age
was significant; overall attention scores increased with age at assessment.
Figures 1–6 represent the scatterplots of estimated marginal means of significant NNNS
summary variables plotted against the log-transformed age at infant assessment for each
medication exposure group. A Loess curve was fit to the data to examine possible nonlinear
relationships.
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Figure 2.
Quality of Movement scores. Although there were significant group differences, there were
no significant relationships with infant age at assessment.
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Figure 3.
Number of CNS Stress Signs. Infants in the MDD+SRI group had fewer CNS stress signs
with increasing age at assessment compared to the CON group.
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Figure 4.
Arousal scores. Infants in the MDD group had lower arousal scores with increasing age at
assessment compared to the CON group.
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Figure 5.
Number of Handling maneuvers required to maintain a quiet alert state in the infant. Infants
in the MDD group required less handling with increasing age at assessment compared to the
CON group.
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Figure 6.
Lethargy scores; Overall, infants had lower lethargy scores with increasing age at
assessment. However, there was marginal but non-significant MDD × AGE interaction,
suggesting higher lethargy scores with increasing age at assessment compared to the CON
group.
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