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Regional Differences in Various Risk
Factors for Postpartum Depression:
Applying Mixed Models to the
PRAMS Dataset

Janace J. Gifford", Jenna R. Pluchino?®, Rebecca Della Valle and Jaclyn M. Schwarz*

Department of Psychology, University of Delaware, Newark, DE, United States

Purpose: The purpose of this study was to assess the association between various risk
factors with postpartum depression severity using a large dataset that included variables
such as previous mental health status, social factors, societal factors, health care access,
and other state-wide or region-specific variables.

Methods: We obtained the most recently available (2016-2017) dataset from the
Pregnancy Risk Assessment Monitoring System (PRAMS), which is a dataset compiled
by the Centers for Disease Control (CDC) that collects state-specific, population-based
data on maternal attitudes and experiences before, during, and shortly after pregnancy
from over 73,000 women in 39 states. We utilized a hierarchical linear model to
analyze the data across various levels, with a symptom severity scale (0-8) as the
dependent variable.

Results: Of the 21 variables included in the final model, nine variables were statistically
significant predictors of symptom severity. Statistically significant predictors of increased
postpartum depression symptom severity included previous depression diagnosis and
depression symptoms during pregnancy, baby not residing with mother, unintentional
pregnancy, women with less than a high school degree and more than a college degree,
Women Infants Children (WIC) enrollment, and married women. In contrast to these
other factors, attendance at a postpartum follow up appointment was associated with
significantly increased symptom severity. Age revealed an inverted curve in predicting
postpartum symptom severity.

Conclusions: There was no significant difference in symptom severity scores across
the 39 participating states. Most notably, postpartum depression symptom severity was
associated with previous depression diagnosis and previous symptom severity, but our
results also reveal novel social and education factors that contribute to the support and
well-being of the mother and child.
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INTRODUCTION

According to the Centers for Disease Control and Prevention
(CDCQ), about 1 in 9 women experience symptoms of postpartum
depression (PPD) after the birth of a child (1). As such,
postpartum depression should be considered an important
area of study in the basic biomedical and clinical research
communities. However, the classification of PPD as a mental
health disorder that is unique from Major Depressive Disorder
is controversial; and thus there has been very little research
investigating its unique etiology or risk factors. Literature
on postpartum depression shows a correlation between stress
and the likelihood of being diagnosed, although the source
of that stress can vary. Previous studies have shown IPV
(intimate partner violence) (2-9), being unmarried, unwanted
pregnancy (4, 6, 7, 9-11), and prenatal anxiety or depression
to be significant risk factors for PPD. In contrast, factors like
social support (12, 13), being older (4, 6, 8, 9, 11, 13-17)
achieving higher levels of education (4, 6, 11, 13, 15, 17),
and a higher income (4, 6, 8, 9, 14) have been shown to be
protective factors. Surprisingly, only 0.2% of basic biomedical
research in the field of depression mentions postpartum
mood disorders.

Similarly, the current diagnostic systems used by the
American Psychiatric Association and the World Health
Organization do not consider PPD a distinct mental health
disorder, but rather part of a subtype of major depressive
disorder (MDD). In the DSM-5, major depressive disorder
includes a subset classified as “a major depressive episode
with peripartum onset” which is defined as onset of symptoms
during pregnancy and/or the first 4 weeks postpartum, therefore
including both peripartum and postpartum depression (18).
Notably, this is an improvement from the DSM-IV, which
did not include the onset of depression during pregnancy.
In the United States, however, mothers are not screened for
PPD until their first and only 6-week postpartum follow-up
appointment with their obstetrician, which presents a barrier
to timely care and prevention, but also our understanding
of the factors that predict the risk and severity of PPD
is relatively limited. The importance of studying state level
variables in predicting PPD symptom severity stems from the
accessibility of healthcare providers (measured by providers per
capita) (19), in addition to the Medicaid threshold for pregnant
women and adult/parent caretaker in each state (20). With
this research project, we hypothesized that social and societal
factors, as well as access to medical care and insurance may
contribute to the severity of postpartum depression symptoms
in women across the US in a region specific manner. To
examine this, we used the most recently available dataset of
the Pregnancy Risk Assessment Monitoring System, or PRAMS,
from 2016 to 2017. This dataset is compiled by the CDC
from women via a questionnaire sent by mail 3-4 months
after a mother’s delivery date. The data from PRAMS is used
to document issues impacting adverse birth outcomes, but
also includes questions about postpartum mental health. The
dataset includes responses from over 73,000 women in 39
states.

