
Vol.:(0123456789)1 3

https://doi.org/10.1007/s00737-022-01223-x

ORIGINAL ARTICLE

Patterns of peripartum depression screening and detection in a large, 
multi‑site, integrated healthcare system

Amanda Koire1,2 · Bethanie S. Van Horne3,4   · Yen H. Nong3,4 · Cary M. Cain3,4 · Christopher S. Greeley3,4 · 
Lucy Puryear5

Received: 28 October 2021 / Accepted: 15 March 2022 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Austria, part of Springer Nature 2022

Abstract
The purpose of this study was to examine peripartum depression (PD) screening patterns within and across the prenatal and 
postpartum periods and assess the incidence of new positive screens during standard screening protocol timepoints to inform 
practice, particularly when limited screenings can be conducted.
This is a retrospective observational study of women screened for PD through a large, integrated health system using the 
Edinburgh Postnatal Depression Scale (EPDS) within their obstetrics and pediatric practices. Pregnancies with an EPDS 
score for at least one obstetric and one pediatric appointment between November 2016 and October 2019 were included 
(n = 3240). The data were analyzed using chi-squared test, Student’s t-test, and binary logistic regression analyses. An EPDS 
score of 10 or higher was considered a positive screen.
The positive screening rate for this cohort was 18.5%, with a prenatal positive rate of 9.9% and a postpartum positive rate of 
8.6%. Single relationship status showed a higher rate of PD overall. Two thirds of women were not screened until their third 
trimester, resulting in delayed detection for an estimated 28% of women who ultimately screened positive. Few new posi-
tive screens (1.3%) were detected after 9 weeks postpartum in women who had completed all recommended prior screens.
Obstetric providers should screen for PD as early in pregnancy as possible and continue to screen as often as feasible regard-
less of previous negative EPDS scores. Prioritizing screening more often in pregnancy and before 9 weeks postpartum is 
optimal to avoid delays in detection and intervention.
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Introduction

Depression impacts an estimated 7–15% of pregnant women 
(Bennett et al. 2004; Gavin et al. 2005) and 9–23.5% of post-
partum women in the USA (Bauman et al. 2020), with higher 

rates found among teen mothers and those in low-income 
households (Knitzer et al. 2008). Peripartum depression (PD) 
is characterized by depressed mood, anxiety, irritability, com-
pulsive thoughts, poor sleep and appetite, fatigue, and feel-
ings of guilt and despair (Horowitz & Goodman 2004; Miller 
2002). PD may present with suicidal ideation, and suicide is 
a leading cause of maternal deaths (Oates 2003). Untreated 
depression during pregnancy has further been associated 
with low birth weight, increased rates of preterm birth, and 
increased rates of cesarean section (Jarde et al. 2016; Rejnö 
et al. 2019). Mothers suffering from PD may experience an 
altered emotional attachment and interference in mother-infant 
bonding that can lead to infants having delayed physical and 
cognitive development, difficult temperament, poor self-regu-
lation, and increased likelihood of hospitalization and mortal-
ity (Dubber et al. 2015; Fransson et al. 2020; Moehler et al. 
2006; Murray 1992). Identification and treatment of PD have 
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been shown to improve outcomes for both mothers and their 
children (Halfin 2007; Li et al. 2020; Weissman et al. 2016).

The American Academy of Pediatrics (AAP), the Ameri-
can College of Obstetrics and Gynecologists (ACOG), and 
the U.S. Preventive Services Task Force (USPSTF) all rec-
ommend screening for PD; however, only the AAP provides 
guidance on the timing of the screening (American Col-
lege of Obstetricians and Gynecologists 2018; Earls et al. 
2019; Felder 2019). This is likely due to the lack of evi-
dence regarding appropriate timing for screening and which 
timepoint(s) would identify the greatest number of women 
experiencing symptoms (Bick & Howard 2010). As noted by 
Bick and Howard (2010), the timing of screening coincides 
with routine appointment times rather than being based on 
evidence of optimal screening times for PD.

