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Abstract

Behavioral health problems affect at least 15% of mothers, but few studies have examined how different problems cluster
together. Characterizing symptom profiles and their correlates early in the family life cycle can extend existing understanding
beyond that provided by studies based on single problems. Mothers in the Fragile Families and Child Wellbeing study, a national
birth cohort of racially diverse and mostly unmarried mothers (N =4205), reported depression, anxiety, and substance depen-
dence symptoms. Latent class analysis (LCA) identified mothers’ symptom profiles in their children’s third year. We explored
associations between symptom profiles and demographics, reproductive health outcomes, functional limitations, and postpartum
behavioral health. LCA identified five profiles: (1) Depression only (14.5% of sample), (2) Severe depression and anxiety (5.3%),
(3) Anxiety only (2.2%), (4) Depression and substance use (1.4%), and (5) Currently symptom free (76.6%). Depressive
symptoms were more moderate when co-occurring with substance dependence and more severe when co-occurring with anxiety.
Postpartum depression, postpartum anxiety, and smoking during pregnancy were the most robust correlates of being symptom-
atic in year 3. Mothers in the “Severe depression and anxiety” group were more likely to be in that profile if they reported
functional impairment and/or relationship dissolution. Mothers in the “Depression only” profile were more likely to have higher
parity and/or functional impairment. A quarter of mothers of young children had significant behavioral health symptoms, with
most reporting depression symptoms. Psychosocial and physical health factors in the pregnancy and postpartum periods were
associated with future symptoms, warranting obstetrician and pediatrician attention.
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Introduction problems, have been well studied as predictors of negative ma-
ternal and child outcomes (Grote et al. 2010; Ettinger et al. 2018).
Behavioral health symptoms in mothers of young children, in-  For women, these symptoms elevate risk for suicide (World

cluding depression, anxiety, and drug and alcohol dependence ~ Health Organization 2009), relationship problems (Doss et al.
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2009), future chronic illnesses (Brown et al. 2018), difficult tran-
sitions to parenthood (Lanier and Jonson-Reid 2014), and in-
creased risk for pregnancy and obstetrical complications
(Putnam et al. 2015, 2017) and preterm birth (Grote et al.
2010). Although pregnancy (unlike the postpartum period) is
“risk neutral” for new-onset psychiatric symptoms (Vesga-
Lopez et al. 2008; Putnam et al. 2017), women’s increased
healthcare system engagement during this period presents an
excellent opportunity to screen for mental health and substance
abuse problems and ensure timely treatment. Providing anticipa-
tory guidance to women and their families about how to manage
current or emerging behavioral health symptoms during the peri-
natal and early childhood periods is critical and well within the
purview of obstetric care.

Infancy and toddlerhood (i.e., birth to age 3) are character-
ized by rapidly changing developmental needs and mothers’
competing demands of work, household management, and
child rearing (Naerde et al. 2000; Umberson et al. 2010).
When family stability and positive parenting trajectories that
include responsive caregiving and routine setting are
established early (Ettinger et al. 2018), healthy child develop-
ment is supported (Mistry et al. 2012). While untreated ma-
ternal depression and substance abuse can negatively affect
parenting practices, family stability, and child development
(Richmond and Health 2009), timely interventions with
mothers and families can reduce children’s risk of internaliz-
ing and externalizing mental health problems, poor school
outcomes (Goodman et al. 2011; Smith et al. 2016) and
healthcare access (Minkovitz et al. 2005), and family system
disruptions (Lander et al. 2013). Compared to married
mothers, unmarried mothers are particularly at risk for high
psychological distress and behavioral health problems
(DeKlyen et al. 2006; Turney 2012; Williams and Cheadle
2015). Rates of unmet mental healthcare need are highest
among racial and ethnic minority women (Witt et al. 2011),
emphasizing the importance of including a racially diverse
group of mothers in prevention research.

Despite the high likelihood that women with depression will
also experience symptoms characteristic of other psychiatric dis-
orders, most maternal behavioral health studies focus on single
disorders (Turney 2011a, 2011b, 2011c¢) or a single behavior (i.e.,
alcohol use (e.g., Liu et al. 2015)). Commendably, some recent
research has studied clusters of depression and anxiety symptoms
(Farr et al. 2014; Putnam et al. 2015, 2017). Nonetheless, to our
knowledge, no study has included both mothers’ mood and anx-
iety disorder and substance use dependence symptoms to identify
broad behavioral health phenotypes in a racially diverse, national
sample of mothers. Studies of clinical anxiety problems among
perinatal women are less common than studies of depression
(Ross and McLean 2006; Goodman et al. 2014).