MATERIALS AND METHODS

A hierarchical linear model was utilized to analyze postpartum
depression severity and its association with variables collected
from the PRAMS dataset. This dataset is compiled from women
via a questionnaire sent by mail 3-4 months after a mother’s
delivery date. The data from PRAMS is used to document
variables impacting adverse birth outcomes, but also includes
questions about postpartum mental health. The dataset includes
responses from over 73,000 women in 39 states. The dataset used
was reviewed and deemed exempt from IRB at the University of
Delaware as all personal information had been de-identified prior
to receiving the dataset from the CDC.

We also sought to determine how variables at the state level
might affect PPD risk factors for individual women. We analyzed
the healthcare provider data by categorizing the providers based
on specialties to determine how many would be accessible
specifically to pregnant women. Specialties included psychiatrist,
psychologist, family/marriage counselors, and mental health
counselors. Medicaid cutoft data was specifically organized into
thresholds for pregnant women and thresholds for adult/parent
caretaker. These variables were added to the dataset using data
from reports by The Henry J. Kaiser Family Foundation and U.S.
Department of Health and Human Services, Health Resources
and Services Administration, and the National Center for Health
Workforce Analysis.

Variables at the lower level of our analysis include a variety of
demographic variables as well as variables related to health care
utilization, prior depression, and stress. These variables included
mother’s age (M = 29.46, SD = 5.79), mother’s race (57.8% white,
19.1% black, 23.1% other) household income (M = 6.62, SD =
4.542), whether the baby lived with the mother at the time of
survey (95.3% responded yes), prior depression diagnosis (13.9%
has prior diagnosis), infant mortality (0.5% mortality), pregnancy
intendedness, marital status (40.1% unmarried, 59.9% married),
attendance at a postpartum checkup (87.9% attended), mother’s
education level (M = college or more), whether the mother
reported smoking (88.9% reported no), number of previous
births (M = 1.01, SD = 1.061), paternity acknowledgment (26.7%
yes, 17.6% no, 55.7% no data), length of baby’s hospital stay (M =
0.649 days, SD = 0.993) number of dependents (M = 2.97,SD
= 1.416), prenatal care quality, whether the mother reported
breastfeeding (78.8% did breastfeed, 19.1% did not), and WIC
enrollment (39.5% enrolled). Special Supplemental Nutrition
Program or Women, Infants, Children (WIC) is a government
supported program in the United States that aims to protect the
health of lower income women, infants and children up to age 5
who may be at nutritional risk. This program provides nutritious
foods, nutrition education and supplement diets as well as access
to other health and social services (21).

The dependent variable was PPD symptom severity, which
was determined by taking two of the PRAMS questions about
depression and anhedonia and combining them to generate a
single postpartum depression symptom severity score. These two
questions were, “Since your new baby was born, how often have
you felt down, depressed, or hopeless?” and “Since your new baby
was born, how often have you had little interest or little pleasure
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TABLE 1 | Predictors observed. Listed are the 22 variables observed of which 9
(indicated with *) were found to be significant predictors of symptom severity.

Variable Estimate F Sig.

Depression symptoms during pregnancy — * 1.579403 1081.669  0.000
Does baby live with mother? ¥ —0.955017 57.320 0.000
Depression diagnosis prior to pregnancy — * 0.580786 145.453  0.000
Infant mortality 0.422144 0.428 0.513
Pregnancy intendedness * —0.297919 87.694 0.000
Marital status *0.195915 7.012 0.008
Postpartum checkup * —0.130486 9.101 0.003
Mother’s education * 0.080590 21.285 0.000
WIC enroliment *0.089245 6.787 0.009
Smoking 0.069559 2.266 0.132
Breastfeeding 0.041069 1.310 0.252
Rural or urban? 0.043996 1.692 0.193
Number of previous births 0.020780 1.173 0.279
Paternity acknowledgment 0.028463 0.632 0.427
Length of baby’s hospital stay 0.015809 1.089 0.297
Number of dependents 0.015676 1.510 0.219
Type of insurance 0.010998 0.549 0.459
Mother’s age * —0.009806 9.386 0.002
Prenatal care quality —0.009029 0.377 0.539
Mother’s race 0.007702 1.497 0.221
Household income —0.003741 0.348 0.555

