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Although heterogeneity in the timing and persistence of maternal depressive symptomatology has implications
for screening and treatment as well as associated maternal and child health outcomes, little is known about this
variability. A prospective observational study of 1,735 low-income, multiethnic, inner-city women recruited in
pregnancy from 2000 to 2002 and followed prospectively until 2004 (1 prenatal and 3 postpartum interviews)
was used to determine whether distinct trajectories of depressive symptomatology can be defined from pregnancy
through 2 years postpartum. Analysis was carried out through general growth mixture modeling. A model with 5
trajectory classes characterized the heterogeneity seen in the timing and magnitude of depressive symptoms
among the study participants from Philadelphia, Pennsylvania. These classes included the following: 1) always
or chronic depressive symptomatology (7%); 2) antepartum only (6%); 3) postpartum, which resolves after the first
year postpartum (9%); 4) late, present at 25 months postpartum (7%); and 5) never having depressive symptom-
atology (71%). Women in these trajectory classes differed in demographic (nativity, education, race, parity) health,
health behavior, and psychosocial characteristics (ambivalence about pregnancy and high objective stress). This
heterogeneity should be considered in maternal depression programs. Additional research is needed to determine
the association of these trajectory classes with maternal and child health outcomes.

depression; longitudinal studies; postpartum period; pregnant women

Abbreviations: CES-D, Center for Epidemiologic Studies Depression; GMM, growth mixture modeling; SD, standard deviation.

Depression is the largest single contributor to disability
worldwide, and women face twice the lifetime risk of major
depression as men (1). Depressive symptomatology, a risk
factor for major depression and a wide range of negative
behavioral and physical health outcomes, is elevated during
pregnancy and the postpartum period and disproportionately
affects low-income and minority populations (2–5). Depres-
sive symptomatology in mothers is also associated with im-
portant maternal child outcomes including low birth weight,
preterm birth, and poor parenting practices (6–11).

With few exceptions, the typical study examining the
correlates and effects of depressive symptomatology is
cross-sectional in design and leaves unaddressed questions
of variation in the timing and overall exposure to symptoms
(12). It is likely that the consequences of symptomatology
vary by their chronicity, with transient episodes having less

effect on outcomes. Available retrospective and longitudinal
data indicate that there is significant heterogeneity in the
timing of the onset and persistence of elevated depressive
symptomatology (2, 4). Moving beyond simple observations
of the negative outcomes associated with depressive symp-
toms in pregnancy and the postpartum period requires in-
formation about 2 related phenomena: 1) the identification
of distinct subgroups of women in terms of onset and per-
sistence of depressive symptoms, and 2) the identification
of demographic and clinical correlates of these subgroups to
aid in the development of more refined models of mech-
anisms linking depressive symptoms to behavioral and
physical health outcomes.

In this study, we determined whether distinct subgroups
of low-income women could be identified by the magni-
tude and timing of depressive symptomatology from the
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antepartum period through 2 years following delivery. We
assessed whether women could be placed into 4 trajectory
classes defined a priori and then determined whether solu-
tions with fewer or more classes better characterized the
depressive symptom trajectories (2, 4, 13). We identified
trajectory classes of depressive symptoms from the prenatal
to the postpartum periods with general growth mixture mod-
eling (GMM). GMM allows for the clustering of individuals
into homogeneous subgroups with different trajectories over
time (14, 15). Additionally, we described how these sub-
groups differed in terms of demographic, socioeconomic,
health, health behavior, and psychosocial characteristics
that have been associated with depressive symptomatology
in pregnancy and the postpartum period.

MATERIALS AND METHODS

Institutional review board approval was received from all
participating institutions, including the Drexel University
College of Medicine and the University of Pennsylvania.