Acknowledging that perinatal mood and anxiety disorders
are the most common complication of childbirth (Sontag-
Padilla et al. 2012; Ananth et al. 2013; DeSisto et al. 2014),
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the American College of Obstetricians and Gynecologists
(ACOG) recommends that depression and anxiety screening
occur at least once in the perinatal period (ACOG 2015) and
that timely treatment resources be available for women who
screen positive. Yet screening is far from routine, and, even
when carried out, rates of referral, follow-up, and treatment
are disturbingly low (Rowan et al. 2012; Cox et al. 2016).
Explanations include obstetric providers’ inadequate knowl-
edge and lack of protocols for behavioral health management
(Fuller et al. 2013).

To advance the scientific basis for understanding maternal
behavioral health, this study aimed to (1) characterize sub-
groups of mothers, based on unique symptom patterns derived
from self-reports of diagnostically relevant depression, anxi-
ety, alcohol dependence, and drug dependence symptoms dur-
ing their child’s 3rd year and (2) identify maternal character-
istics associated with each symptom profile, including demo-
graphic, reproductive, functional impairment related to health,
and postpartum behavioral health status.

Materials and methods

From 1998 to 2000, 4898 families (biological mother, father,
and child) were enrolled based on randomly selected births
sampled from 75 hospitals in 20 U.S. cities with populations
over 200,000 (Reichman et al. 2001). Unmarried mothers
were oversampled, such that three-quarters of the sample
was unmarried, because the parent study’s investigators were
particularly interested in the long-term child and family im-
pacts of births to unmarried parents, about whom little longi-
tudinal information was known at the time (Child Trends
DataBank 2016). Information about anxiety and depression
symptoms was collected in children’s 1st and 3rd years of life.
Alcohol and drug dependence symptom information was only
collected in year 3; thus, the current study examined responses
from all mothers who participated in the year 3 wave
(N= 4205). The Data Archive at the Office of Population
Research of Princeton University approved use of these pub-
licly available and de-identified data and Johns Hopkins
School of Public Health IRB determined this study to be
exempt.

Measures

Thirty-three mental health and substance dependence symp-
toms were the basis for identifying behavioral health symptom
profiles. Trained interviewers assessed mothers’ symptoms
over the phone using items from four subscales of the
Composite International Diagnostic Interview-Short Form
(CIDI-SF 1.0) (Kessler et al. 1998), shown to have good va-
lidity (Kessler et al. 2005) and reliability (Wittchen 1994) in a
range of populations (Andrews and Peters 1998). Major
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depressive episode (MDE) and generalized anxiety disorder
(GAD) symptom questions were administered in year 1 and
year 3. Alcohol and drug dependence symptom questions (AD
and DD) were administered in year 3. Only if the screener
question(s) were endorsed were additional symptom questions
asked (supplemental materials).

We assessed the associations between symptom profiles
and a host of maternal characteristics that were selected based
on existing literature. Prior history of mental health problems
has consistently been demonstrated as one of the strongest
predisposing characteristics of maternal behavioral health
needs (Manuel et al. 2012). Additional associations have been
demonstrated with age of symptom onset (Putnam et al.
2017), parity (Lanier and Jonson-Reid 2014), physical health
problems (Brown et al. 2018), and pregnancy and obstetrical
complications (Putnam et al. 2015, 2017).

For the current study, demographic characteristics included
maternal age, race/ethnicity (collected in this study as a single
construct using U.S. Census categories: non-Hispanic white;
non-Hispanic black; Hispanic; other), maternal education,
year 3 relationship with child’s biological father, and year 1
household income as a percentage of the federal poverty line.
Reproductive health characteristics included parity and if the
woman was currently pregnant. Functional impairment (“Do
you have a physical or mental health condition that limits the
work you can do?”) was assessed in years 1 and 3. Maternal
report of overall health was excluded due to collinearity with
functional impairment. Binary indicators of postpartum be-
havioral health included past 12-month probable MDE and/
or probable GAD, past month binge drinking (5+ drinks per
occasion), hard drug use or marijuana use, and cigarette
smoking during pregnancy.