Further complicating decisions on when and how often 
to screen is the ability of providers to be reimbursed for the 
screening from Medicaid and private insurance programs. 
For those without private insurance, Medicaid provides free 
health coverage for low-income women during pregnancy 
and up to 2 months after the birth of the baby. In 2016, 
the Centers for Medicare & Medicaid Services released an 
informational bulletin to provide clarity around the agency’s 
policy for PD screening, stating that “state Medicaid agen-
cies may allow such screenings to be claimed as a service for 
the child as part of the Early and Periodic Screening, Diag-
nostic and Treatment (EPSDT) benefit.” (Wachino, 2016). 
Additionally, state Medicaid agencies have discretion over 
the reimbursement approaches available to pediatric pro-
viders screening mothers within a child’s visit. States have 
developed reimbursement models for PD screening, which 
vary from one assessment allowed in Texas and Colorado to 
up to three screenings in North Dakota (Texas Legislature 
2017; Wachino 2016).

The purpose of this study was to examine PD screen-
ing results in pregnancy and postpartum to better under-
stand screening patterns within and across the prenatal and 
postpartum periods and assess the incidence of new posi-
tive screens during standard screening protocol timepoints 
to inform practice, particularly if providers are limited by 
clinical or financial constraints.

Methods

Setting

Texas Children’s Hospital (TCH) is an integrated health-
care system composed of three children’s hospitals, four 
obstetric practices, and over 50 pediatric practices located 
across greater Houston, Texas. In 2014, the system began a 
quality improvement initiative to increase access to maternal 
mental health services through universal screening for PD 

at obstetric and pediatric practices and to facilitate refer-
rals for evaluation and treatment (Puryear et al, 2019). All 
obstetric and pediatric practices were trained to administer 
the Edinburgh Postnatal Depression Scale (EPDS). Obstetric 
practices administered EPDS screenings at 11–13 weeks and 
35–37 weeks during pregnancy and at 6 weeks postpartum. 
Pediatric practices screened women at the 2-week and 2-, 4-, 
and 6-month well-baby visits.

Study population

Data collected between November 2016 and October 2019 
from obstetric and pediatric practice screening for PD in the 
TCH health system were analyzed. Pediatric and obstetrics 
appointment data were linked using unique patient identifiers 
for mother and infant. Pregnancies with an EPDS score for 
at least one obstetrics and one pediatric appointment were 
included in the study (n = 3240). In total, 3235 women were 
represented. Obstetrics appointments that took place dur-
ing pregnancy were coded as prenatal visits; those that took 
place up to a year after delivery and could not be explained 
by a subsequent pregnancy were coded as postpartum visits. 
Gestational/infant age was calculated as weeks relative to 
the date of birth.

Measures

The EPDS is a validated, self-reported instrument that con-
sists of 10 items to assess maternal mood and anxiety symp-
toms experienced within the past 7 days (Cox, Holden, & 
Sagovsky 1987). Except in rare instances of low literacy or 
language barriers, women completed the EPDS on their own 
during the clinic visit. The questions were available in both 
English and Spanish, and translation services were avail-
able for families speaking other languages. The instrument 
demonstrated adequate internal consistency for our dataset 
(α = 0.817). An EPDS score ≥ 10 was considered a positive 
screen. For pregnancies with at least one positive EPDS 
score recorded, the first positive screen was used for down-
stream analysis. For pregnancies with no positive EPDS 
score recorded, the screen with the highest EPDS score was 
used for downstream analysis.

Demographic variables collected from the electronic 
medical record (EMR) included maternal age, race, rela-
tionship status, and primary insurance. Race was coded as 
“White,” “Black,” or “Asian”; relationship status was coded 
as “Single,” “Married or in a Relationship,” or “Divorced, 
Separated, or Widowed”; and insurance status was coded as 
“Medicaid” or “non-Medicaid.” In Texas, where this study 
was conducted, pretax annual income eligibility for Med-
icaid for Pregnant Women is $25,512 for a single woman 
and $34,500 for a couple experiencing their first pregnancy 
(Texas Health and Human Services N.D).
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Analysis

Data were analyzed in SPSS version 24 using descriptive 
and inferential statistical methods including Chi-squared 
test, Student’s t-test, and binary logistic regression. For 
binary logistic regression analysis, pregnancies with com-
plete data on all variables of interest were included.

