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To identify homogenous depressive symptom trajectories over the postpartum
period and the demographic and perinatal factors linked to different trajectories.

OBJECTIVES:

abstract

METHODS: Mothers

(N = 4866) were recruited for Upstate KIDS, a population-based birth cohort
study, and provided assessments of depressive symptoms at 4, 12, 24, and 36 months
postpartum. Maternal demographic and perinatal conditions were obtained from vital records
and/or maternal report.

RESULTS: Four

depression trajectories were identiﬁed: low-stable (74.7%), characterized by low
symptoms at all waves; low-increasing (8.2%), characterized by initially low but increasing
symptoms; medium-decreasing (12.6%), characterized by initially moderate but remitting
symptoms; and high-persistent (4.5%), characterized by high symptoms at all waves.
Compared with the high-persistent group, older mothers (maximum odds ratio [OR] of the 3
comparisons: 1.10; 95% conﬁdence interval [CI]: 1.05 to 1.15) or those with college education
(maximum OR: 2.52; 95% CI: 1.36 to 4.68) were more likely to be in all other symptom
groups, and mothers who had a history of mood disorder (minimum OR: 0.07; 95% CI: 0.04 to
0.10) or gestational diabetes mellitus diagnosis (minimum OR: 0.23; 95% CI: 0.08 to 0.68)
were less likely to be in other symptom groups. Infertility treatment, multiple births,
prepregnancy BMI, gestational hypertension, and infant sex were not differentially associated
with depressive symptom trajectories.
CONCLUSIONS: One-quarter of

mothers in a population-based birth cohort had elevated depressive
symptoms in 3 years postpartum. Screening for maternal depression beyond the postpartum
period may be warranted, particularly after mood and diabetic disorders.
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WHAT’S KNOWN ON THIS SUBJECT: Many women
experience elevated depressive symptoms in the
postpartum period, and the American Academy of
Pediatrics recommends that pediatricians screen for
maternal depression at well-child visits up to 6 months
postpartum.
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WHAT THIS STUDY ADDS: Two groups containing
.12% of women had elevated depressive symptoms
past 6 months postpartum. Demographic and
perinatal factors like low maternal age and education,
history of mood disorders, and gestational diabetes
place women at greater risk for persistent depressive
symptoms.
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Recently, the American Academy of
Pediatrics (AAP) recommended that
primary care pediatricians screen for
maternal depression at children’s 1-,
2-, 4-, and 6-month well visits.1 Once
only a concern for mental health
providers and obstetricians, maternal
depressive symptoms are now ﬁrmly
in the purview of pediatricians.
Maternal depression increases
children’s risk of cognitive, emotional,
and behavioral problems,2–4 and
treatment improves not only
maternal symptoms but also child
outcomes.5 Although the Diagnostic
and Statistical Manual of Mental
Disorders, Fifth Edition, attaches the
diagnostic speciﬁer “with peripartum
onset” to depressive episodes that
emerge during the 4 weeks after
delivery,6 this time window is likely
too restrictive because trajectories of
depressive symptoms vary widely.7
The estimated prevalence of major
depressive episodes among mothers
in the postpartum period is 12.4%,8
but up to one-quarter of postpartum
mothers have high levels of
depressive symptoms.9 Consequently,
identifying homogenous depressive
symptom trajectories over the
postpartum period as well as risk
factors for different trajectories could
help providers recognize the mothers
at the highest risk for persistent
symptoms.
In previous studies, researchers have
found 3 to 6 distinct trajectories of
depression10–18; common across
studies is a low-stable group of
mothers without signiﬁcant
depressive symptoms and high-stable
group of mothers with chronic
depressive symptoms. For example,
Campbell et al10 identiﬁed 6
trajectories of depressive symptoms
from 1 month to 7 years postpartum
in 1261 mothers, and Matijasevich
et al12 studied 3332 Brazilian women,
ﬁnding 5 trajectories from 3 months
to 6 years postnatally. Given the
heterogenous samples, time periods
studied (antenatal and postnatal
ranging from 1 to 7 years after birth),

and spacing between time points
(a few months to several years),
additional large-scale longitudinal
cohort studies are needed.18
Differentiating between the most
common typologies of postpartum
depressive symptoms has relevance
for both clinical care and
understanding the etiology of
maternal depression.
There are many potential
demographic and perinatal conditions
that may increase the risk of more
severe trajectories of postpartum
depressive symptoms. Campbell
et al10 found that mothers in the lowstable group were more likely to be
older, married, have higher education,
and have a higher income-to-needs
ratio than other groups. In the study
by Denckla et al,11 the low-stable
group also had higher maternal and
paternal education compared with
their chronically depressed group.
Demographic characteristics are
important in helping providers
recognize mothers at risk for
depression, but factors surrounding
the pregnancy itself may also be
important. For example, Matijasevich
et al12 found that mothers with the
lowest depressive symptoms were
more likely to have planned
pregnancies, mothers with increasing
depression postnatally were more
likely to have preterm infants, and
mothers with high chronic depression
were more likely to be multiparous
than other groups.
In this study, we advance the
literature by following a large cohort
of mothers for 3 years postpartum
and assessing the predictors of
trajectory membership. To evaluate
trajectories, maternal depressive
symptoms were assessed at 4, 12, 24,
and 36 months after childbirth. In
addition, demographic and perinatal
factors were assessed at 4 months
postpartum and/or abstracted from
medical records to identify mothers
at risk for different developmental
courses of depressive symptoms.