Statistical analyses

Latent class analysis (LCA) was employed to characterize
behavioral health profiles identifying subgroups of
mothers based on unique symptom patterns (Fig. la).
LCA is a “person-based” analytic method that describes
unobserved latent constructs based on observed variables
(Collins and Lanza 2010). LCA estimates both the esti-
mated sample size of each class (or profile) as well as
item-response probabilities (range 0—1), which indicate
how likely it is for a participant, assigned to a given
symptom profile, to endorse a given item (Collins and
Lanza 2010). Analyses began with a one-class solution
model and were then repeated iteratively increasing the
number of classes by one each time. The latent classes
are mutually exclusive and exhaustive, assigning all sam-
ple members to a unique class. The best fitting model was
selected based on relative fit statistics (Bayesian informa-
tion criteria, Lo-Mendel-Rubin likelihood ratio test, and
the Akaike information criterion), an absolute fit statistic

(entropy, with values > 0.8 indicating strong subgroup
classification) (Jung and Wickrama 2008; Little 2013),
as well as theoretical and clinical relevance. In the class
enumeration step, each profile was labeled with a mean-
ingful and descriptive name, based on subgroup-specific
item-response probabilities (Collins and Lanza 2010).
Profiles were further validated by inspecting the overlap
between the LCA profiles and probable disorder classifi-
cation based on the CIDI-SF.

To avoid the loss of 8% of the sample due to listwise dele-
tion, data were multiply imputed with chained equations
(MICE) (White et al. 2011), using 15 imputed datasets, the
year 3 symptom profile dependent variable, as well as all of
the aforementioned maternal characteristics. Data were
deemed missing at random (MAR) given significant associa-
tions of missingness with race, household poverty status, re-
lationship status, health limitations, and smoking in pregnancy
(all p < 0.05) (Schafer and Graham 2002; Little 2013).

Symptom profile-specific differences in the maternal char-
acteristics were explored with chi-square tests for categorical
variables and ¢ tests for continuous variables. To identify ma-
ternal characteristics associated with membership in each pro-
file, predicted profile assignments were treated as manifest
dependent variables (categorical; dummy-coded), and their
manifest correlates were identified using multinomial logistic
regression (MLR; see Fig. 1b). MLR identified the strongest
correlates for each symptom profile, adjusting maternal char-
acteristics of the sample (Long and Freese 2006). LCA was
conducted in Mplus 8 (Muthén and Muthén 1998-2017) and
imputation and regression modeling in Stata 14 (StataCorp L.
Stata/SE 14.2 2015).

Results

At the birth of the focal child, 25% of mothers were mar-
ried and 87% were romantically involved with the biolog-
ical father (i.e., either married, cohabitating, or not
cohabitating but in a romantic relationship). By year 3,
only 52.2% of the biological parents were still together.
At enrollment, 38.5% were first-time mothers. Mothers
identified as non-Hispanic black (48%), Hispanic (26%),
or non-Hispanic white (26%); 42% reported household
incomes below the federal poverty line. In year 3, mothers
had an average of 2.1 children (SD 1.3; range 1-13) and
6.7% were currently pregnant. In addition, 5.7% reported
a recent miscarriage, 5.4% an abortion, and < 1% experi-
enced both. Eight and a half percent of mothers reported
functional impairment due to health.

Table 1 presents frequencies of mothers’ year 3 symp-
toms. Having trouble falling asleep was the most common
(20.8%), followed by having low energy (19.7%) and
dysphoria on most days for at least a 2-week period
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Fig. 1 Analytic model including step #1 (latent class analysis; a) and step #2 (regression model; b)

(16.7%). Anxiety, alcohol, and drug use items were less
frequently endorsed, although 9% endorsed binge
drinking.

Profile descriptions

LCA item-level conditional probabilities are presented
pictorially in Fig. 2 (see supplemental materials
comparisons of fit statistics). A 5-class model was select-
ed based on relative and absolute fit indices, as well as
theoretical and clinical meaningfulness (AIC =23414.9;
BIC =24487.0; entropy =0.998). Based on the LMR, the
5-class model fit the data better than the 4-class (—2LL
difference = 1096.86, degrees of freedom 34, p value <
0.001), indicating good class homogeneity and class sep-
aration (Collins and Lanza 2010). Mapping the LCA
symptom profiles onto the CIDI-SF probable disorders
demonstrated substantial overlap between the classifica-
tion methods (Table 2).