Ethics

This retrospective study involving human participants was 
in accordance with the ethical standards of the institutional 
and national research committee and with the 1964 Helsinki 
Declaration and its later amendments or comparable ethical 
standards. This study was approved by the Baylor College of 
Medicine Institutional Review Board (H-46478).

Results

In this sample, the mean maternal age was 31.84 (SD = 5.04), 
and most women were white (73.8%), married (78.6%), and 
using non-Medicaid insurance (86.6%) (Table 1). The vast 
majority of women represented had one pregnancy (99.85%, 
n = 3230) during the study period, while 0.15% (n = 5) had 
two pregnancies meeting criteria for inclusion. Of 3240 total 
pregnancies represented in the study, 601 screened positive 
(EPDS ≥ 10) at least one time, indicating an 18.5% positive 

screen rate. Of the pregnancies that screened positive, 53.4% 
were first detected prenatally and 46.6% postpartum, result-
ing in a 9.9% prenatal positive screen rate and an 8.6% post-
partum positive screen rate. The mean EPDS score of a first 
positive screen was 12.43 (SD = 2.83).

Overall, more screenings occurred in later pregnancy 
and within the first 9 weeks post-delivery. During the 
first 9 weeks postpartum, the rate of first positive screens 
was 7.16%, with an overall positivity rate of 11.4% when 
including cases of PD detected during pregnancy that 
continued into the postnatal period. Screening occurring 
at or around the 12-week prenatal visit had the highest 
rate of first positive screens and second highest overall 
positivity rate (8.5%), but the fewest screens of all time-
points (Table 2). For women with prenatal positive EPDS 
screens, the majority were first screened and detected at 
the 36-week gestational age (GA) obstetrics appointment. 
Only 26% of prenatal screening occurred at the 12-week 
appointment, and we estimate that a lack of screening at 
this timepoint resulted in delayed detection for approxi-
mately 28% of those who ultimately screened positive. 
After accounting for this screening disparity, first posi-
tive screen detection rates were not significantly differ-
ent between the two timepoints (8.5% at ~ 12-week GA 
vs 7.3% at ~ 36-week GA, Chi-Squared test p = 0.22). To 
further disentangle screening frequency from newly emer-
gent depressive symptomatology in the prenatal period, we 
also assessed the subset of the data encompassing women 

Table 1   Demographic 
characteristics by perinatal 
depression screening results

Note: EPDS, Edinburgh Postpartum Depression Scale; EPDS + includes scores ≥ 10

All patients EPDS +  EPDS − 

n = 3240 n = 601 n = 2639
Maternal age (y) 31.8 (14.9–48.4) 31.4 (16.1–48.1) 32.0 (14.9–48.5)
No. of appointments 4.7 (2–10) 4.8 (2–9) 4.7 (2–10)
Maternal race
White 73.8% 70.9% 74.4%
Black or African American 13.9% 17.8% 13.0%
Asian 12.3% 11.3% 12.6%
Marital status
Married/significant other 78.6% 70.8% 80.3%
Single 20.9% 28.2% 19.2%
Separated/divorced/widowed 0.6% 1.0% 0.5%
Mother’s primary insurance
Not medicaid 86.6% 81.4% 87.8%
Medicaid 13.4% 18.6% 12.2%
EPDS + screen
No 81.5%
Yes 18.5%
First flagged positive
Prenatally 53.4%
Postpartum 46.6%
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who were assessed at both the 12- and 36-week appoint-
ments (n = 913) and found that in this subset the percent-
age of prenatal positive EPDS screens was similar to the 
cohort as a whole at 11.2%, but the rate of first positive 
screen detection was 8.2% at 12 weeks compared to 3.3% 
at 36 weeks.

