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Purpose: This study aimed to determine the prevalence of and risk factors
for postpartum depression (PPD) in mothers of young infants presenting to
the pediatric emergency department (PED).
Methods: This was a prospective, observational study to evaluate the
prevalence of PPD in a sample of mothers of young infants presenting to
the PED of an urban, tertiary care children's hospital. A convenience sam-
ple of mothers with infants younger than 4 months who presented to our
urban, tertiary care PED was surveyed in English or Spanish using the Ed-
inburgh Postpartum Depression Scale (EPDS). Demographic information
was collected. Members of the study team evaluated and counseled those
mothers who screened positive on the EPDS (score ≥ 10). During the
PED visit, social work consultation and mental health resources were also
offered. Resource use and additional mental health needs were assessed,
with a follow-up telephone call 4 weeks after the initial ED presentation.
Performance characteristics of a brief, 3-question anxiety subset were com-
pared using a positive EPDS as the reference standard. All study partici-
pants were given information about community resources for new
mothers. Data were analyzed using t test or w2 (with Yates correction as
necessary).
Results: A convenience sample of 200 mothers was enrolled; 31 (16%)
of these mothers had an EPDS score of 10 or greater. Mothers had a mean
age of 27 years (range, 15–41); 45% were first-time mothers; 40% got pe-
diatric care in a state-funded clinic; and 10%were Spanish speaking. There
were no statistically significant differences in baseline demographic char-
acteristics of mothers with and without PPD. Mothers whowere depressed
were more likely to report that they either strongly agreed or agreed with
the statement “I feel that my child is always fussy” (P = 0.004). The anxiety
subscale produced a sensitivity of 0.87 (95% confidence interval [CI],
0.69–0.96), a specificity of 0.70 (95% CI, 0.63–0.77), and a negative pre-
dictive value of 0.97 (95% CI, 0.91–0.99). The majority of participants
(92%) reached at follow-up reported improvement in their mood. Fifty
percent reported discussing their mood with someone else, although only
33% of these women did so with a medical provider.
Conclusions: Postpartum depression affects a significant number of
mothers of young infants who present to the PED for medical care. There
are no clear demographic identifiers of these at-risk mothers, making uni-
versal screening an advisable approach. Capture of at-risk mothers during
PED visits may accelerate connection with mental health resources. Anxi-
ety seems to be a significant contributor. Mothers with PPD often charac-
terize their infants to have a “fussy” temperament. The most appropriate
referral for these women in this setting merits further investigation.
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P ostpartum depression (PPD) has been identified as an essential
topic in female reproductive health by the Centers for Disease

Control.1 In addition, screening of mothers for PPD has been
recommended of all pediatricians by the American Academy
of Pediatrics.2,3 It is estimated that many mothers with PPD are
undiagnosed by clinicians. One series reported that 53% of
mothers screened in an emergency setting had not been previously
screened by their providers.4 In addition, providers are often un-
able to predict which mother is likely to have depression without
the use of a formal screen.5

Postpartum depression is a common health issue among
women, affecting 5% to 15% of new mothers in different popu-
lations.6–8 The typical onset for this disorder is within 4 weeks
of delivery and may include manifestations such as anxiety, de-
pression, sleep disturbance, and psychosis.9 Treatment is often
comprehensive and may include psychotherapy, pharmacologic
management, and psychosocial/task-oriented supports.9

Risks to affected mothers, infants, and their families are well
described. Mothers experiencing PPD are at risk for insecure at-
tachment patterns with their newborns, ongoing mental health is-
sues, substance abuse (particularly in adolescent mothers), risk-
taking behaviors, and use of corporal punishment.10–13 Mothers
who are depressed are less likely to report interactions with their
children in ways that promote development, such as reading
books, playing, and talking to the infant.14 In addition, a variety
of stressors including maternal depression are found as predictors
in families being evaluated for child abuse.15

Various demographic indicators have been predictive of a di-
agnosis of PPDs, such as young maternal age, low maternal edu-
cational attainment, Medicaid status, infant temperament, poor
self-esteem, marital status, and socioeconomic status among
others.12,16 Previous studies in the pediatric emergency depart-
ment (PED) setting have found predictors of PPD to include a his-
tory of depression, single parent status, “crying” as a chief
complaint, and food/housing concerns.4,5 However, no clear strat-
egy has been able to be used to better target screening of mothers
in this setting.