METHOD
Participants
The Upstate KIDS Study is
a population-based birth cohort study
(2008–2010) designed to evaluate
the impact of infertility treatment on
child growth and development
through the age of 3 years.19 By using
birth certiﬁcates from the 57 counties
in New York state, excluding the 5
New York City boroughs, infants were
oversampled on infertility treatment,
with all twins and higher-order
multiples eligible to participate
regardless of conception mode. The
study cohort comprised 5034
mothers, including 1498 who had
used some form of infertility
treatment and 1129 mothers of
multiple births (45 of whom birthed
triplets or higher-order multiples).
Most mothers (n = 4866; 97%)
provided at least 1 assessment of
depressive symptoms. Human
subjects research approval was
obtained from all participating
institutions (New York State
Department of Health Institutional
Review Board 07-097; University at
Albany 08-179), and informed
consent was obtained before data
collection.

Depressive Symptoms
Depressive symptoms were assessed
by using the abridged 5-item
Edinburgh Postnatal Depression Scale
(EPDS-5), when infants were 4, 12,
24, and 36 months of age. The EPDS-5
has 5 items assessing emotional
experiences over the past 7 days.
Three of the 5 items included in the
EPDS-5 are similar in content to the 5
excluded items from the 10-item
Edinburgh Postnatal Depression Scale
(EPDS).20 For example, the excluded
item “I have felt scared or panicky for
no very good reason” is nearly
identical to included item “I have
been anxious or worried for no good
reason.” Unlike the 10-item version of
the EPDS, the 5-item version does not
include a question about suicidality,
but this item has not been shown to
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correlate strongly with the 10-item
EPDS.21,22 Items in the EPDS-5 are
scored from 0 (no, never) to 3 (yes,
most of the time), and items are
summed to form a total score of
depressive symptoms (range: 0–15).
The EPDS-5 has been used to assess
depressive symptoms in pregnant
and postpartum women in various
populations23–25 and correlates
strongly with the full EPDS (Pearson’s
r = 0.96),22 and the brief 5-item
format allows for rapid assessment.
The internal consistency omega26 of
the 5 items ranged from 0.71 (95%
conﬁdence interval [CI]: 0.68 to 0.74)
at 24 months to 0.79 (95% CI: 0.77 to
0.80) at 4 months.

Demographic and Perinatal Risk
Factors
A baseline questionnaire at 4 months
was used to assess demographic and
perinatal factors, and hospital
discharge records were abstracted to
supplement maternal reports of
perinatal conditions. Mothers
reported their previous history of
mood disorders (by endorsement of
“has a doctor ever diagnosed you with
a mood disorder”), education, marital
status, race and ethnicity, and history
of infertility treatment. When
maternal reports were incomplete,
responses were supplemented with
vital records. Mothers’ ages,
prepregnancy BMI, parity, plurality,
gestational age in weeks, gestational
diabetes mellitus (GDM), gestational
hypertension, and infant sex were
primarily obtained from vital records
and supplemented with maternal
reports when necessary. For mothers
of multiples, one infant was randomly
selected to serve as the index child
for infant sex. Education was
dichotomized as less than college
versus college degree or higher.
Marital status was coded as married,
civil union, or domestic partnership
versus not. Race and/or ethnicity
were coded as white and nonHispanic versus other. Infertility
treatment was coded as none versus
any treatment, including ovulation

induction, intrauterine insemination,
and/or in vitro fertilization. Plurality
was coded as singleton versus
multiple.

Statistical Analysis
First, a linear latent growth model
was ﬁt in Mplus, version 8.2,27 to
determine if there was signiﬁcant
variance around the intercept and
slope, which would suggest the
presence of multiple groups with
empirically distinct trajectories of
depressive symptoms (see
Supplemental Information). Next, the
number of distinct trajectories of
depressive symptoms was explored
by using Asparouhov and Muthén’s28
3-step method for latent class and
growth mixture modeling. The 3-step
method is used to (1) estimate latent
classes with no predictors (which is
identical to the unconditional model
with no predictors in a traditional
growth mixture model), (2) assign
each participant to their most likely
latent class group by using the
posterior distribution obtained
during the ﬁrst step, and (3) regress
class membership onto predictor
variables by using multinomial
logistic regression, taking into
account the probabilistic nature of
assigning class membership in the
second step. On the basis of the
overall favorable ﬁt statistics of both
the 3-step and conditional models
and the stability of the class solution
(similar class trajectories in the 3step and conditional models; see
Supplemental Information), the 4class solution was determined to best
ﬁt the data. For all models, fullinformation maximum likelihood
estimation (FIML)29 was used to
incorporate all observed data on the
depressive symptom scores. FIML has
been shown to work as well as
multiple imputation in handling
missing data.30

RESULTS
As is common in longitudinal studies,
there was dropout over time,31 with