The postpartum period accounted for 46.6% of newly 
detected PD. An overwhelming 77% of pregnancies that 
screened EPDS positive postpartum did so in the first 
9 weeks after delivery. Less than 3% of pregnancies first 
screened positive after the infant was 9 weeks old. For those 
in the full cohort who were positive for the first time post-
partum (n = 280), pediatric surveillance was responsible for 
the detection of 22.9% of positive screens.

Finally, for women who had a negative screen prior to 
screening positive, the mean EPDS score of the negative 
screen was 4.93 (SD = 2.80) compared to a mean highest 
score of 4.33 (SD = 2.70) for women who remained nega-
tive throughout pregnancy and postpartum (Student’s t-test, 
p < 0.001). While 13.3% of women with an EPDS score of 
6–9 were positive at the next screening compared to 9.2% of 
women with a score of 0–5, 12.6% of women who screened 
positive had an EPDS score of 0 at their previous screen.

Positive EPDS screens were more commonly detected 
in women who were Black, single, and insured by Med-
icaid. However, maternal age, race, Medicaid status, and 
total number of EPDS screens were not significantly asso-
ciated with EPDS positive status (Table 3). Among women 
who were single, the odds of a positive screen were 44% 
higher than for those in a relationship (OR 1.437, 95% CI 
1.122–1.841; p < 0.01).

Discussion

The objective of this study was to examine patterns of PD 
screening and positive screens detected in the prenatal and 
postpartum periods within the standard obstetric and pedi-
atric screening timepoints. We examined 3240 pregnancies 
that occurred within a large, multisite, integrated health-
care system in the USA. The integration of appointment data 
from multiple specialty providers allowed for a longitudinal 
view of PD screening and detection throughout the prena-
tal and postpartum periods. Given the lack of an existing 
consensus regarding the recommended number and optimal 
time(s) for PD screening, our findings can help inform when 
PD screening provides the most clinical value and, if neces-
sary, when discontinuing screening would be reasonable.

The positive screen rate for this cohort was 18.5%, with 
a total prenatal rate of 9.9% and a postpartum rate of 13.0%. 
These values are consistent with what has been reported by 
other large studies, in which prenatal depression rates have 
typically ranged from 7 to 15% (Bennett et al. 2004; Gavin 
et al. 2005) and postpartum depression rates from 9 to 23.5% 
(Bauman et al. 2020). Women who screened EPDS positive 
at any point during pregnancy or postpartum were signifi-
cantly more likely to have a relationship status of single, but 
other demographic features such as age, race, and Medicaid 
status were not associated with a positive screen. This is 
consistent with other research indicating higher rates of PD 
in single and unpartnered women and the value of emotional 
closeness and relationship satisfaction in protecting against 
PD (Bilszta et al. 2008; Pilkington et al. 2015).

Just over half of pregnancies that screened positive were 
detected through obstetric practices prenatally (as noted in 
Table 1). While most women who screened positive prena-
tally were detected at the 36-week GA appointment, many 
of those women would likely have screened positive sooner 
had they been screened earlier in their pregnancy, indicating 

Table 2   Description of perinatal depression screening timing

Note: Timing for prenatal screenings was estimated based on the date of the screening relative to the date of delivery