Currently symptom free This profile subgroup comprised
76.6% (N =3221) of the sample, having a near-zero probabil-
ity of endorsing any of the 33 symptoms (prob = 0-0.07).

Depression only This was the largest subgroup of symptom-
atic mothers (14.5%, N = 608), with high probabilities (0.72—
1.0) of endorsing 5 of the 7 depression symptoms, and low
probabilities of reporting anxiety (prob all <0.01) and sub-
stance dependence symptoms (prob = 0-0.09).

Severe depression and anxiety Mothers in this profile (5.3%,
N =233) had high probabilities (prob = 0.89-1.0) of reporting
low energy, trouble with sleep, concentration problems, feel-
ing down on themselves, and dysphoria. They had a moderate
probability (prob=0.51) of endorsing thoughts of death,
whereas mothers in the “Depression only” subgroup had low-
er probability (0.35) of endorsing that symptom. These
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mothers also had high probabilities (prob = 0.74-0.91) of en-
dorsing anxiety symptoms.

Anxiety only Women in this profile (2.2%, N = 94) had mod-
erate to high probabilities (prob =0.50—0.76) of endorsing
anxiety symptoms. Their probabilities of depressive, alcohol,
and drug dependence symptoms were negligible (prob =0-
0.12).

Depression and substance use Mothers in this profile
(1.4%, N =59) had moderate probabilities (prob=0.41—
0.64) of reporting dysphoria, low energy, trouble falling
asleep, and concentration problems and moderate proba-
bilities (prob=0.41-0.65) of binge drinking, marijuana
use, hard drug use, and drugs and/or alcohol “longer than
intended.” They had low probabilities (< 0.01) of endors-
ing anxiety symptoms.

Maternal characteristics varied by symptom profile
(Table 3). Compared to the “Currently symptom free” profile,
disproportionately more women with “Severe depression and
anxiety”” were single and poor or near poor. Women assigned
to the “Anxiety only” profile were disproportionately married
and had higher household incomes compared to the sample as
a whole, whereas mothers assigned to the other symptomatic
profiles were disproportionately unmarried compared to the
sample as a whole.

Mothers in the Severe depression and anxiety profile
had the highest proportion of reporting functional impair-
ment due to health (24.2%) (Table 3). Mothers in all year
3 symptomatic profiles reported higher rates of postpar-
tum behavioral health problems compared to women in
the Currently symptom free profile. Analysis of problem
persistence from the postpartum period showed that
among the 15.5% (N =618) of mothers with probable
postpartum MDE, 57.1% remained symptomatic in year
3; among the 3.2% of the sample with probable postpar-
tum GAD, 78.8% remained symptomatic in year 3 (results
not shown). Comparing mothers in the five profiles, no
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Table 1 Year 3 behavioral health

symptom frequencies among Symptom %o N

mothers, N =4205
Depression symptoms
1. Feeling depressed at least 2 weeks, most days of week, most of each day* 16.7 699
2. Lower energy 19.7 829
3. Weight loss or gain of > 10 pounds 6.4 269
4. Trouble falling asleep 20.8 873
5. Concentration problems 17.9 754
6. Feeling down on yourself 15.8 664
7. Thoughts about death 8.1 343
Anxiety symptoms
8. Worried 6+ months, worry was excessive, about 1+ things, majority of days* 5.1 213
9. Lacked control over worries* 6.4 270
10. Restless 6.3 265
11. Keyed up/on edge 4.9 206
12. Easily tired 6.0 250
13. Trouble keeping mind on task 52 219
14. More irritable than usual 6.1 256
15. Tense, sore, or aching muscles 5.0 212
16. Trouble falling asleep 6.0 253
Alcohol dependence symptoms
17. Any 4+ drink days in the past year* 9.0 277
18. Alcohol interferes with work/home 0.7 31
19. Alcohol use in dangerous situations 0.7 28
20. Emotional problems from alcohol use 0.7 30
21. Strong desire to drink 0.6 23
22. Spends a lot of time drinking 0.3 11
23. Longer than intended drinking 33 139
24. More time to get the same effect drinking 0.5 20
Drug dependence symptoms
25. Smoked marijuana/pot on own in the past year* 34 143
26. Any hard drug use on own in past year* 4.7 197
27. Drugs interfere with work/home 0.6 27
28. Drug use in dangerous situations 0.3 12
29. Emotional problems from drug use 0.7 29
30. Strong desire to use drugs 0.7 28
31. Spends a lot of time use drugs 0.7 29
32. Longer than intended use of drugs 1.0 42
33. More to get the same effect using drugs 0.8 33

*Note: For each disorder, additional symptoms questions asked only of women who endorsed the screener

question(s)

statistically significant differences were observed by
race/ethnicity, education, or whether or not the mother
was pregnant at the time of data collection.