Setting

The current study made use of data from women enrolled
in a prospective observational cohort study of pregnancy,
birth, and infant health outcomes among low-income,
inner-city women in Philadelphia, Pennsylvania. Women
from the parent study were included (n ¼ 1,735) who com-
pleted at least 1 postpartum interview (Figure 1). The design
of this study and enrollment procedures have been described
elsewhere (11, 16, 17). Briefly, women were recruited to the
study from public health centers from February 2000 through
November 2002. Eligibility criteria included English- or
Spanish-speaking ability and a singleton intrauterine pregnancy.
After providing written consent, participants at their first
prenatal care visit (mean gestational age, 15.1 weeks; stan-
dard deviation (SD), 7.1) completed the first of 4 face-to-
face interviews. Interviews were conducted orally in English
or Spanish by trained female interviewers using standard-
ized questionnaires. The second, third, and fourth interviews
were conducted in women’s homes at approximately 3
months postpartum (mean, 3.6; SD, 1.8), 11 months post-
partum (mean, 11.1; SD, 1.3), and 25 months postpartum
(mean, 25.3; SD, 3.0), respectively. Two percent of the el-
igible women declined participation at enrollment. Greater
than 85% (n ¼ 1,735) of the eligible women experiencing
a livebirth (73% of the total eligible women) completed at
least 1 subsequent interview, and 48% of these women com-
pleted all 3 of the postpartum interviews.

Measures

Depressive symptomatology. Depressive symptomatol-
ogy was measured utilizing the Center for Epidemiologic
Studies Depression (CES-D) Scale, a 20-item instrument
widely used to assess depressive symptomatology with
scores ranging from 0 to 60 (18). The CES-D Scale is used
in a range of populations including minority and low-
income women and women in pregnancy and postpartum
(9, 11, 17, 19). The scale can be used as a continuous vari-

able with increasing levels of emotional distress represented
by higher scores or as a categorical variable with standard
cutpoints of �16 and �23 indicating significant levels of
depressive symptomatology but with corresponding differ-
ences in sensitivity and specificity for major depressive dis-
order in community samples (18, 20, 21). Trajectory classes
from the current study that crossed these cutpoints at any
point were considered to be characterized by depressive
symptomatology while varying in severity and/or timing.
The mean score for general population samples is approxi-
mately 7–9, while those for inpatient and outpatient
psychiatric patients are approximately 24–27 (21, 22).

Correlates of trajectory class membership. Potential cor-
relates of trajectory class membership were identified
a priori through a review of the literature on depressive symp-
tomatology in pregnancy and the postpartum period. The
demographic and socioeconomic variables selected were
age, income, nativity (US born), educational attainment,
self-reported race/ethnicity, marital status, and parity (pre-
vious livebirths) (3, 23–29). To differentiate women still in
school from those who will not complete school, we divided
the ‘‘less than high school’’ completion category on the
basis of age: 1) �19 years and potentially still in high
school, and 2) >19 years and less than high school (since
no longer eligible). Because women’s physical health
status is linked to depression in pregnancy and to parenting

Total Eligible
(n = 2,375)
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(n = 43) 

Consented
(n = 2,332; 98%) 

Final Sample
(n = 1,735; 73%) 

Removed From Analysis

Stillbirth or Miscarriage
(n = 127)

Induced  Abortion
(n =   30)
Unknown
(n = 190) 

Livebirth
(n = 1,984; 84%)

Refused
(n =  92)
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(n =  71)
Moved

(n =  77)
Infant Mortality 

(n =   9) 

Completed Postpartum
Interviews:

3 interviews (n= 947)
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1 interview (n = 339) 

Any Interview (n = 1,735) 

Figure 1. Enrollment and follow-up in study, Philadelphia, Pennsyl-
vania, 2000–2004.
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behaviors (3, 30), we measured health status by 2 items: 1)
self-rated physical health over the previous 12 months, and
2) the report of any of the following chronic comorbid phys-
ical conditions: heart disease, hypertension, asthma, diabe-
tes, and ‘‘other serious illness.’’ Self-rated physical health
status was measured with a 5-point Likert scale ranging
from poor to excellent. For these analyses, the lowest 2
categories were combined. As a past history of mood dis-
turbance has been associated with depression in pregnancy
and the postpartum period (30–32), we assessed emotional
health status prior to pregnancy with a self-rated measure of
mental health status in the past 12 months (the scale
response ranged from poor to excellent). Self-rated assess-
ments of physical and emotional health are strong predictors
of objective measures of physical and emotional health (33).
The negative health behaviors associated with depressive
symptomatology and poor pregnancy and infant outcomes
were smoking during pregnancy, alcohol use in the previous
year, and marijuana use in the previous year (34–38).