Prenatal All Postpartum All

 ~ 12 weeks  ~ 36 weeks Prenatal 0–9 weeks 10 + weeks Postpartum

Entire cohort
Total screened 1062 3014 3240 3002 2404 3240
First positive screen at this timepoint 90 215 321 215 65 280
% First positive at this timepoint 8.47% 7.13% 9.9% 7.16% 2.70% 8.6%
Total positive screens at this timepoint 90 242 321 341 143 421
% Total Screens at this timepoint 8.47% 8.03% 9.9% 11.36% 5.95% 13.0%
Subset with both prenatal appointments
Total screened 913 913 913
First positive screen at this timepoint 75 28 103
% First positive at this timepoint 8.2% 3.3% 11.3%
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a missed opportunity for early intervention. Although there 
were two recommended screening timepoints during preg-
nancy, the majority of women were screened only once. 
Women were nearly three times more likely to be screened 
at the 36-week appointment despite existing protocol to 
screen at the 12-week obstetrics visit, perhaps due to time 
constraints at earlier appointments or late presentations to 
prenatal care (Osterman & Martin 2018). After adjusting 
for screening frequency, there was no significant difference 
between the new positive EPDS screen rates between the 
two timepoints, indicating that screening earlier does not 
produce inferior results with respect to sensitivity if a clini-
cian can screen only once. Given that approximately two 
out of every three women screened at the 36-week checkup 
were not assessed prior, positive screens at 36 weeks could 
be detecting symptoms that have been ongoing throughout 
pregnancy. Support for this possibility was further strength-
ened by findings from the subset of the cohort that did have 
data from both timepoints, which indicated that the rate of a 
newly positive screen at the 36-week GA appointment was 
considerably lower (3.3% at 36 weeks compared to 8.2% at 
12 weeks). These results suggest that what appears to be 
a particularly high yield of EPDS positive screens at the 
36-week appointment is artificially inflated by a relative 
dearth of screening earlier in pregnancy, and that just over 
half of positives at the 36-week appointment may fall into 
the category of “missed” early prenatal depression.

The clinical implications of these results are that obstet-
ric practices should be incorporating PD screening into 
their workflow as early in pregnancy as possible because 
depressive symptoms in pregnancy are linked to poorer 
maternal–fetal and postpartum bonding, as well as adverse 
neonatal outcomes including preterm birth and long-term 
consequences for neurodevelopmental outcomes in children 

such as attentional, emotional, and behavioral disturbances 
(Dubber et al. 2015; Fransson et al. 2020; Moehler et al. 
2006; Murray 1992; Straub et al. 2012). The need for and 
potential benefit of additional screenings throughout preg-
nancy is also supported by our findings, as there was a non-
trivial proportion of women who indicated symptoms later 
in pregnancy. Furthermore, while women who screened 
positive after an initial negative screen had significantly 
higher average total EPDS scores on the preceding screen 
when compared to the highest EPDS scores of women who 
remained negative throughout, the absolute difference was 
small and this finding did not suggest that a low initial score 
was an indication to defer or discontinue further screening. 
In fact, of women who did screen positive during pregnancy, 
one in eight reported a complete absence of symptoms on 
the EPDS assessment preceding their positive screen, under-
scoring the challenges of predicting who will develop symp-
toms and the need for regular screening in all women. Future 
studies would be useful to determine if there are identifiable 
score trajectories when considering maternal demographic 
factors and all timepoints. Recent work has addressed the 
possibility and potential value of such trajectories in the 
postpartum period but did not assess symptoms prior to 
4 months postpartum (Putnick et al. 2020).

Nearly half of EPDS positive pregnancies in this dataset 
were detected for the first time postpartum despite receiving 
prenatal screening, highlighting the value of both prenatal 
and postpartum depression screening. Screening in pediatric 
practices plays a critical role because a sizable proportion 
of women (one in five) who screened newly positive post-
partum was not screened by obstetrics postpartum. Few new 
positive screens were detected after 5 months postpartum 
despite over half the cohort being assessed past this time-
point. Given that this study required both a prenatal and 

Table 3   Demographic 
predictors of positive perinatal 
depression screen

β SE OR 95% CI p-value

Maternal age (y) 0.003 0.010 0.997 0.977–1.102 0.775
No. of appointments 0.051 0.033 1.052 0.987–1.122 0.118
Maternal race
White (ref)
Black 0.197 0.131 1.217 0.942–1.574 0.133
Asian 0.027 0.147 1.027 0.771–1.369 0.854
Marital status
Married/significant other (ref)
Single 0.363 0.126 1.437 1.122–1.841 0.004
Separated, divorced, widowed 0.768 0.500 2.156 0.809–5.743 0.124
Medicaid status
Not medicaid (ref)
Medicaid 0.261 0.148 1.299 0.972–1.734 0.077
Note: N = 3206; 594 positive screen; 2612 negative screen; SE standard error; OR odds ratio; CI confi-