30% of the 4866 mothers completing
all 4 waves and 71% completing $2
waves (see Supplemental
Information). There were few missing
data points (0.35%) on the predictors
because they were all collected at
baseline, and these data were missing
completely at random (Little’s
missing completely at random = 0.56,
P = .756). Consequently, only cases
with complete data on the predictors
(n = 4693) were included in the
multinomial logistic
regression model.
Table 1 presents demographic and
perinatal characteristics of the
sample as well as the mean levels of
depressive symptoms at 4, 12, 24, and
36 months after birth. Overall,
mothers displayed relatively low
levels of depressive symptoms, but
the range was large. To illustrate, by
using a cutoff score of $7 for the
EPDS-5,22 11% of women were
considered to have moderate
depressive symptoms at 4 months,
8% at 12 months, 6% at 24 months,
and 7% at 36 months, and 21% of
women had moderate depressive
symptoms at $1 time points.
We identiﬁed 4 longitudinal
trajectories (Fig 1). The largest group
was termed “low-stable” (n = 3637;
74.7%). These mothers began with
low levels of symptoms (b-intercept =
1.55 EDPS points; 95% CI: 1.45 to
1.65) and remained low through all
waves (b-slope = 20.01 points per 4
months; 95% CI: 20.01 to 0.03). The
“low-increasing” group (n = 398;
8.2%) began with some depressive
symptoms at 4 months (b-intercept =
3.73; 95% CI: 2.85 to 4.62) that
increased across waves (b-slope =
0.38; 95% CI: 0.15 to 0.61). The
“medium-decreasing” group (n = 613;
12.6%) began with higher depressive
symptoms (b-intercept = 6.22; 95%
CI: 5.51 to 6.94) and abated in
symptoms over time (b-slope =
20.44; 95% CI: 20.62 to 20.26).
Finally, the “high-persistent” group
(n = 218; 4.5%) had the highest levels
of depressive symptoms at 4 months
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TABLE 1 Demographic and Perinatal Characteristics of the Sample and Average Depressive
Symptoms Across Waves

Demographic
Maternal age, y
College educated
Married or civil union
Non-Hispanic white race and/or ethnicity
Perinatal
History of a mood disorder
Infertility treatment
Nulliparous
Prepregnancy BMI
GDM
Gestational hypertension
Smoking during pregnancy
Plurality
Gestational age, wk
Infant sex, female
Depressive symptoms
4 mo
12 mo
24 mo
36 mo

(b-intercept = 9.83; 95% CI: 9.17 to
10.49), and, although symptoms
decreased across waves (b-slope =
20.30; 95% CI: 20.44 to 20.17),
they remained higher than other
groups through 36 months.
Next, predictors of group
membership were identiﬁed for the
different courses of depressive
symptomatology. Compared with the
low-stable group (Table 2), mothers
with a history of mood disorder
diagnosis were .3 times as likely to
belong to the medium-decreasing

n

Mean (SD) or %

Range

4866
4866
4735
4866

30.48 (6.05)
51
77
81

14–53
0–1
0–1
0–1

4804
4866
4830
4859
4866
4866
4865
4866
4866
4866

16
30
46
27.13 (6.85)
10
11
14
22
38.01 (2.53)
48

0–1
0–1
0–1
13.87–70.71
0–1
0–1
0–1
0–1
22–42
0–1

4694
2962
2366
2131

2.73
2.42
2.26
2.37

(2.82)
(2.53)
(2.37)
(2.42)

0–15
0–15
0–15
0–14

group (odds ratio [OR]: 3.67), 4 times
as likely to belong to the lowincreasing group (OR: 4.12), and
15 times as likely to belong to the
high-persistent group (OR: 15.38).
The high-persistent group was also
markedly different from the lowstable group in other ways, tending to
have been younger, less than college
educated, unmarried, multiracial or
a person of color, multiparous,
diagnosed with GDM, and delivered
earlier. Lastly, nulliparous mothers
and mothers who smoked during
pregnancy were more likely to be in

the medium-decreasing than lowstable group.
To identify the risk factors associated
with unremitting depressive
symptoms, comparisons were made
with the high-persistent group set as
the reference (Table 3). The highpersistent group separated from the
others in sociodemographics (ie, age
and education) and by medical
history (ie, mood disorders and
GDM). Older mothers (ORs:
1.08–1.10) and mothers with
a college education (ORs: 2.29–2.52)
were more likely, and mothers with
a mood disorder (ORs: 0.07–0.27)
or GDM diagnosis (ORs: 0.23–0.44)
were less likely to be classiﬁed in any
other depressive symptom group
than the high-persistent group. In
addition, compared with the
high-persistent group, mothers who
smoked during pregnancy were
more likely to be in the mediumdecreasing group, and mothers
who were nulliparous were more
likely to be in the low-increasing
group. A follow-up analysis was
computed by using contrasts for
mothers with no previous live births
versus 1, 2, and $3 live births in
place of nulliparity. The results were
similar, indicating that having any
number of previous live births
increased the risk of being in the
high-persistent symptom group
compared with the low-stable group
(data not shown).

DISCUSSION

FIGURE 1
Estimated means of the 4-class solution of the latent class growth mixture model.

We identiﬁed empirically distinct
trajectories of postpartum depressive
symptoms in a population-based
sample of mothers. Like other studies,
we found a large low-stable group
and a small persistently depressed
group.10–16 In addition, we found 2
other groups of mothers with initially
low-level but increasing symptoms
and initially medium-level but
decreasing symptoms. Approximately
one-quarter of women were assigned
to groups with elevated symptoms at
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TABLE 2 Demographic and Perinatal Predictors of Class Membership (n = 4693) Compared with Low-Stable Group
Medium-Decreasing
OR
Demographic
Maternal age, y
College educated
Married or civil union
Non-Hispanic white race and/or ethnicity
Perinatal
History of a mood disorder
Infertility treatment
Nulliparity
Prepregnancy BMI
GDM
Gestational hypertension
Smoking during pregnancy
Plurality
Gestational age, wk
Infant sex, female