in doing things you usually enjoyed?” Each utilized a 5 point
Likert scale where 0 is never and 4 is always, thus combining the
score from these two questions resulted in a symptom severity
scale ranging from 0 to 8, where 0 is no symptoms at all
and 8 is the most severe symptoms. The results from the first
hierarchical linear model including state level and lower level
variables reflected no significant effect on postpartum symptom
severity, therefore state level variables were removed from the
final model. This final hierarchical linear model included 21
predictor variables listed in Table 1. The estimates (regression
coefficients) at the individual level for each of these variables
are listed in Table 1 in order of overall effect size. Significant
estimates (with an o = 0.0005) of factors is indicated by an
asterisks, and the p-value is listed.

RESULTS

The frequency distribution for our symptom severity scale
revealed that 29.5% of women scored a 0, while 0.5% scored an
8 (Figure 1). To put this into perspective, 1 in 200 new mothers
were experiencing severe postpartum depression symptoms at
the time of the survey.

At the upper or state level, differences in symptom severity
were accounted for by only 0.56% of the variance, and contrary
to our hypothesis, none of the state-level variables (including
the medicaid cut off rates and the number of mental health care
providers per capita) improved our model, and so these variables
were not included in the final or subsequent analyses.

Percent of PRAMS respondants at each symptom severity level
3.2% 0.7% _0.5%

|~

-

12.1%

=.00 =100 =200 ~3.00 =400 =500 =6.00 =7.00 =8.00

FIGURE 1 | Distribution of symptom severity scores across PRAMS
respondents.

At the lower level of our modeling, having depression
symptoms during pregnancy was associated with a 1.58 point
increase in the symptom severity of postpartum depression, the
largest effect size and greatest predictor in our model. Similarly,
having a depression diagnosis prior to pregnancy was associated
with a 0.58 point increase in symptom severity (Figure 2).

Other social and personal factors analyzed at the lower level
of our model also accounted for the difference in postpartum
symptom severity. Specifically, if the infant is not residing
with the mother, it was associated with a 0.96 point increase
in symptom severity. Moreover, reporting the pregnancy as
“unwanted” or having been “wanted later” was associated with
a 0.30 point increase in postpartum depression symptom severity
compared to women who reported their pregnancy as “wanted
now” or had “desired having it sooner.” Being married was
associated with a 0.20 increase in symptom severity, as compared
to unmarried women. Attending postpartum checkups was also
associated with a 0.13 point increase in symptom severity.
Participation in the Women, Infant’s, and Children’s Nutritional
Program (WIC), which is available to mothers who qualify based
on low income, was associated with a 0.09 point increase in
postpartum depression severity. Maternal education was also
a significant predictor (0.08), with women at the highest and
the lowest levels of education exhibiting fewer symptoms of
postpartum depression (Figure 3).

In contrast to the other factors analyzed, there was a negative
association between age and symptom severity with a decrease
0f 0.0098 points. Interestingly, in this model, race and household
income were not predictors of postpartum depression symptom
severity, regardless of previous literature that has identified such
an association. A full list of lower level variables and their effect
sizes can be found in Table 1.

DISCUSSION

The current analysis of the PRAMS dataset considered the
various state-specific, social, socioeconomic, and previous
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Prior Depression and PPD Symptom Severity

yes no yes no

Depression diagnosis prior
to pregnancy

4.0000

3.5000

3.0000

2.5000

2.0000
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PPD Symptom Severity (0-8 scale)
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0.5000

0.0000

Depression symptoms
durring pregnancy

FIGURE 2 | Postpartum symptom severity based on response to previous
depression diagnosis and depressive symptoms during pregnancy.