Ambivalence regarding the timing of pregnancy has also
been associated with perinatal mood disorders (39). We as-
sessed this construct using responses to the question: ‘‘Many
women have mixed feelings when they find out that they are
pregnant. When you found out you were pregnant this time,
did you feel . . ..’’ Response choices were ‘‘happy,’’ ‘‘sad,’’
‘‘disappointed,’’ ‘‘worried,’’ and ‘‘scared’’ (responses were
recorded as ‘‘yes’’ or ‘‘no’’). Exploratory factor analysis in-
dicated that these responses were better grouped into 2 fac-
tors than 1 factor (results available on request). The first
factor, ambivalence toward the pregnancy with a depressed
character, was characterized by responding ‘‘no’’ to the re-
sponse option ‘‘happy’’ or ‘‘yes’’ to the options ‘‘sad’’ or
‘‘disappointed,’’ while the second factor, ambivalence with
an anxious character, was characterized by answering ‘‘yes’’
to the response options ‘‘worried’’ or ‘‘scared.’’ The average
factor loading for depressed items was 0.74 and for anxious
items was 0.88. The correlation between the 2 factors was
r ¼ 0.68.

Both acute and chronic stressors are also related to de-
pressive symptomatology in the perinatal period (40, 41).
We assessed objective stress with a previously described
scale (16). This 13-point scale is based on self-reported
difficulties in 4 domains: 1) housing (0–3 points), 2) intimate
partner violence (0–3 points), 3) material hardship (other
than housing; 0–3 points), and 4) neighborhood danger
(0–4 points). A 3-category variable based on tertiles of the
distribution was used in the analysis: 1) low (�2 points;
lower third of sample), 2) moderate (3–4 points; middle third
of sample), and 3) high (�5 points; upper third of sample).

Statistical analysis

GMM was used to identify latent classes in the trajectory
of depressive symptomatology from the prenatal to the post-
partum periods (refer to the description below). Once these
trajectory classes were identified, women were assigned to
1 and only 1 class on the basis of their highest estimated
posterior probabilities. We then assessed bivariate associa-
tions between women’s characteristics and the dependent
variable representing trajectory class membership using the

v2 test and analysis of variance. We used multinomial re-
gression to predict the effect of women’s characteristics on
the probability of belonging to a specific trajectory class
compared with the never group (explanation below). Good-
ness of fit was assessed by the likelihood ratio test
(v2 statistic) comparing the full model with reduced or less
restrictive models (i.e., decrements in fit after removing
each covariate). Bivariate and multinomial regression anal-
yses were carried out with SPSS, version 15.0, software
(SPSS, Inc., Chicago, Illinois).

Identification of latent trajectories. We used GMM to
identify latent classes (14, 15). GMM uses a categorical la-
tent variable to identify qualitatively different population sub-
groups (42). This categorical latent variable captures the
heterogeneity in the trajectories of depressive symptoms of
each class when compared with the overall population
growth. Parameter estimates were obtained with maximum-
likelihood estimation by using the expectation-maximization
algorithm. Maximum-likelihood estimation with missing data
assumed ignorable missing data (i.e., missing at random) (43).
Analyses of all cases tend to yield less biased parameter
estimates than analyses restricted to only those cases with
complete data even when missing-at-random assumptions
are not fully met (44).

Model selection. We used statistical indices as well as
the overall interpretability of the model to select the optimal
model. Statistical criteria for model selection included the
following: 1) reliability of the classifications via the esti-
mated posterior probabilities of group membership for each
individual and the average posterior probabilities for each
group and entropy (range, 0–1); 2) information criteria fit
indices such as Akaike’s Information Criterion, the Bayes-
ian Information Criterion, and the sample-size–adjusted
Bayesian Information Criterion; and 3) the bootstrap likeli-
hood ratio test or k versus k � 1 groups (45). A significant
bootstrap likelihood ratio test for k groups (i.e., P < 0.05)
indicates that the fit of the specified model is an improve-
ment over a model with k � 1 groups. The substantive
criteria included 1) group prevalence greater than 5% of
the sample because smaller groups are difficult to replicate
and 2) theoretical and practical interpretability of the
groups. Specifically, we excluded models with k þ 1 groups
if the additional group did not provide substantive and/or
unique information.