High-Persistenta

Low-Increasing

95% CI

OR

95% CI

OR

95% CI

0.99
0.91
0.80
0.76

0.96
0.66
0.56
0.52

to
to
to
to

1.02
1.25
1.13
1.10

0.99
0.99
0.86
0.78

0.95
0.60
0.49
0.44

to
to
to
to

1.04
1.65
1.50
1.37

0.91***
0.40**
0.46**
0.42***

0.87
0.21
0.29
0.27

to
to
to
to

0.96
0.74
0.72
0.67

3.67***
0.99
0.68**
1.02
1.01
1.13
2.48***
0.89
0.98
1.26

2.66
0.70
0.52
1.00
0.65
0.75
1.78
0.60
0.92
0.97

to
to
to
to
to
to
to
to
to
to

5.06
1.39
0.90
1.04
1.56
1.72
3.46
1.32
1.05
1.65

4.12***
1.34
0.83
1.00
0.53
1.16
0.94
0.91
0.96
0.75

2.57
0.82
0.53
0.97
0.19
0.62
0.48
0.49
0.87
0.49

to
to
to
to
to
to
to
to
to
to

6.60
2.19
1.29
1.03
1.45
2.17
1.86
1.72
1.06
1.16

15.38***
1.30
0.44***
1.01
2.31**
1.07
1.30
1.19
0.90**
0.97

10.11
0.70
0.29
0.98
1.36
0.56
0.80
0.72
0.84
0.66

to
to
to
to
to
to
to
to
to
to

23.39
2.42
0.68
1.03
3.90
2.04
2.11
1.95
0.97
1.42

a

The high-persistent versus low-stable contrasts in Tables 2 and 3 are the same except that the ORs are presented in opposite directions.
** P , .01.
*** P , .001.

some point in the 3 years after birth.
These ﬁndings may, if replicated, have
signiﬁcant implications for identifying
mothers at risk for persistent
symptomatology. For example, a small
group of mothers with elevated
symptoms at 4 months may be at risk
for sustained, clinically signiﬁcant
symptoms that endure up to 3 years,
but another larger group of mothers
may screen relatively high at 4
months, and then remit over time.
Likewise, a mother who initially
appears to have low-level depressive
symptoms at 4 months may remain at
low risk or have increasing symptoms
over 3 years. Elevated symptoms can
last for years after birth, and at least
2 assessments separated by at least
several months are needed to
determine the trajectory of an
individual mother’s symptoms.
In this study, we also explored
demographic and perinatal predictors
of latent class trajectory membership.
Understanding the factors that may
identify women at risk for highpersistent depressive symptoms is
important because women with
depression experience comorbid
medical problems32,33 and struggle
more with parenting and bonding
with their children.34,35 In this study,
2 factors distinguished mothers in the

low-stable group versus groups with
higher depressive symptoms initially
or over time. Consistent with other
studies, mothers with no history of
mood disorder diagnosis were
between 3 and 15 times more likely
to be in the low-stable group than
other groups.13,36–38 Mothers who
were having their ﬁrst infant were
also more likely to be in the lowstable group than the mediumdecreasing and high-persistent
groups. In 2 previous studies,
researchers found that women with
more previous live births were more
likely to have high chronic levels of
depressive symptoms than
continuously low symptoms of
depression,12,14 but, in other studies,
researchers have found no relations
between parity and depressive
symptoms39 or, conversely, found that
nulliparity increased the risk of
depression.40 In these studies,
researchers deﬁned parity differently
(.2 previous pregnancies versus any
previous live birth) and, in each study,
adjusted for different factors (eg, only
one adjusted for partner support and
stressful life events39), which may
explain the different ﬁndings.
One novel ﬁnding in this study was
the particular risk associated with
GDM on membership in the high-

persistent symptom group. Women
with GDM were more than twice as
likely to be classiﬁed in the highpersistent group than all other
trajectory groups. Previous studies
also revealed that women who
experience GDM may be at increased
risk for postpartum depression,41,42
even after prepregnancy weight is
controlled for analytically,43,44 but
this is the ﬁrst study to link GDM to
persistent depressive symptoms up to
3 years postpartum. Some commoncause environmental factors for
depression and diabetes include low
socioeconomic status, poor sleep and
diet, and inactivity, pointing to stress
as a potential mechanism of this
association.45
Infertility treatment, multiple births,
prepregnancy BMI, gestational
hypertension, and infant sex were not
associated with depressive symptom
trajectories. The existing literature on
these factors is mixed. In most
studies, researchers ﬁnd no
association between infertility
treatment and postpartum
depression,39,46–49 although infertility
before pregnancy is associated with
depression.50 Postpartum mothers
conceiving with infertility treatment
tend to be older and better-educated,
which may correspond to better
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TABLE 3 Demographic and Perinatal Predictors of Class Membership (n = 4693) Compared With High-Persistent Group
Low-stablea
OR
Demographic
Maternal age, y
College educated
Married or civil union
Non-Hispanic white race and/or ethnicity
Perinatal
History of mood disorder
Infertility treatment
Nulliparity
Prepregnancy BMI
GDM
Gestational hypertension
Smoking during pregnancy
Plurality
Gestational age, wk
Infant sex, female

Medium-decreasing

95% CI

OR

Low-increasing

OR

95% CI

OR

1.10***
2.52**
2.19***
2.35***

1.05
1.36
1.39
1.49

to
to
to
to

1.15
4.68
3.44
3.71

1.08**
2.29*
1.74
1.78

1.03
1.11
0.99
0.98

to
to
to
to

1.15
4.72
3.08
3.24

1.09**
2.51*
1.87
1.83

1.03
1.16
0.96
0.94

to
to
to
to

1.16
5.39
3.66
3.57

0.07***
0.77
2.25***
1.00
0.43**
0.93
0.77
0.84
1.11**
1.03

0.04
0.41
1.47
0.97
0.26
0.49
0.47
0.51
1.03
0.71

to
to
to
to
to
to
to
to
to
to

0.10
1.43
3.44
1.02
0.73
1.78
1.25
1.39
1.19
1.51

0.24***
0.76
1.54
1.01
0.44*
1.06
1.91*
0.75
1.09
1.31

0.14
0.37
0.92
0.98
0.22
0.47
1.07
0.40
0.99
0.82

to
to
to
to
to
to
to
to
to
to

0.40
1.58
2.56
1.04
0.85
2.36
3.43
1.41
1.19
2.09

0.27***
1.03
1.86*
0.99
0.23**
1.09
0.73
0.77
1.07
0.78

0.15
0.49
1.04
0.95
0.08
0.48
0.34
0.36
0.95
0.45

to
to
to
to
to
to
to
to
to
to

0.48
2.17
3.32
1.03
0.68
2.45
1.57
1.66
1.20
1.33

a

The low-stable versus high-persistent contrasts in Tables 2 and 3 are the same except that the ORs are presented in opposite directions.
* P , .05.
** P , .01.
*** P , .001.