depression as risk factors for postpartum depression severity
in the United States. This analysis is unique in the number
and variety of important variables considered in the risk of
postpartum depression, as well as the use of the most recently
available PRAMS data set. Our analysis revealed that only 29.5%
of women surveyed experienced no symptoms of PPD or changes
in postpartum mood. Thus, our analysis revealed that 70.5%
of women surveyed experienced some change in mood during
the postpartum period. First these numbers are similar to other
reports that indicate ~60% of women experience some change
in mood postpartum, 20% of whom go on to be diagnosed
with PPD (22, 23). In the current analysis, 21.9% of women
experienced moderate (score = 4/8) to severe (score = 8/8)
levels of PPD symptoms, which is a large number of the women
surveyed, highlighting the importance of research examining
the causes of PPD. Similar to previous findings, the strongest
predictor of postpartum symptom severity occurred if a mother
had ever received a prior depression diagnosis or if she had
experienced depression symptoms during pregnancy. These two
factors predicted postpartum depression severity to a similar
degree (p < 0.001). The latter highlights the importance of
considering and including symptoms during pregnancy in the
diagnosis of postpartum depression. This finding also suggests
that the general neurobiological or physiological factors that
increase one’s risk of depression in general, also contributes to

Effect of Education on PPD Symptom Severity
25

2.0
*
15
1.
0.5
0.0

Less than high Some high
school school

Symptom Severity (0 to 8 scale)
o

High school Some college < College
Years of Education

FIGURE 3 | Postpartum symptom severity by education level as reported by
PRAMS respondents.

the subsequent risk of postpartum depression after birth. These
data are in line with and replicate previous findings of the
same nature, indicating that previous episodes of depression, a
depression diagnosis, or depressive symptom particularly during
the third trimester significantly increase the risk of postpartum
depression (4-6, 8-10, 14, 24). Moreover, these data support
the current classification of PPD as a subset or type of Major
Depressive Disorder.

The present study also observed a number of personal and
social characteristics as potential risk factors for postpartum
depression. Particularly, education level was associated with less
severe postpartum symptoms at the lowest and highest levels
of education. In prior studies which tested for educational
differences contributing to PPD, it was found that there
was a consistent negative association between education and
PPD symptom prevalence indicating that greater education is
associated with a decrease in PPD symptom severity (6, 11,
17, 23, 25). This finding of lower levels of education being
associated with decrease symptom severity was surprising but
may be due to the distribution of PRAMS respondents—3% of
respondents had less than a high school degree while 33.7% had
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FIGURE 4 | Average symptom severity of PRAMS respondents across age of respondent.
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the highest levels of education (college or more). The lack of
participants at the lowest level of education may not accurately
represent the prevalence of PPD symptom severity among the
lowest education level. The current analysis revealed that married
women (59.9% of women surveyed) were more likely to report
postpartum symptoms than unmarried women (40% of women
surveyed), a finding that is consistent with a previous finding
using an earlier PRAMS dataset from 2009 to 2011 in which
56.2% of women reported being unmarried and 43.8% of women
reported being married (10, 17). These other investigations
also indicate that increased relationship stress is a predictor
of postpartum depression severity, while decreased relationship
stress is a protective factor in the risk of postpartum depression
(26) and thus should be considered in the interpretation of these
current results as well.

In the present study we observed that age was associated with
postpartum symptom severity, younger women reported more
postpartum symptoms than older women with a notable decrease
in symptom severity with every 10 years of age which replicates
similar previous findings (Figure4) (2, 4, 6, 9, 13, 15, 17).
This finding suggests age may be an important risk factor for
postpartum depression and younger mothers in particular should
be screened for PPD.

Consistent with previous literature, WIC enrollment was
associated with a slight increase in symptom severity (3, 8,
16). Previous work has indicated women enrolled in WIC or

women who are WIC eligible are more likely to experience
PPD compared to non-eligible women and suggests that WIC
enrollment itself may not be a risk factor for PPD but rather WIC
eligibility or experiencing poverty itself may lead to increased
PPD risk (7). Moreover, the current results found that symptom
severity was elevated when the infant did not reside with the
mother and when pregnancy was unintended which replicated
previous findings (3, 4, 6, 7, 10, 27), and may relate to the
inability of the mother to effectively bond with her new infant
in these situations.