Analysis procedure. The general growth mixture models
were based on a basic latent growth model with a piecewise
trajectory for continuous depressive symptomatology scores
(CES-D Scale, 0–60). This model captured 2 phases of
changes in depressive symptoms over the 4 time points.
Accordingly, the first phase modeled the change from ante-
to peripartum (from time 1 to time 2). The second phase
modeled the change from 11 months to 24 months postpar-
tum (from time 2 to time 4). This overall model had an
excellent fit to the data (v2

2 ¼ 5.47, not significant; com-
parative fit index ¼ 0.99; Tucker-Lewis fit index ¼ 0.99;
root mean squared error of approximation ¼ 0.032, 90%
confidence interval: 0.000, 0.065; and standardized root
mean square residual ¼ 0.011).

To determine the optimal number of groups, we first es-
timated the fit of the hypothesized 4-group model. Then we
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compared this solution against models ranging from 2 to 7
groups. The identification of groups was based on the mean
of the growth factors alone. The variances for the first
growth factor phase were constrained at 0 for all groups,
and the variances across groups for the second growth factor
were not allowed to differ from one another because freeing
these parameters resulted in model nonconvergence. All
GMM models were estimated by using Mplus, version
4.1, software (46).

RESULTS

Descriptive characteristics of the full study sample are
shown as variables in Table 1. Overall, the sample consisted
of young, low-income, US-born, black women with demo-
graphic, health, behavioral, and psychosocial characteristics
consistent with those of a low-income urban population. The
mean age was approximately 24 years, and the mean annual
personal income was less than $9,000. Most women re-
ported their race/ethnicity as African American (70%) with
smaller groups of Latina (17%) and white/other (13%)
women. Nearly 80% of the sample reported being US born.
One-quarter of the women had less than high school educa-
tional status (>19 years of age), 15% did not have a diploma
but were potentially still in school (�19 years of age), 42%
reported a high school diploma (or equivalency degree), and
the remaining 18% had attended at least some college. For
this relatively young sample, a high proportion reported
only poor/fair physical health (12%) and emotional health
status (18%) in the preceding year, as well as the presence of
comorbid conditions (18%). In addition, the sample had
a high prevalence of negative health behaviors. Twenty-
three percent of the women reported smoking in pregnancy,
33% reported alcohol use, and 19% reported marijuana use
in the previous year.

The fit of the depressive symptomatology trajectory mod-
els was tested from 2 to 7 trajectory classes. All goodness-
of-fit statistics (Akaike’s Information Criterion, Bayesian
Information Criterion, sample-size–adjusted Bayesian In-
formation Criterion, and bootstrap likelihood ratio test) be-
came smaller with an increasing number of classes,
indicating that solutions with more groups better fit the data
(Table 2). The 7-group model, however, did not converge.
The 6-group model yielded 1 small group (<5% of the
sample) and did not improve the classification of subjects
(i.e., entropy was identical to the 5-group solution). Addi-
tionally, the posterior average probability for one of the
groups was not optimal (average probability ¼ 0.66). The
relaxation of assumptions such as equality of variance
across trajectory groups did not improve the fit of the model
(results available on request). On the basis of these empir-
ical and substantive criteria, we chose the 5-group solution
as the optimal solution. Our 5-group solution added a new
group (group 4 below) to the initially hypothesized 4-group
model. Thus, the following groups shown in Figure 2 were
identified and labeled according to when the trajectory
crossed the predetermined depressive symptom score cut-
point (CES-D score, �16): 1) chronic, persistently high
level of depressive symptoms (7% of sample); 2) antepartum

depressive symptomatology present only at the first
prenatal visit (6% of sample); 3) postpartum depressive
symptoms present within 6 weeks of delivery that subside
over time (9% of sample); 4) late with low levels of de-
pressive symptoms ante- and peripartum that increase in
the second year postpartum (7% of sample); and 5) never
elevated, with continuous low levels of depressive symp-
toms (71% of sample). The entropy of this model was high
(entropy ¼ 0.79), and the average posterior probability for
the groups showing elevated symptomatology ranged be-
tween 0.78 and 0.84, while for the never-elevated group, it
was 0.91.