support and lower the likelihood of
postpartum depression. However,
multiple births occur more often in
mothers who used infertility
treatment than those conceiving
naturally, and that may increase the
likelihood of depression.51 In
a systematic review of 7 studies,
researchers concluded that multiple
births is a risk factor for postpartum
depressive symptoms,51 but 6 of the 7
studies included ,200 women with
multiple births, and, in 3 of the 7,
researchers found no association
between multiple births and
depression. The null ﬁndings for
infertility treatment and multiple
births in this study are important
given the large samples and
controls for other relevant perinatal
factors.
No characteristics predicted
membership in the low-increasing
group relative to the low-stable group
apart from history of a mood disorder.
Risk factors that occur or worsen
after birth may be more important for
predicting increasing symptoms. For
example, it is possible that women
who have infants with health
complications or developmental
delays or women who experience

marital strain or other stressors after
childbirth are at a greater risk for
increasing depressive symptoms. In 2
other studies, researchers that
identiﬁed groups of women with
increasing depressive symptoms over
time found only self-rated poor
maternal health52 and preterm
birth12 to predict membership in
these groups. Future studies should
include more postnatal child and
family factors to explore how these
conditions predict depression
trajectories.
This study’s strengths include the
large sample, long-term follow-up,
and recruitment of women of varied
sociodemographic backgrounds with
and without infertility treatment and
multiple births. The limitations of this
study should be acknowledged. First,
this study was not designed to
diagnose postpartum depression.
Hence, the measure of depressive
symptoms was not a clinical measure
and was brief (5 questions). It is
possible that longer or more clinical
measures of depression might
produce different trajectory groups
and predictors of those groups. Still,
this brief measure discriminated 4
trajectories of symptoms, and

pediatricians are likely to use brief
screeners in clinical care.53 Second,
the sample was predominantly nonHispanic white, and, to have adequate
variance, all other racial and ethnic
groups were combined in the
analysis. Third, in this study, we did
not collect data before 4 months
postpartum and, therefore, may have
missed some important information
about early postpartum symptoms.
Fourth, we cannot rule out that
choosing to participate in a study may
itself have selected for women with
fewer depressive symptoms, but the
prevalence of at least moderate
depressive symptoms at 4 months
postpartum in this sample (EPDS-5
$7; 11%) was similar to the
population prevalence of a major
depressive episode in the postpartum
period (12%).8,54 Finally, we do not
know which women received
treatment of depressive symptoms,
which may have altered their
trajectories.

CONCLUSIONS
Pediatric primary care clinicians
should be aware of the different
trajectories of postpartum depressive
symptoms and the possibility that
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elevated symptoms can persist for at
least 3 years postpartum. This study
reveals that assessing depression
only once or too early in the
postpartum period (ie, at 6 months or
earlier, as recommended by the AAP1)
may make it difﬁcult to discern the
future course. Evidence suggests that
a large percentage of mothers with
depression do not seek
treatment.55,56 Many women hope
that symptoms will abate over time
without treatment.57 Assessing
mothers multiple times early and late
in the postpartum period and
extending the postpartum period to
at least 2 years after birth would
provide a clearer picture of
mothers whose symptoms are
persisting or increasing, and mothers
who had not already sought
treatment could be connected with
resources.
Pediatricians should also pay
particular attention to women who
exhibit risk factors for depression.
Women with a history of mood

disorder are at increased risk for
initially high and persistent
depressive symptoms, medium-level
symptoms that abate, and increasing
symptoms up to 3 years after the
birth of their child, relative to women
who have low-stable symptoms.
Young mothers and those without
college education as well as women
who had GDM may also be at
particular risk for high-persistent
depressive symptoms, compared with
all other trajectories. It is important
to note that pediatricians may not
have easy access to the mother’s
perinatal history because this
information is generally stored in the
mother’s and not the child’s medical
record. Consequently, pediatricians
may have to ask the mother more
questions to assess these factors. In
a national survey of pediatricians’
perceived responsibilities for
identifying and treating maternal
depression (conducted before the
release of the AAP screening
recommendations), .70% of

pediatricians stated that there was
insufﬁcient time to obtain the
mother’s history and provide
counseling and education about
maternal depression.58 Routine wellchild visits may need to be extended
for pediatricians to have the time to
assess the mother’s mental health and
risk factors, in addition to the child’s
health and development. Mothers’
mental health is critical to children’s
well-being and development.