dence interval
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postpartum screen for inclusion, women with preexisting 
affective disorder may have been detected earlier in our 
study, a possibility further supported by the low rate (1.4%) 
of new positive screens after even 9 weeks postpartum in 
women who had been maximally screened in pregnancy 
and early postpartum. Despite the low rate of new posi-
tive screens after 9 weeks postpartum in this study, more 
extensive or longer-term postpartum screening may still 
be indicated for groups at known high risk of postpartum 
mood disorders, including mothers of preterm babies in the 
neonatal intensive care unit (Pace et al. 2016), and clarify-
ing screening practices in such subpopulations would be a 
valuable topic for future research.

Importantly, affective disorders in women that begin or 
recur independently of a specific peripartum process can 
still have a large impact on parenting efficacy and child 
well-being, and extending maternal depression screening in 
a pediatric context in a way that does not overburden clini-
cians could certainly have benefits beyond the scope of PD 
screening (Olson et al. 2002; Pelaez et al. 2008).

Limitations in this study include minimal maternal demo-
graphic information. Notably, this study was not able to dis-
tinguish between Hispanic and non-Hispanic White patients 
and thus was unable to leverage the inherent diversity of the 
study setting, in which 43% of the city population identifies 
as Hispanic or Latinx, for more detailed analysis. Social sup-
port, socioeconomic status, life stress, and past psychiatric 
history have all been shown to be associated with PD but 
were not assessed here (Beck 2001). However, the choice 
of study variables reflects the maternal factors that are most 
commonly and consistently recorded in clinical practice and 
easily available for consideration by healthcare providers. 
Moreover, while nearly two-thirds of women with positive 
prenatal screens did not screen positive again postpartum, 
we do not have data informing who received pharmacologic 
and therapeutic interventions in the interim. Because of pro-
tocols in place within the electronic medical record (EMR) 
facilitating electronic referrals to psychiatric care for those 
who screened positive, a high rate of intervention in this 
sample is likely.

This study has a number of important clinical implica-
tions. First, obstetrics providers should screen for PD as early 
in pregnancy as possible and continue to screen as often as 
is feasible, even if women reported low or no symptoms on 
previous screens. Automatic alerts for providers within the 
EMR to identify women who need screening, regardless of 
when they enter into care, may prove beneficial for increasing 
early detection. Second, although awareness of demographic 
variables may be useful to providers in conceptualizing patient 
priority groups, increased screening would be advantageous 
to and recommended for all women. Across multiple decades 
of research, survey studies (e.g., Leddy et al. 2011; LaRocco-
Cockburn et al. 2003) have indicated that obstetricians view 

appointment time constraints, insufficient reimbursement for 
screening, and discomfort treating depression as obstacles 
to screening. While creative online training modules (e.g., 
Byatt et al. 2021) have recently been developed to address 
obstetrician comfort with screening for and treating perinatal 
depression, institutional and structural support for such train-
ing, longer patient appointments, more specific guidance from 
ACOG regarding timing of perinatal screening, and systemic 
changes to insurance valuations of mental health care are also 
needed to effect meaningful change. Augmentation and stand-
ardization of Medicaid reimbursement rates nationally may 
present a target for policy initiatives, as existing research on 
this topic indicates that increased Medicaid reimbursement 
for prenatal visits is associated with a higher number of pre-
natal visits (Sonshak 2015). Third, since a substantial propor-
tion of women did not have a postpartum EPDS screen with 
their obstetrician, pediatric screening proves crucial to detect 
cases of PD that might otherwise be missed. However, while 
unresolved depressive symptoms after a positive prenatal or 
postpartum screen were not uncommon, few new positive 
screens were detected after 9 weeks postpartum for our cohort 
in women with all recommended prior screens. Prioritizing 
screening more often in pregnancy and early postpartum is 
ideal to avoid delays in detection and intervention.
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