The PED may be a useful clinical venue to evaluate for PPD
mothers who bring their infants for emergency care. Children of
depressed mothers more often miss well-child visits and vaccina-
tions, presenting more often for acute, unscheduled health care
visits.17–19 These visits may occur with the pediatrician but often
also occur in the ED setting.17–20 The PED is often a setting with
available resources including social work and other mental health
providers. Screening in this setting would follow recommenda-
tions where access to treatments can make use of integrative and
collaborative resources.2

This study aimed to assess the feasibility of PPD depression
screening in an ED setting. We further sought to describe whether
therewere maternal factors related to the visit that could be used to
identify at-risk mothers and to investigate patterns of resource use
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by these mothers. Finally, we assessed the utility of full and abbre-
viated versions of a validated screening tool for PPD in the
PED setting.
METHODS
A convenience sample of mothers of infants younger than

4 months was prospectively enrolled in an urban, tertiary care
PED. Our PED has an annual census of approximately 34,000
visits. After informed written consent was obtained, mothers were
enrolled during the day and night when a member of the study
team was available. Subjects were enrolled between December
2011 and November 2012. Families were excluded from the en-
rollment if the child's biological mother was not present, if the
mother was unable to complete the form in written English or
Spanish, or if they declined enrollment.

The survey tool was a written, self-administered question-
naire available in English or Spanish. A bilingual member of the
research team helped translate demographic intake questions.
Mothers were surveyed using the Edinburgh Postpartum Depres-
sion Scale (EPDS).21 Additional socioeconomic, demographic,
and child temperament information were collected. All partici-
pants who were approached for enrollment were provided printed
information about community resources for new mothers and
mothers with depression. The member of the study team who en-
rolled the participant scored the questionnaires. Those participants
screening positive on the EPDS (score ≥ 10) were evaluated for
severity of depression and counseled by members of the study
team; social work consultation and mental health resources were
offered to these participants. One month later, mothers screening
positive on the EPDS were contacted by telephone by a member
of the study team. A semistructured interview protocol was used
to assess their current mood, use of resources, and need for
further support.
FIGURE 1. Subject enrollment.
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Themain outcome of interest was the score on the full-length
EPDS (Fig. 1). The tool asks women to choose the response to a
statement that most accurately describes how they have felt in
the past week. It is scored on a Likert scale, with each item having
4 options ranked 0 to 3, depending on frequency and severity
of symptoms. Of the 10 items on the scale, 7 are reverse scored.
The total possible score is 30. A cutoff score of 10 was selected
as the cutoff for a positive screen result. Validation studies by
Cox et al21 as well as several subsequent analyses have cited the
threshold of 10 as appropriate for use.

Secondary measures were scores on the EPDS subscales, the
anxiety subscale (EPDS-3), depression subscale (EPDS-7), and
mini screen (EPDS-2) (Table 1). Scores of 3 or higher, 7 or higher,
and 2 or higher were used as cutoffs for EPDS-3, EPDS-7, and
EPDS-2, respectively. For each subscale, sensitivity, specificity,
and predictive values were calculated using the full EPDS as the
reference standard.

An a priori sample size was determined to be 200 based on
an estimated 15% prevalence of PPD in similar populations pro-
viding a 95% confidence interval between 10% and 20%.4–8 Basic
frequencies were used to describe the study population. For cate-
gorical data, the w2 test was used to compare characteristics of
the positive and negative screen groups. For continuous data, the
Student t test was used for group comparison. To examine the
association between a positive screen and demographic and pre-
senting characteristics, Pearson w2 (with Yates correction as neces-
sary) with 95% confidence intervals was used.

The Human Research Protection Program of Yale University
School of Medicine approved this study.
RESULTS
During the 11-month study period, a convenience sample of

241 mothers of infants younger than 4 month was approached
for enrollment. Twenty-three (9.5%) declined enrollment after fur-
ther explanation of the study. Eighteen (7.4%) were ineligible for
participation because of absence of the mother in the ED, lack of
fluency in English or Spanish, or previous study enrollment dur-
ing a previous ED visit (Fig. 1).

Two hundred mothers were enrolled in the study. Mean (SD)
maternal age was 26.8 (5.65) years (range, 15–41 years). Ninety
(45%) were first-time mothers. Twenty-two (11%) were primarily
Spanish speaking. The majority of participants (89%) had a high
school diploma or higher education.