ABBREVIATIONS
AAP: American Academy of
Pediatrics
CI: conﬁdence interval
EPDS: Edinburgh Postnatal
Depression Scale
EPDS-5: 5-item Edinburgh Postnatal Depression Scale
FIML: full-information maximum
likelihood estimation
GDM: gestational diabetes mellitus
OR: odds ratio

Address correspondence to Diane L. Putnick, PhD, Epidemiology Branch, Division of Intramural Population Health Research, Eunice Kennedy Shriver National
Institute of Child Health and Human Development, National Institutes of Health, 6710B Rockledge Drive, Room 3159B, Bethesda, MD 20817. E-mail: putnickd@
mail.nih.gov
PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
Copyright © 2020 by the American Academy of Pediatrics
FINANCIAL DISCLOSURE: The authors have indicated they have no ﬁnancial relationships relevant to this article to disclose.
FUNDING: Supported by the Intramural Research Program of the Eunice Kennedy Shriver National Institute of Child Health and Human Development (contracts
HHSN275201200005C and HHSN267200700019C). The sponsor played no role in the study design, data collection, data analysis or interpretation, writing of the
article, or decision to submit the article for publication. All data are available after request to the corresponding author. Funded by the National Institutes of Health
(NIH).
POTENTIAL CONFLICT OF INTEREST: The authors have indicated they have no potential conﬂicts of interest to disclose.

REFERENCES
a meta-analysis. Arch Psychiatr Nurs.
1998;12(1):12–20

1. Earls MF, Yogman MW, Mattson G,
Rafferty J; Committee on
Psychosocial Aspects of Child and
Family Health. Incorporating
recognition and management of
perinatal depression into pediatric
practice. Pediatrics. 2019;143(1):
e20183259

3. Goodman SH, Rouse MH, Connell AM,
Broth MR, Hall CM, Heyward D. Maternal
depression and child psychopathology:
a meta-analytic review. Clin Child Fam
Psychol Rev. 2011;14(1):1–27

2. Beck CT. The effects of postpartum
depression on child development:

4. Avalos LA, Flanagan T, Li D-K. Preventing
perinatal depression to improve

maternal and child health-a health care
imperative. JAMA Pediatr. 2019;173(4):
313–314
5. Cuijpers P, Weitz E, Karyotaki E, Garber
J, Andersson G. The effects of
psychological treatment of maternal
depression on children and parental
functioning: a meta-analysis. Eur Child
Adolesc Psychiatry. 2015;24(2):
237–245

Downloaded from www.aappublications.org/news at National Institutes of Health Library on October 27, 2020
PEDIATRICS Volume 146, number 5, November 2020

7

6. American Psychiatric Association.
Diagnostic and Statistical Manual of
Mental Disorders, 5th ed. Washington,
DC: American Psychiatric Publishing;
2013
7. Sharma V, Mazmanian D. The DSM-5
peripartum speciﬁer: prospects and
pitfalls. Arch Women Ment Health. 2014;
17(2):171–173
8. Le Strat Y, Dubertret C, Le Foll B.
Prevalence and correlates of major
depressive episode in pregnant and
postpartum women in the United
States. J Affect Disord. 2011;135(1–3):
128–138
9. Chaudron LH, Szilagyi PG, Kitzman HJ,
Wadkins HIM, Conwell Y. Detection of
postpartum depressive symptoms by
screening at well-child visits.
Pediatrics. 2004;113(3, pt 1):551–558
10. Campbell SB, Matestic P, von
Stauffenberg C, Mohan R, Kirchner T.
Trajectories of maternal depressive
symptoms, maternal sensitivity, and
children’s functioning at school entry.
Dev Psychol. 2007;43(5):1202–1215

depression trajectories and children’s
behavior at age 5 years. J Pediatr. 2015;
166(6):1440–1448.e1
16. Christensen AL, Stuart EA, Perry DF, Le
H-N. Unintended pregnancy and
perinatal depression trajectories in
low-income, high-risk Hispanic
immigrants. Prev Sci. 2011;12(3):
289–299
17. Cents RAM, Diamantopoulou S, Hudziak
JJ, et al. Trajectories of maternal
depressive symptoms predict child
problem behaviour: the Generation R
study. Psychol Med. 2013;43(1):13–25
18. Baron E, Bass J, Murray SM, Schneider
M, Lund C. A systematic review of
growth curve mixture modelling
literature investigating trajectories of
perinatal depressive symptoms and
associated risk factors. J Affect Disord.
2017;223:194–208
19. Buck Louis GM, Hediger ML, Bell EM,
et al. Methodology for establishing
a population-based birth cohort
focusing on couple fertility and
children’s development, the Upstate
KIDS Study. Paediatr Perinat Epidemiol.
2014;28(3):191–202

11. Denckla CA, Mancini AD, Consedine NS,
et al. Distinguishing postpartum and
antepartum depressive trajectories in
a large population-based cohort: the
impact of exposure to adversity and
offspring gender. Psychol Med. 2018;
48(7):1139–1147

20. Cox JL, Holden JM, Sagovsky R.
Detection of postnatal depression.
Development of the 10-item Edinburgh
Postnatal Depression Scale. Br
J Psychiatry. 1987;150(6):782–786

12. Matijasevich A, Murray J, Cooper PJ,
et al. Trajectories of maternal
depression and offspring
psychopathology at 6 years: 2004
Pelotas cohort study. J Affect Disord.
2015;174:424–431

21. Wisner KL, Sit DKY, McShea MC, et al.
Onset timing, thoughts of self-harm,
and diagnoses in postpartum women
with screen-positive depression
ﬁndings. JAMA Psychiatry. 2013;70(5):
490–498

13. McCall-Hosenfeld JS, Phiri K, Schaefer E,
Zhu J, Kjerulff K. Trajectories of
depressive symptoms throughout the
peri- and postpartum period: results
from the ﬁrst baby study. J Womens
Health (Larchmt). 2016;25(11):
1112–1121