Unexpectedly, the present analysis revealed that women
who attended their 6 week postpartum appointment reported
increased postpartum severity. Although this was a surprising
finding, it may be that women who attended and were assessed
for PPD at this check in were more likely to recognize their
symptoms than women who did not attend their 6 week check
in. It is important to note that in the US it is common that
women receive only one check in appointment at 6 weeks
postpartum. Although the 6 week appointment is beneficial to
assess for PPD symptoms, this single 6 week check-in and lack
of structured interviews with women postpartum is limiting for
research purposes and overall potentially detrimental to women’s
mental health postpartum.

We predicted that taking into account state level variables
such as the mental health care providers per capita and
Medicaid cut off rates would reveal regional differences in
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postpartum depression risk factors. Analysis of the state level
variables did not reveal a significant correlation between
postpartum risk factors and certain areas of the country. It is
possible that these effects were due to the fact that stressors
which cause postpartum symptoms such as education level,
SES, and marital status are not unique to one particular
location. Regardless of location, women can experience
the same type of hardships which in turn can exacerbate
postpartum symptoms.

It is recognized that other factors not observed in the
present analysis may play a role in the development of
PPD and may include other etiological or biological factors,
levels of social support and individual psychological and
coping mechanisms. Future datasets should examine women
during pregnancy and postpartum for a more comprehensive
understanding of the development and risk factors for
postpartum depression. Overall, the results of the present
study support the future implementation of a more integrated
approach to assessing women at risk for PPD by screening
women throughout pregnancy for risk factors to maximize
intervention success.

REFERENCES

1. Centers for Disease Control and Prevention (2020). Depression Among
Women. Division of Reproductive Health. National Center for Chronic Disease
Prevention and Health Promotion.

2. Fok CCT, Hayes DK, Curtis AB, Nihoa WK, Shim M]J. Prevalence and
risk factors for self-reported postpartum depression symptoms (SRPDS) in
Hawai’i, 2012-2015. Hawai'i ] Health Social Welfare. (2012) 79:153-60.

3. Hayes DK, Ta VM, Hurwitz EL, Mitchell-Box KM, Fuddy LJ.
Disparities in self-reported postpartum depression among Asian,
Hawaiian, and pacific islander women in Hawaii: pregnancy
risk assessment monitoring system (PRAMS), 2004-2007. Matern
Child  Health ] (2010) 14:765-73. doi:  10.1007/s10995-009-
0504-z

4. Kapaya M, Boulet SL, Warner L, Harrison L, Fowler, D.
partner before and during pregnancy, and prenatal
counseling among women with a recent live birth, United States,

Intimate
violence

2009-2015. ]  Womens  Health  28:1476-86. doi:  10.1089/jwh.
2018.7545

5. Mitra M, Iezzoni LI, Zhang J, Long-Belll LM, Smeltzer
SC, Barton BA. Prevalence and risk factors for postpartum
depression  symptoms among women with disabilities. Mater
Child ~ Health ]J. (2015) 19:362-72. doi:  10.1007/s10995-014-
1518-8

6. Mukherjee S, Coxe S, Fennie K, Madhivanan P, Trepka MJ. Antenatal

and postpartum depressive symptoms in the
United States: the role of women’s socioeconomic status indices at the
state level. ] Women’s Health. (2017) 26:276-85. doi: 10.1089/jwh.2016.
5872

7. Pooler ], Perry DE Ghandour RM. Prevalence and risk factors for
postpartum depressive symptoms among women enrolled in WIC.
Matern Child Health ]. (2013) 17:1969-80. doi: 10.1007/s10995-013-
1224-y

8. Ruyak SL, Flores-Montoya A, Boursaw B. Antepartum services and
symptoms of postpartum depression in at-risk women. ] Obstetr
Gynecol Neonatal Nurs. (2017) 46:696-708. doi: 10.1016/j.jogn.2017.
07.006

9. Wouk K, Stuebe AM, Meltzer-Brody S.
health and breastfeeding practices: an analysis
2011  pregnancy risk  assessment  monitoring

stressful life events

Postpartum  mental
using the 2010-
system.  Mater

DATA AVAILABILITY STATEMENT

Publicly available datasets were analyzed in this study. PRAMS,
the Pregnancy Risk Assessment Monitoring System, is a
surveillance project of the Centers for Disease Control
and Prevention (CDC) and state health departments. It is
available to any researchers by submitting a proposal to
the CDC.