Maternal characteristics
Table 4 shows the relationship of each maternal charac-

teristic to mothers’ odds of endorsing symptoms consis-
tent with each of the four symptomatic profiles, adjusted

for the aforementioned maternal characteristics. Women
who reported functional impairment and/or had experi-
enced relationship dissolution had increased odds of en-
dorsing the Severe depression and anxiety profile. Women
with higher parity and/or current functional impairment
had higher odds of endorsing the Depression only profile.

Postpartum behavioral health problems were the stron-
gest correlates of belonging to a symptomatic year 3 pro-
file. After adjustment for all other maternal characteristics,
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Fig. 2 Item-level predicted probabilities associated with maternal behavioral health symptom profiles based on 33-item year 3 latent class analysis, N =
4205

postpartum MDE and smoking in pregnancy were indepen- ~ Postpartum GAD was associated with all except the year
dently associated with each symptomatic profile. 3 Depression only profile. Postpartum marijuana use and

Table 2 Comparison of symptom profiles based on LCA and probable disorders based on CIDI-SF

Year 3 maternal behavioral health symptom profiles

Depression and Severe depression and Depression  Anxiety Currently symptom  Total
substance use anxiety only only free

Estimated proportion and class size, % 1.4 (59) 5.3 (223) 14.5 (608) 2.2 (94) 76.6 (3221) 4205
()
Year 3 probable disorder (CIDI-SF criteria)
Depression

Major depressive episode (MDE) 62.7 100.0 96.9 32 0.0 20.3
Anxiety

Generalized anxiety disorder (GAD) 0.0 67.7 0.0 394 0.0 4.5
Alcohol dependence

Probable alcohol dependence (AD) 18.6 0.0 0.0 0.0 0.0 0.3
Any probable disorder

MDE and/or GAD and/or AD and/or 83.1 100.0 96.9 42.6 0.03 21.5

DD

Drug use

Marijuana use 559 8.5 2.8 11.7 2.0 34

Hard drug use 52.5 13.5 7.2 9.6 2.6 4.7
Alcohol use

Binge drinking (5+ drinks in one 54.2 18.8 9.4 10.6 7.3 9.0

occasion)

Notes: Item-level missingness ranged from 0 to 4.7%; LCA, latent class analysis; CIDI-SF, World Health Organization Composite International
Diagnostic Interview, short form
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Table 3 Frequency and between-group differences for correlates of year 3 maternal behavioral health symptom profiles