Bivariate correlations between demographic, socioeco-
nomic, health, and psychosocial characteristics and the tra-
jectory classes are also shown in Table 1. Members of the
groups differed by 1) demographic and socioeconomic vari-
ables, 2) self-rated physical and emotional health and the
presence of comorbid conditions, 3) negative health behav-
iors, 4) ambivalence about the pregnancy, and 5) objective
stress. These analyses were based on membership obtained
from the unconditional model and, therefore, these bivariate
results are approximate estimates (14).

The independent association of maternal characteristics
with the distinct depressive symptomatology groups when
compared with the never group was then assessed by mul-
tinomial logistic regression (Table 3) with adjustment for all
covariates simultaneously. Variables that significantly im-
proved the overall model (P < 0.05) were nativity, educa-
tional status, race/ethnicity, recent alcohol use, self-rated
emotional health in the previous year, ambivalence about
pregnancy with anxious character, and objective stress.
The variables that were independently associated with in-
creased risk of membership in the chronic compared with
the never group included race/ethnicity (black women were
less likely to belong to this group than white women), higher
parity, fair/poor emotional health, ambivalence about preg-
nancy with anxious character, and increased objective stress.
For the antepartum group, significant associations included
nativity (US born is protective), race/ethnicity with Latina/
Hispanic women being less likely to belong to this group
than white women, fair/poor self-rated emotional health,
recent alcohol use, ambivalence about pregnancy with anx-
ious character, and high level of objective stress. Member-
ship in the postpartum group was independently associated
with nativity (US born is protective), low educational attain-
ment, race/ethnicity with Latinas/Hispanics being less likely
to belong to this group than whites, 1–2 previous livebirths,
fair/poor self-rated emotional health, and having comorbid-
ity, as well as moderate and high levels of objective stress.
Finally, for the late group, less than high school education
and higher levels of objective stress significantly increased
the risk of belonging to this group.

DISCUSSION

Using a novel approach, we described 5 distinct trajectory
classes of depressive symptomatology (CES-D score, ever
�16) from the first prenatal care visit through 2 years
postpartum in a sample of over 1,700 low-income, mostly
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Table 1. Characteristics of the Study Sample, Philadelphia, Pennsylvania, 2000–2004

Variable
Total (n 5 1,735) Chronic (n 5 114) Antepartum (n 5 110) Postpartum (n 5 162) Late (n 5 112) Never (n 5 1,237) P

ValueNo. % Mean (SD) No. % Mean (SD) No. % Mean (SD) No. % Mean (SD) No. % Mean (SD) No. % Mean (SD)

Demographic and socioeconomic
characteristics

Age, years 23.9 (5.9) 24.0 (6.1) 23.0 (5.5) 23.8 (6.4) 24.0 (6.1) 23.9 (5.8) 0.580

Income/year, $ 8,131 (9,876) 7,590 (10,081) 8,054 (7,795) 6,572 (6,730) 8,647 (10,254) 8,344 (10,313) 0.277

Race

Hispanic 297 17 28 25 10 9 21 14 24 21 214 18 0.020

Black 1,212 70 65 57 84 76 119 74 77 69 867 70

White/other 226 13 21 18 16 15 22 14 11 10 156 13

Nativity—US born 1,351 78 91 80 83 75 122 76 82 73 973 79 0.564

Education

Less than high schoola 426 25 43 38 21 19 50 31 44 39 268 22 <0.001

Still in high schoola 265 15 19 7 21 19 35 22 18 16 172 14

High school or equivalent 730 42 39 34 48 44 57 35 37 33 549 44

Any college or more 312 18 13 11 19 17 20 12 13 12 247 20

Married 432 25 30 26 23 21 37 23 26 23 316 26 0.759

Parity (previous livebirths)