AUTHOR CONTRIBUTIONS

RD and JS: study conception and design. JP, RD, JG, and
JS: analysis and interpretation of results. JG, JP, and JS: draft
manuscript preparation.

FUNDING

This work was funded by the National Institutes of Health grant
R21MH122862 to JS and a University of Delaware Summer
Scholars Research Fellowship to JP. All authors contributed to
the article and approved the submitted version.

Child  Health ]. 21:636-47.  doi:
150-6

10. Gauthreaux C, Negron J, Castellanos D, Ward-Peterson M, Castro G,
De La Vega PR, et al. The association between pregnancy intendedness
and experiencing symptoms of postpartum depression among new
mothers in the United States, 2009 to 201la secondary analysis of
PRAMS data. Medicine. (2017) 96:5851. doi: 10.1097/MD.00000000000
05851

11. Morgan I, Hughes ME, Belcher H, Holmes L. Maternal sociodemographic
characteristics, experiences and health behaviors associated with postpartum
care utilization: evidence from Maryland PRAMS dataset, 2012-2013.
Matern Child Health ]. (2018) 22:589-98. doi: 10.1007/s10995-018-2

(2017) 10.1007/510995-016-2

428-y

12. Jarosinski JM, Pollard DL. Postpartum depression: perceptions
of a diverse sample of low-income women. Issues Mental
Health  Nurs.  (2014)  35:189-97.  doi:  10.3109/01612840.2013.8
48960

13. Lincoln A, Feyerharm R, Damron P, Devault M, Lorenz D. Terms and
conditions Privacy policy Maternal depression after delivery in Oklahoma. J
Oklahoma State Med Assoc. (2008) 101:307-11.

14. Liu Cindy H, Tronick E. Rates and predictors of postpartum depression
by race and ethnicity: Results from the 2004 to 2007 New York
city PRAMS survey (pregnancy risk assessment monitoring system).
Matern Child Health ]. (2013) 17:1599-610. doi: 10.1007/s10995-012-
1171-z

15. Lynch ~ CD,
treatment  and
Steril. (2014)
07.1247

16. Nidey N, Tabb KM, Carter KD, Bao W, Strathearn L, Rohlman DS,
et al. Rurality and risk of perinatal depression among women in
the United States. | Rural Health. (2020) 36:9-16. doi: 10.1111/jrh.
12401

17. Qobadi M, Collier C, Zhang, L. The effect of stressful life events on
postpartum depression: findings from the 2009-2011 mississippi pregnancy
risk assessment monitoring system. Matern Child Health ]. (2016) 20:164-
72. doi: 10.1007/s10995-016-2028-7

18. American Psychiatric Association. Depressive Disorders. In Diagnostic and
Statistical Manual of Mental Disorders. 5th ed. American Psychiatric
Publishing, Inc. (2013). doi: 10.1176/appi.books.9780890425596.807874

Prasad  MR.  Association  between infertility
symptoms  of  postpartum  depression.  Fertil

102:1416-21. doi: 10.1016/j.fertnstert.2014.

Frontiers in Global Women'’s Health | www.frontiersin.org

October 2021 | Volume 2 | Article 726422


https://doi.org/10.1007/s10995-009-0504-z
https://doi.org/10.1089/jwh.2018.7545
https://doi.org/10.1007/s10995-014-1518-8
https://doi.org/10.1089/jwh.2016.5872
https://doi.org/10.1007/s10995-013-1224-y
https://doi.org/10.1016/j.jogn.2017.07.006
https://doi.org/10.1007/s10995-016-2150-6
https://doi.org/10.1097/MD.0000000000005851
https://doi.org/10.1007/s10995-018-2428-y
https://doi.org/10.3109/01612840.2013.848960
https://doi.org/10.1007/s10995-012-1171-z
https://doi.org/10.1016/j.fertnstert.2014.07.1247
https://doi.org/10.1111/jrh.12401
https://doi.org/10.1007/s10995-016-2028-7
https://doi.org/10.1176/appi.books.9780890425596.807874
https://www.frontiersin.org/journals/global-women's-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/global-women's-health#articles

Gifford et al.