Class label Depression  Severe depression and Anxiety  Depression and Currently Total Test
only anxiety only substance use symptom free statistic'
Sample % (N) 14.5(608) 5.3 (223) 22094) 1.4(59) 76.6 (3221) 4205
Maternal age (M, SD), [range 27.4 (5.6)  28.2(5.8) 284 (5.8) 27.4(5.7) 28.4 (6.2) 282(6.1)  0.038
16-50]
15-24 years 41.0 30.5 309 40.7 34.0 34.8 0.009
25-34 years 45.9 53.4 50.0 47.5 47.8 479
35 years and older 13.2 16.1 19.2 11.9 18.2 17.3
Race/ethnicity (%)
Non-Hispanic white 21.1 229 28.7 20.3 21.7 21.8 0.066
Non-Hispanic black 54.3 46.2 41.5 61.0 47.0 48.1
Hispanic 20.9 26.5 24.5 13.6 27.3 26.0
Other 35 45 53 5.1 3.8 3.8
Relationship status (%)
Married 26.5 21.1 34.0 23.7 342 323 <0.001
Cohabitating 18.3 14.8 16.0 10.2 20.4 19.5
Not cohabitating (but 5.4 3.6 8.5 5.1 5.6 5.5
together)
Another relationship (not 19.8 25.1 14.9 339 17.5 18.4
focal father)
Single 30.0 354 26.6 27.1 224 24.3
Maternal education (%)
Less than high school 352 41.0 351 35.6 323 332 0.058
Completed high school 31.0 24.8 319 40.7 30.7 30.6
Any post-secondary educa- 33.8 34.2 33.0 23.7 37.1 36.2
tion
Household federal poverty line (FPL), %
Poor/near poor, < 100% 48.9 50.7 41.5 52.5 39.8 41.9 <0.001
FPL
Low income, 100-199% 26.5 229 29.8 23.7 24.7 25.0
FPL
Middle or high income, 24.7 26.5 28.7 23.7 35.5 33.1
200% + FPL
Currently pregnant (%) 5.16 6.3 7.6 1.7 7.14 6.74 0.218
1 child 23.6 25 28.4 27.3 27.5 26.8 0.139
2 children 322 343 36.4 29.1 354 34.8
3 or more children 44.1 40.7 352 43.6 37.1 38.4
Year 1 functional limitations 9.9 16.3 124 8.9 5.6 7.0 < 0.001
(%)
Year 3 functional limitations ~ 15.8 24.2 10.6 15.3 59 8.5 < 0.001
(%)
Perinatal behavioral health (year 1) (%)
Major depressive episode  33.4 47.1 309 27.1 8.2 14.7 <0.001
Generalized anxiety 4.8 18.4 13.8 13.6 1.1 3.0 < 0.001
disorder
Heavy drinking 72 10.3 10.6 25.4 53 6.3 < 0.001
Marijuana use 2.5 3.1 43 17.0 1.2 1.8 < 0.001
Hard drug use 0.2 0.5 1.1 3.4 0.2 0.2 < 0.001
Smoked during pregnancy ~ 25.7 30.5 30.9 52.5 16.3 19.3 <0.001

! Overall between-group differences in categorical correlates were analyzed using chi-square tests; continuous correlates with a 7 test.

2 Ttalics refer to statistically significant between-group differences, p value < 0.05

binge drinking were only associated with the “Depression  around the marijuana estimates was quite wide, likely due
and substance use” profile. We note that the 95% CI  to low levels of endorsement.
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Table 4 Adjusted odds ratios (and 95% Cls)'* of correlates of behavioral health symptom profiles, N= 4205

Depression only

Severe depression and anxiety ~Anxiety only

Depression and substance use

Sample size, % (N) 14.5 (608) 5.3 (223) 2.2 (94) 1.4 (59)
OR 95%CI OR 95% CI OR 95% CI OR 95% CI

Maternal age (ref: <25 years)

25-34 years old 0.72 0.58, 0.90 130 091, 1.87 1.24 0.73,2.11 0.86 045, 1.64

35 years and older 0.49 0.36, 0.68 0.97 0.58, 1.61 1.19 059,240 0.54 0.20, 1.45
Race/ethnicity (ref: non-Hispanic white)

Non-Hispanic black 097 0.73,1.25 0.78 0.52,1.18 0.68 0.39,1.20 1.48 0.70, 3.13

Hispanic 0.79 0.59,1.06 1.02 0.65, 1.61 0.77 041,144 0.88 0.33,2.33

Other 1.01 0.60,1.72 1.28 0.59,2.79 1.26 046,346 2.74 0.71, 10.53
Biological father relationship (ref: married)

Cohabitating 0.88 0.66,1.18 0.98 0.59, 1.64 0.67 034,131 040 0.14, 1.13

Together but not cohabitating 0.80 0.51,1.26 0.81 0.35, 1.88 1.26 0.52,3.01 0.52 0.13,2.08

Single (i.e., not in a relationship) 1.19 0.90,1.57 2.06 1.31,3.24 0.98 0.53,1.80 0.87 0.37,2.01

Another relationship (not biological father) 0.88 0.65,1.19 1.75 1.08, 2.83 0.62 030,128 1.16 0.51, 2.63
Maternal education (ref: <HS)

Completed high school 1.07 0.85,1.35 0.71 0.49, 1.05 0.99 0.58,1.68 1.67 0.87,3.23

Any post-secondary education 1.27 0.97,1.65 093 0.62, 1.41 0.81 044,151 1.15 0.51,2.61
Household poverty (ref: < 100% poverty line)

Low income, 100-199% FPL 097 0.77,1.23 0.92 0.63, 1.36 121 0.72,2.06 0.77 0.38, 1.55

Middle or high income, 200% or more FPL  0.73 0.56, 0.97 0.99 0.63, 1.53 0.80 042,153 0.78 0.35, 1.76
Year 3 parity (ref: 1 child)