22. Eberhard-Gran M, Eskild A, Samuelsen
SO, Tambs K. A short matrix-version of
the Edinburgh Depression Scale. Acta
Psychiatr Scand. 2007;116(3):195–200

14. Mora PA, Bennett IM, Elo IT, Mathew L,
Coyne JC, Culhane JF. Distinct
trajectories of perinatal depressive
symptomatology: evidence from growth
mixture modeling. Am J Epidemiol.
2009;169(1):24–32
15. van der Waerden J, Galéra C, Larroque
B, Saurel-Cubizolles M-J, Sutter-Dallay
A-L, Melchior M; EDEN Mother–Child
Cohort Study Group. Maternal

23. Palladino E, Varin M, Lary T, Baker MM.
Thoughts of self-harm and associated
risk factors among postpartum women
in Canada. J Affect Disord. 2020;270:
69–74
24. Ryding EL, Lukasse M, Van Parys A-S,
et al.; Bidens Group. Fear of childbirth
and risk of cesarean delivery: a cohort
study in six European countries. Birth.
2015;42(1):48–55
25. Henriksen L, Flaathen EM, Angelshaug J,
et al. The Safe Pregnancy study promoting safety behaviours in

antenatal care among Norwegian,
Pakistani and Somali pregnant women:
a study protocol for a randomized
controlled trial. BMC Public Health.
2019;19(1):724
26. Dunn TJ, Baguley T, Brunsden V. From
alpha to omega: a practical solution to
the pervasive problem of internal
consistency estimation. Br J Psychol.
2014;105(3):399–412
27. Muthén LK, Muthén BO. Mplus User’s
Guide, 8th ed. Los Angeles, CA: Muthén
& Muthén; 1998
28. Asparouhov T, Muthén B. Auxiliary
variables in mixture modeling: threestep approaches using Mplus. Struct
Equ Modeling. 2014;21(3):329–341
29. Arbuckle JL. Full Information Estimation
in the Presence of Incomplete Data. In:
Marcoulides GA, Schumacker RE, eds.
Advanced Structural Equation
Modeling: Issues and Techniques.
Mahwah, NJ: Lawrence Erlbaum
Associates; 1996:243–278
30. Collins LM, Schafer JL, Kam C-M. A
comparison of inclusive and restrictive
strategies in modern missing data
procedures. Psychol Methods. 2001;
6(4):330–351
31. de Leeuw ED, Lugtig P. Dropouts in
Longitudinal Surveys. In: Wiley StatsRef:
Statistics Reference Online. Hoboken,
NJ: John Wiley & Sons, Ltd; 2015:1–6
32. Wright L, Simpson W, Van Lieshout RJ,
Steiner M. Depression and
cardiovascular disease in women: is
there a common immunological basis?
A theoretical synthesis. Ther Adv
Cardiovasc Dis. 2014;8(2):56–69
33. Farr SL, Hayes DK, Bitsko RH, Bansil P,
Dietz PM. Depression, diabetes, and
chronic disease risk factors among US
women of reproductive age. Prev
Chronic Dis. 2011;8(6):A119
34. Forman DR, O’Hara MW, Stuart S,
Gorman LL, Larsen KE, Coy KC. Effective
treatment for postpartum depression
is not sufﬁcient to improve the
developing mother-child relationship.
Dev Psychopathol. 2007;19(2):585–602
35. Field T. Postpartum depression effects
on early interactions, parenting, and
safety practices: a review. Infant Behav
Dev. 2010;33(1):1–6

Downloaded from www.aappublications.org/news at National Institutes of Health Library on October 27, 2020
8

PUTNICK et al

36. Biaggi A, Conroy S, Pawlby S, Pariante
CM. Identifying the women at risk of
antenatal anxiety and depression:
a systematic review. J Affect Disord.
2016;191:62–77
37. Lancaster CA, Gold KJ, Flynn HA, Yoo H,
Marcus SM, Davis MM. Risk factors for
depressive symptoms during
pregnancy: a systematic review.
[published correction appears in Am J
Obstet Gynecol. 2011;205(3):236]. Am
J Obstet Gynecol. 2010;202(1):5–14
38. Silverman ME, Reichenberg A, Savitz DA,
et al. The risk factors for postpartum
depression: a population-based study.
Depress Anxiety. 2017;34(2):178–187
39. Gambadauro P, Iliadis S, Bränn E,
Skalkidou A. Conception by means of
in vitro fertilization is not associated
with maternal depressive symptoms
during pregnancy or postpartum. Fertil
Steril. 2017;108(2):325–332
40. Räisänen S, Lehto SM, Nielsen HS,
Gissler M, Kramer MR, Heinonen S. Fear
of childbirth predicts postpartum
depression: a population-based
analysis of 511 422 singleton births in
Finland. BMJ Open. 2013;3(11):e004047
41. Arafa A, Dong J-Y. Gestational diabetes
and risk of postpartum depressive
symptoms: a meta-analysis of cohort
studies. J Affect Disord. 2019;253:
312–316
42. Kozhimannil KB, Pereira MA, Harlow BL.
Association between diabetes and
perinatal depression among lowincome mothers. JAMA. 2009;301(8):
842–847
43. Hinkle SN, Buck Louis GM, Rawal S, Zhu
Y, Albert PS, Zhang C. A longitudinal
study of depression and gestational
diabetes in pregnancy and the
postpartum period. Diabetologia. 2016;
59(12):2594–2602