�3 439 25 51 45 27 25 41 25 30 27 290 23 0.046

1–2 456 26 21 18 27 25 53 33 29 26 326 26

0 840 48 42 37 56 51 68 42 53 47 621 50

Health measures

Self-rated physical health

Fair/poor 201 12 27 24 15 14 20 12 12 11 127 10 <0.001

Good 620 36 37 33 45 41 58 36 52 46 428 35

Very good 449 26 25 22 27 25 41 25 14 13 342 28

Excellent 463 27 25 22 22 20 43 27 34 30 339 27

Self-rated emotional health

Fair/poor 316 18 45 40 38 35 43 27 28 25 162 13 <0.001

Good 570 33 36 32 40 36 51 32 31 28 412 33

Very good 449 26 19 17 17 16 43 27 28 25 342 28

Excellent 394 23 14 12 15 14 24 15 24 22 317 26

Comorbid condition 319 18 29 25 24 22 39 24 21 19 206 17 0.029

Health behaviors

Smoked in pregnancy 392 23 42 37 33 30 39 24 31 28 247 20 <0.001

Recent alcohol use 570 33 55 48 50 46 48 30 31 28 386 31 <0.001

Recent marijuana use 324 19 36 32 28 26 36 22 24 21 200 16 <0.001

Other measures

Ambivalence about pregnancy

Depressed 774 45 67 59 72 67 80 49 41 37 514 42 <0.001

Anxious 872 50 79 69 79 72 88 54 48 43 578 47 <0.001

Objective stress

High 607 35 66 57 54 50 70 44 50 45 368 30 <0.001

Moderate 592 34 36 32 31 27 59 37 42 38 424 35

Low 524 30 13 11 23 21 32 20 20 18 436 36

Abbreviation: SD, standard deviation.
a ‘‘Less than high school’’ is defined as less than high school status and more than 19 years of age; ‘‘still in high school’’ is defined as less than high school status and 19 years of age or less.
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African-American women. By far, the largest class—never,
comprising 71% of the women—did not have depressive
symptomatology at any of the data collection time points.
The remaining classes were considerably smaller and had
varying degrees of severity and persistence of depressive
symptoms. A range of characteristics were independently
associated with membership in these 4 depressive symptom
classes, including demographic and socioeconomic charac-
teristics, emotional and physical health status, health behav-
iors, ambivalence regarding pregnancy, and a composite
objective stress measure.

Our results are consistent with those from longitudinal
studies in other populations where depressive symptomatol-
ogy was associated with a heterogeneous group of individ-
uals, of whom only a relatively small subset exhibited
persistent depressive symptomotology (47). The timing
and duration of depressive symptoms are likely to be asso-
ciated with a varying risk of mood-related adverse outcomes
relevant to maternal and child health. For example, we have
previously shown that persistent depressive symptomatol-
ogy with a score of �16 on the CES-D Scale from preg-
nancy through 1 year postpartum is associated with poor
parenting practices (11). The chronic depressive symptom-
atology class identified in the current study represents a sim-
ilar group of women but with more than 12 months longer

duration of symptoms. Others have shown that women with
depressive symptoms postpartum have a risk of persistent
elevation over a substantial period of time (4, 12). However,
we are not aware of other studies that have identified a dis-
crete group of women who have elevated symptoms for
a period spanning the first prenatal visit to 2 years postpar-
tum. This group likely represents particularly at-risk women
with a high need for intervention to reduce distress.

It is of particular interest that nearly three-quarters of our
low-income, urban study women had low depressive symp-
tomatology at all assessments and that the elevated depres-
sive symptoms of another 15% were transient (antepartum
and postpartum classes). Moreover, half of women with
elevated symptoms at any single time were members of
the chronic class. However, the classes with transient emo-
tional distress were relatively small, making efficient screen-
ing and identification of the chronically depressed group
difficult. The finding with the clearest clinical importance
is that a low CES-D score of <16 is a good indicator of long-
term emotional adjustment in ruling out not only current but
also chronic emotional distress. In contrast, a high CES-D
score is a more ambiguous indicator of persistent distress.