2 children 1.16 0.89,1.51 1.28 0.81,2.02 0.95 0.55,1.66 0.97 0.45,2.09

3 or more children 1.37 1.05,1.78 1.04 0.65, 1.68 0.72 038,138 1.01 0.44,2.29
Currently pregnant 0.67 045,1.01 0.89 0.49, 1.64 1.07 048,238 0.15 0.02, 1.15
Functional health limitation (ref: no)

Year 1 0.89 0.61,1.29 1.01 0.56, 1.84 1.33 0.62,2.87 0.85 0.30,2.42

Year 3 2.75 2.02,3.75 3.96 2.52,6.24 1.33 0.61,294 2.15 0.89,5.21
Prior behavioral health risk

Year 1 major depressive episode (ref: no) 4.78 3.84,5.97 6.48 4.68, 8.95 3.31 198 553 231 1.19, 4.50

Year 1 generalized anxiety disorder (ref: no) 1.42 0.84,2.41 5.03 2.94, 8.59 5.72 2.73,11.96 5.75 2.25, 14.70

Year 1 binge drinking (ref: no) 1.08 0.75,1.57 1.32 0.80, 2.20 148 0.74,298 3.54 1.77, 7.06

Year 1 marijuana use (ref: no) 1.62 0.86,3.06 2.14 0.88,5.19 2.59 0.84,8.00 8.30 3.52,19.54
Year 1 hard drug use (ref: no) 0.44 0.06,3.33 1.08 0.14, 8.52 220 0.22,22.18 4.44 0.65, 30.26
Smoked during pregnancy (ref: no) 1.52 1.20,1.91 1.68 1.18 2.39 1.88 1.14,3.11 432 2.40, 7.80

OR, odds ratio; CI, confidence interval

!Ttalicized ORs and 95% CI indicate < 0.05 p value, i.e., that after adjustment for all correlates in the model, the odds of endorsing a given item was
statistically significant among mothers assigned to a certain behavioral health symptom profile, compared to the reference “Symptom free” profile

2 Multinomial logistic regression model was adjusted for the following maternal characteristics: maternal age, race/ethnicity, relationship status, maternal
education, household poverty status, parity, currently pregnant, functional health limitations in year 1 and year 3, postpartum probable major depressive
episode (MDE), postpartum generalized anxiety disorder (GAD), year 1 marijuana use, year 1 use of hard drugs, and smoking in pregnancy

Discussion and conclusions

The goal of this study was to describe the complex patterns
among mothers of toddlers of 33 common behavioral health
symptoms, and to identify maternal characteristics associated
with those patterns (profiles). Because unmarried mothers
were oversampled, making this a more vulnerable population
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than the average, we expected higher than average symptom
burden. However, three-quarters of the mothers were symp-
tom free. Four of the five profiles identified symptom clusters
that were clinically severe, as reflected in the high overlap
with probable psychiatric diagnoses (Table 2). Among
mothers with significant symptoms, almost all reported
experiencing depressive symptoms; only mothers assigned
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to the Anxiety only profile (2.2% of the sample) did not. This
study indicates that the routine use of a depressive symptom
screener such as the Edinburgh Postnatal Depression Scale
(EPDS), a 10-item scale that includes both depression and
anxiety symptoms (Cox et al. 1987) and has a break-out sub-
scale (EPDS-A) for those experiencing anxiety alone, can ad-
equately characterize the psychiatric symptoms of a large ma-
jority of mothers whose psychosocial circumstances match
those of our population.

By taking into account symptoms characteristic of multiple
types of disorders, we demonstrated how these symptoms
cluster within an individual’s experience. Importantly, we ob-
served that when depressive symptoms co-occurred with sub-
stance use symptoms, they were more moderate than when
mothers had Depression only (i.e., fewer depressive symp-
toms and “thoughts of death” less likely to be endorsed) and
when depressive symptoms co-occurred with anxiety symp-
toms, mothers experienced more severe depressive symptoms
than when they were in the Depression only profile. This
finding merits future study, particularly in longitudinal studies
where we can observe the developmental trajectories of sub-
stance use among mothers. In this study, we only had alcohol
and drug dependence information at year 3; future studies
could include more follow-up to assess the interaction be-
tween substance use, depression, and anxiety. Our finding
related to functional impairment was consistent with prior
research describing the strong associations between mental
health problems, functional impairment, and physical health
(Frank and Glied 2006; Brown et al. 2018).