44. Ruohomäki A, Toffol E, Upadhyaya S,
et al. The association between
gestational diabetes mellitus and
postpartum depressive
symptomatology: a prospective cohort
study. J Affect Disord. 2018;241:263–268
45. Holt RIG, de Groot M, Golden SH.
Diabetes and depression. Curr Diab
Rep. 2014;14(6):491
46. Chen S, Wang T, Zhang S, Zhao L, Chen L.
Association between infertility
treatment and perinatal depressive
symptoms: a meta-analysis of
observational studies. J Psychosom
Res. 2019;120:110–117
47. Lynch CD, Prasad MR. Association
between infertility treatment and
symptoms of postpartum depression.
Fertil Steril. 2014;102(5):1416–1421
48. McMahon CA, Boivin J, Gibson FL, et al.
Older ﬁrst-time mothers and early
postpartum depression: a prospective
cohort study of women conceiving
spontaneously or with assisted
reproductive technologies. Fertil Steril.
2011;96(5):1218–1224
49. Salih Joelsson L, Tydén T, Wanggren K,
et al. Anxiety and depression symptoms
among sub-fertile women, women
pregnant after infertility treatment, and
naturally pregnant women. Eur
Psychiatry. 2017;45:212–219
50. Cousineau TM, Domar AD. Psychological
impact of infertility. Best Pract Res Clin
Obstet Gynaecol. 2007;21(2):293–308
51. Ross LE, McQueen K, Vigod S, Dennis C-L.
Risk for postpartum depression
associated with assisted reproductive
technologies and multiple births:
a systematic review. Hum Reprod
Update. 2011;17(1):96–106
52. Lee C-T, Stroo M, Fuemmeler B,
Malhotra R, Østbye T. Trajectories of
depressive symptoms over 2 years
postpartum among overweight or

obese women. Womens Health Issues.
2014;24(5):559–566
53. Schor EL. Maternal depression
screening as an opening to address
social determinants of children’s
health. JAMA Pediatr. 2018;172(8):
717–719
54. Ko JY, Rockhill KM, Tong VT, Morrow B,
Farr SL. Trends in postpartum
depressive symptoms - 27 states, 2004,
2008, and 2012. MMWR Morb Mortal
Wkly Rep. 2017;66(6):153–158
55. Dennis C-L, Chung-Lee L. Postpartum
depression help-seeking barriers and
maternal treatment preferences:
a qualitative systematic review. Birth.
2006;33(4):323–331
56. Choi Y, Bishai D, Minkovitz CS. Multiple
births are a risk factor for postpartum
maternal depressive symptoms.
Pediatrics. 2009;123(4):1147–1154
57. Letourneau N, Duffett-Leger L, Stewart
M, et al. Canadian mothers’ perceived
support needs during postpartum
depression. J Obstet Gynecol Neonatal
Nurs. 2007;36(5):441–449
58. Olson AL, Kemper KJ, Kelleher KJ,
Hammond CS, Zuckerman BS, Dietrich
AJ. Primary care pediatricians’ roles
and perceived responsibilities in the
identiﬁcation and management of
maternal depression. Pediatrics. 2002;
110(6):1169–1176
59. Nylund KL, Asparouhov T, Muthén BO.
Deciding on the number of classes in
latent class analysis and growth
mixture modeling: a Monte Carlo
simulation study. Struct Equ Modeling.
2007;14(4):535–569
60. Jung T, Wickrama KAS. An introduction
to latent class growth analysis and
growth mixture modeling. Soc Personal
Psychol Compass. 2008;2(1):
302–317

Downloaded from www.aappublications.org/news at National Institutes of Health Library on October 27, 2020
PEDIATRICS Volume 146, number 5, November 2020

9

Trajectories of Maternal Postpartum Depressive Symptoms
Diane L. Putnick, Rajeshwari Sundaram, Erin M. Bell, Akhgar Ghassabian, Risë B.
Goldstein, Sonia L. Robinson, Yassaman Vafai, Stephen E. Gilman and Edwina
Yeung
Pediatrics originally published online October 27, 2020;

Updated Information &
Services

including high resolution figures, can be found at:
http://pediatrics.aappublications.org/content/early/2020/10/12/peds.2
020-0857

References

This article cites 56 articles, 6 of which you can access for free at:
http://pediatrics.aappublications.org/content/early/2020/10/12/peds.2
020-0857#BIBL

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
Community Pediatrics
http://www.aappublications.org/cgi/collection/community_pediatrics
_sub
Medical Home
http://www.aappublications.org/cgi/collection/medical_home_sub
Psychiatry/Psychology
http://www.aappublications.org/cgi/collection/psychiatry_psycholog
y_sub

Permissions & Licensing

Information about reproducing this article in parts (figures, tables) or
in its entirety can be found online at:
http://www.aappublications.org/site/misc/Permissions.xhtml

Reprints

Information about ordering reprints can be found online:
http://www.aappublications.org/site/misc/reprints.xhtml

Downloaded from www.aappublications.org/news at National Institutes of Health Library on October 27, 2020

Trajectories of Maternal Postpartum Depressive Symptoms
Diane L. Putnick, Rajeshwari Sundaram, Erin M. Bell, Akhgar Ghassabian, Risë B.
Goldstein, Sonia L. Robinson, Yassaman Vafai, Stephen E. Gilman and Edwina
Yeung
Pediatrics originally published online October 27, 2020;

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.org/content/early/2020/10/12/peds.2020-0857

Data Supplement at:
http://pediatrics.aappublications.org/content/suppl/2020/10/12/peds.2020-0857.DCSupplemental

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by
the American Academy of Pediatrics, 345 Park Avenue, Itasca, Illinois, 60143. Copyright © 2020
by the American Academy of Pediatrics. All rights reserved. Print ISSN: 1073-0397.

Downloaded from www.aappublications.org/news at National Institutes of Health Library on October 27, 2020