The demographic, socioeconomic, and health-related
characteristics of women belonging to the various trajectory
classes are also of interest because they suggest plausible

Table 2. Results From Growth Mixture Modeling Information Criteria, Philadelphia, Pennsylvania, 2000–2004

Classes
No. of

Parameters
Akaike Information

Criterion
Bayesian Information

Criterion
Bayesian Information

Criteriona Entropy
Log-Likelihood

Test
P

Valueb

2 15 42,913.52 42,995.40 42,947.74 0.78 �21,441.76 0.001

3 20 42,638.97 42,748.14 42,684.61 0.72 �21,299.48 0.001

4 22 42,574.75 42,694.84 42,624.95 0.80 �21,265.38 0.001

5 24 42,501.81 42,632.82 42,556.58 0.79 �21,226.91 0.001

6 28 42,440.47 42,593.31 42,504.36 0.78 �21,192.23 0.001

a Sample size adjusted.
b Probability by parametric bootstrapped likelihood ratio test.

Figure 2. Five group trajectories of depressive symptomatology in pregnancy and postpartum, Philadelphia, Pennsylvania, 2000–2004. CES-D,
Center for Epidemiologic Studies Depression [Scale].
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Table 3. Multinomial Regression Model Assessing Characteristics of Depression Trajectory Group Membership in Comparison With Never,

Philadelphia, Pennsylvania, 2000–2004

Variables (N 5 1,735)

Chronic
(n 5 114; 7%)

Antepartum
(n 5 110; 6%)

Postpartum
(n 5 162; 9%)

Late
(n 5 112; 7%)

aOR 95% CI aOR 95% CI aOR 95% CI aOR 95% CI

Demographics

Age 0.974 0.927, 1.022 0.963 0.914, 1.015 1.003 0.964, 1.043 0.997 0.952, 1.044

Nativity—US born 0.959 0.510, 1.803 0.384* 0.215, 0.686 0.517* 0.316, 0.845 0.588 0.330, 1.048

Educational status

Less than high schoola 1.394 0.681, 2.856 1.005 0.546, 1.850 2.011* 1.095, 3.692 2.234* 1.105, 4.517

Still in high schoola 1.404 0.584, 3.377 1.125 0.498, 2.542 2.675* 2.320, 5.424 1.697 0.722, 3.989

High school or equivalent 0.936 0.469, 1.865 0.813 0.392, 1.685 1.205 0.686, 2.115 1.113 0.565, 2.192

Any college or more Referent Referent Referent Referent

Married 0.991 0.587, 1.675 0.939 0.526, 1.676 0.895 0.564, 1.420 0.792 0.461, 1.360

Race

Latina/Hispanic 0.934 0.455, 1.916 0.386* 0.154, 0.970 0.425* 0.209, 0.865 1.099 0.480, 2.516

Black non-Hispanic 0.416* 0.226, 0.766 0.989 0.528, 1.852 0.843 0.492, 1.445 1.075 0.528, 2.189

White and other Referent Referent Referent Referent

Parity (living children)

�3 3.054* 1.473, 6.329 1.234 0.532, 2.859 1.554 0.799, 3.024 1.047 0.485, 2.262

1–2 1.797* 1.071, 3.017 1.107 0.664, 1.848 1.668* 1.098, 2.533 1.042 0.644, 1.687

0 Referent Referent Referent Referent

Health measures

Self-rated physical health

Fair/poor 1.069 0.552, 2.072 0.884 0.407, 1.921 0.739 0.394, 1.388 0.612 0.287, 1.308

Good 0.653 0.366, 1.153 1.109 0.620, 1.983 0.725 0.461, 1.142 0.942 0.574, 1.547

Very good 0.830 0.450, 1.531 1.123 0.607, 2.079 0.805 0.499, 1.298 0.384* 0.199, 0.741

Excellent Referent Referent Referent Referent

Self-rated emotional health

Fair/poor 3.207* 1.615, 6.369 3.352* 1.693, 6.636 2.911* 1.626, 5.212 1.851 0.976, 3.509