Consistent with prior research, postpartum behavioral
health problems elevated mothers’ risk for being in symptom-
atic profiles in their children’s 3rd year. Both postpartum anx-
iety and depression strongly predicted persistence of symp-
toms in year 3. This is one of the ways in which this study
adds to the literature on maternal anxiety, which is not as
robust as the maternal depression literature (Ross and
McLean 2006; Goodman et al. 2014). Comparing probable
CIDI- and LCA-generated classification, we observed that
the majority of symptomatic women also had probable disor-
ders, with the exception of women in the Anxiety only profile.
For this profile, 43% did not have a probable disorder as per
CIDI-SF classification, consistent with evidence of the rela-
tively low rates of anxiety diagnoses compared to self-
reported symptoms (Schofield et al. 2014). The persistence
of postpartum anxiety highlights the importance of assessing
subthreshold anxiety symptoms among this population.

These findings should be interpreted in light of several
limitations. Although a strength of this study is its focus on
a highly vulnerable population at a critical life period, it is a
sample of low-income, mostly unmarried women and is pre-
dominantly women of color. Indeed, the Anxiety only profile
may be the most under-representative given that these symp-
toms may be more common among white women with higher

socioeconomic status. That said, the purpose of this study was
to describe symptom profiles among a vulnerable population
and not to generalize them to the larger U.S. population. Data
were collected in the early 2000s, so rates of symptoms and
maternal correlates may not represent present day rates. This is
especially true of the data on substance use, which predate the
current opioid crisis and likely do not represent current prac-
tices. Future studies are needed to replicate the findings of this
study in other more generalizable and more recently collected
data sources. Finally, mothers may have under-reported cer-
tain symptoms due to social desirability or fear of being re-
ported to child protective services (in particular for drug and
alcohol use behaviors), potentially leading to an underestimate
of prevalence (Huang et al. 2007; Breslau et al. 2017) and
perhaps reducing the complexity of the profiles.

The complex patterns and persistence of behavioral health
symptoms among this racially diverse national sample of
mostly low-income, unmarried mothers highlight the critical
needs of mothers of young children routinely seen in obstetric
and pediatric services. It is instructive that three of the four
symptomatic profiles involved depressive symptoms, empha-
sizing that systematic screening for depression will identify
the majority of women from similar psychosocial circum-
stances with significant behavioral health problems. Such
screening, combined with effective referral to treatment, has
the potential to improve the lives of women and their families.
This might involve integrating behavioral health services into
obstetric and pediatric care. For example, Grote and col-
leagues demonstrated the feasibility and efficacy of a
stepped- and collaborative care model among a racially/
ethnically diverse Medicaid population to address maternal
depression from pregnancy through 18 months postpartum
in a public hospital system (Grote et al. 2013, 2015). Such
an interdisciplinary approach to maternal mental health and
overall well-being has the potential to reduce the incidence,
prevalence, and cross-generational transmission of mental
health and substance use problems. The dual facts that post-
partum mood disorders and smoking in pregnancy were asso-
ciated with all symptomatic profiles among mothers of 3-year-
olds and that timely treatment of these behavioral problems is
effective, warrants serious self-scrutiny by obstetricians and
pediatricians, especially those in leadership positions. These
behavioral health risks are the most common threats to healthy
pregnancy and delivery (Grote et al. 2010). Mothers have
many obstetric visits for one pregnancy, and within
three years of the focal child’s birth, a quarter of these mothers
gave birth to an additional child and 11% experienced a mis-
carriage or abortion.

It is incumbent on these medical practices to follow current
screening recommendations (Selix and Goyal 2018) by devel-
oping provider education and screening and treatment proto-
cols to detect and address behavioral health problems, most
notably depression during the pregnancy and postpartum
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periods, and especially in health systems serving low-income
mothers who are at high risk for inadequate detection and
treatment (Witt et al. 2011). Not only are these problems likely
to persist, recur, and even become more severe, but without
systematic, evidence-based changes to the health system,
symptomatic mothers will rarely be screened, referred, and
actually see a mental health provider (Cox et al. 2016).
Given that this is a critical period in women’s lives for main-
taining their own health, sustaining stable, healthy romantic
and parent-child relationships, and supporting their children’s
development (Mistry et al. 2012), this is a medical system
issue much in need of action.
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