Risk Factors for Postpartum Depression

19.

20.

21.

22.

23.

24.

25.

U.S. Department of Health Human Services, Health Resources Services
Administration, National Center for Health Workforce Analysis. State-Level
Projections of Supply and Demand for Behavioral Health Occupations: 2016-
2030. U.S. Department of Health and Human Services, Health Resources
and Services Administration, National Center for Health Workforce Analysis
(2018).

Brooks T, Miskell S. Medicaid and CHIP Eligibility, Enrollment, Renewal,
and Cost-Sharing Policies as of January 2016: Findings from a 50-State
Survey. (2016). Available online at: http://files.kff.org/attachment/Report-
Medicaid-and- CHIP-Eligibility, - Enrollment-and- Cost- Sharing- Policies-as-
of-January-2020.pdf

USDA. WIC Fact Sheet. (2019). Available online at: https://www.fns.usda.gov/
wic/wic-fact-sheet (accessed June 14, 2021).

Liu CH, Tronick, E. Prevalence and predictors of maternal postpartum
depressed mood and anhedonia by race and ethnicity. Epidemiol Psychiatric
Sci. (2014) 23:201-9. doi: 10.1017/S2045796013000413

Stone SL, Diop H, Declercq E, Cabral HJ, Fox MP, Wise LA.
Stressful ~events during pregnancy and postpartum  depressive
symptoms. | Women’s Health. (2015) 24:384-93. doi: 10.1089/jwh.2014.
4857

Bloch M, Rotenberg N, Koren D, Klein E. Risk factors for early
postpartum depressive symptoms. Gen Hospital Psychiatry. (2006) 28:3-8.
doi: 10.1016/j.genhosppsych.2005.08.006

McGarry J, Kim H, Sheng X, Egger M, Baksh L. Postpartum depression
and help-seeking behavior. ] Midwifery Women’s Health. (2009) 54:50-6.
doi: 10.1016/j.jmwh.2008.07.003

26. Banker JE, Lacoursiere DY. Postpartum depression: risks, protective factors,
and the couple’s relationship. Issues Mental Health Nurs. (2014) 35:503-8.
doi: 10.3109/01612840.2014.888603

27. Mukherjee S, Fennie K, Coxe S, Madhivanan P, Trepka MJ. Racial and ethnic
differences in the relationship between antenatal stressful life events and
postpartum depression among women in the United States: does provider
communication on perinatal depression minimize the risk? Ethn Health.
(2018) 23:542-65. doi: 10.1080/13557858.2017.1280137

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Gifford, Pluchino, Della Valle and Schwarz. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Global Women'’s Health | www.frontiersin.org

October 2021 | Volume 2 | Article 726422


http://files.kff.org/attachment/Report-Medicaid-and-CHIP-Eligibility,-Enrollment-and-Cost-Sharing-Policies-as-of-January-2020.pdf
http://files.kff.org/attachment/Report-Medicaid-and-CHIP-Eligibility,-Enrollment-and-Cost-Sharing-Policies-as-of-January-2020.pdf
http://files.kff.org/attachment/Report-Medicaid-and-CHIP-Eligibility,-Enrollment-and-Cost-Sharing-Policies-as-of-January-2020.pdf
https://www.fns.usda.gov/wic/wic-fact-sheet
https://www.fns.usda.gov/wic/wic-fact-sheet
https://doi.org/10.1017/S2045796013000413
https://doi.org/10.1089/jwh.2014.4857
https://doi.org/10.1016/j.genhosppsych.2005.08.006
https://doi.org/10.1016/j.jmwh.2008.07.003
https://doi.org/10.3109/01612840.2014.888603
https://doi.org/10.1080/13557858.2017.1280137
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/global-women's-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/global-women's-health#articles

	Regional Differences in Various Risk Factors for Postpartum Depression: Applying Mixed Models to the PRAMS Dataset
	Introduction
	Materials and Methods
	Results
	Discussion
	Data Availability Statement
	Author Contributions
	Funding
	References