Good 1.360 0.692, 2.674 1.441 0.752, 2.760 1.547 0.906, 2.642 0.935 0.518, 1.686

Very good 1.076 0.515, 2.247 0.984 0.475, 2.040 1.651 0.958, 2.844 1.153 0.638, 2.082

Excellent Referent Referent Referent Referent

Comorbid condition 1.577 0.966, 2.575 1.457 0.867, 2.449 1.653* 1.094, 2.498 1.161 0.691, 1.952

Health behaviors

Smoked in pregnancy 1.227 0.749, 2.010 1.459 0.868, 2.451 0.919 0.582, 1.451 1.254 0.740, 2.124

Recent alcohol use 1.336 0.853, 2.091 1.657* 1.049, 2.618 0.814 0.543, 1.220 0.720 0.440, 1.178

Recent marijuana use 1.650 0.984, 2.765 0.980 0.564, 1.702 1.477 0.921, 2.368 1.374 0.777, 2.427

Other measures

Ambivalence about
pregnancy

Depressed 1.207 0.744, 1.957 1.568 0.955, 2.574 1.032 0.689, 1.545 0.758 0.465, 1.236

Anxious 1.817* 1.090, 3.029 1.845* 1.095, 3.110 1.242 0.826, 1.869 0.938 0.578, 1.520

Objective stress

High 4.757* 2.421, 9.347 1.947* 1.113, 3.407 2.011* 1.250, 3.236 2.319* 1.301, 4.133

Moderate 3.038* 1.524, 6.055 1.155 0.644, 2.070 1.623* 1.016, 2.593 1.962* 1.117, 3.446

Low Referent Referent Referent Referent

Abbreviations: aOR, adjusted odds ratio with variables run simultaneously; CI, confidence interval.

* P < 0.05.
a ‘‘Less than high school’’ is defined as less than high school status and more than 19 years of age; ‘‘still in high school’’ is defined as less than

high school status and 19 years of age or less.
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linkages to causal pathways, as well as potential interven-
tions targeting emotional distress among low-income preg-
nant and parenting women. Some of these variables were
widely shared across the various depressive symptom clas-
ses including a high level of objective stress and fair/poor
self-rated emotional health, indicating links between stress-
ful exposures and a woman’s self-assessment of emotional
health and the risk of emotional distress in pregnancy and
the postpartum period. Other variables were more uniquely
associated with particular trajectory classes, such as high
parity with the chronic class and ambivalence about the
pregnancy with the chronic and antepartum classes. These
findings are consistent with previous work linking un-
intended and mistimed pregnancy with emotional distress
(37). Each of these sets of variables provides clues for future
research to enhance the emotional health care of these
vulnerable women.

A number of limitations of the current study should also
be reviewed. First, this study sample is not nationally
representative. Rather it captures a low-income, inner-city
population of pregnant women who have multiple disadvan-
tages. Thus, our findings are most appropriately generalized
to similar population subgroups. A higher income and more
socially resourced sample might yield different trajectory
classes. However, we chose this study population because
these women are at high risk for depressive symptomatology
in pregnancy and so deserve particular attention. In addition,
the identification of the trajectory classes was post hoc: It
requires data from a first prenatal visit to 2 years postpar-
tum. Confirmation of these distinct trajectories with other
prospective data sets is needed to test whether similar tra-
jectory classes are found and whether characteristics
assessed at the prenatal visit can predict subsequent depres-
sive symptomatology. Further, there is potential for bias in
the missing data. Data with more frequent assessments and
fewer missing values may help to improve our ability to
determine whether these trajectories are a good reflection
of women’s experiences.

In summary, we have found evidence that pregnant
women represent a heterogeneous group with regard to the
timing and persistence of depressive symptomatology.
Developing means of identifying high-risk groups would re-
duce the burden of service delivery and allow more focused
attention on women with greater need. Further studies are
needed to identify correlates of membership in the classes
of trajectories of depressive symptomatology, the antece-
dents, and the behavioral and physical health consequences.
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