Reasons for presenting to the EDwere varied, with the largest
proportion (37%) falling into the category of respiratory com-
plaints. Crying and irritability represented a minority of presenta-
tions (4%). Complaint categories are shown in Figure 2.

Of the respondents, 175 (88%) reported having help with
child care from another adult, either within or outside the home.
Eighty of subjects' infants (40%) were receiving pediatric care at
a state-funded clinic. Additional maternal characteristics are
shown in Table 1.

Edinburgh Postpartum Depression Scale scores ranged from
0 to 25, with a mean (SD) score of 5.24 (4.71). The distribution of
EPDS scores is show in Figure 3. Thirty-one mothers screened
positive, giving a prevalence of 15.5%. Within the positive screen
group, mean (SD) EPDS score was 13.6 (3.69). For mothers scor-
ing less than 10 on the EPDS, mean (SD) score was 3.7 (2.92).
Analysis of the EPDS subscales showed the EPDS-3 as the most
sensitive tool (87%), relative to the full version. Specificity and
positive predictive value, however, were lowest at 70% and 35%,
respectively. Operating characteristics of the EPDS subscales are
shown in Table 2.
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TABLE 1. Maternal Characteristics (N = 200)

Characteristic EPDS Positive (31) EPDS Negative(169) P

EPDS, mean (range) 13.6 (10–25) 3.7 (0–9) <0.001
Mean age 26.6 26.9 0.83
Spanish speaking 3 (9.7%) 19 (11.2%) 0.96
Child seen in Medicaid (n = 197) 13 (41.9%) 67 (40.3%) 0.87
First-time mother 17 (54.8%) 72 (42.6%) 0.21
“I feel my child is always fussy” (n = 199)
Strongly agree 2 (6.4%) 5 (3%) <0.001
Agree 6 (19.3%) 17 (10%)
Neutral 14 (45.2%) 24 (14.3%)
Disagree 3 (9.7%) 67 (39.9%)
Strongly disagree 6 (19.3%) 55 (32.7%)

Respiratory complaint (n = 199) 11 (35%) 63 (37.5%) 0.83
Referral source
PMD 16 (51.6%) 96 (56.8%) 0.59
Family/friend 4 (12.9%) 16 (9.5%) 0.79
Self 18 (58%) 77 (45.6%) 0.2

Child care support
In home 26 (84%) 137 (81%) 0.71
Out of home 5 (16%) 55 (32.5%) 0.067
No help 7 (22.5%) 18 (10.7%) 0.12

Education
Lower than high school 1 (3%) 21/168 (13%) 0.23
High school 11 (35%) 48/168 (30%) 0.43
Some college or associate's degree 11 (35%) 61/168 (36%) 0.93
Bachelor's degree 8 (26%) 38/168 (21%) 0.70

PMD indicates primary care provider.
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There were no statistically significant differences between
mothers with positive and negative screen results for PPD in terms
of age, primary language (English vs Spanish), education level,
state-funded clinic versus privatewell-child care, first-timemothers,
presenting complaint (respiratory vs all other), referral source, or
child care support. The only associationwith a positive screen result
was perceived fussiness. Mothers who were depressed were more
likely to report that they strongly agreed or agreed with the state-
ment, “I feel that my child is always fussy” (P = 0.004) (Fig. 4).

Of the mothers who screened positive, 3 of the 31 opted for
social work and/or psychiatric evaluation at the time of screening.
Thosewho did not opt for socialwork or psychiatric assessment were
assessed for suicidality and personal safety by the research team.
FIGURE 2. Presenting complaints.
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Of the mothers with a positive screen, 12 (39%) of the 31
were reached by telephone for follow-up approximately 4 weeks
after the initial ED visit. Ninety-two percent of those interviewed
noted improvement in mood symptoms since the PED encounter.
Half reported having discussed their mood symptoms with some-
one else, although only a third of thesewomen did so with a health
care provider. None of the mothers interviewed reported using the
resource sheet provided in the PED.

DISCUSSION
We have demonstrated a prevalence of PPD of 16% in a pop-

ulation of mothers who present their young infants for ED care.
This rate is consistent with the existing literature.5,6,14,21–25
FIGURE 3. Range of EPDS scores.
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TABLE 2. Test Characteristics of EPDS Subscales

Measure EPDS-3, % (95% CI) EPDS-7, % (95% CI) EPDS-2, % (95% CI)

Sensitivity 87 (0.69–0.96) 71 (0.52–0.85) 83 (0.66–0.94)
Negative predictive value 97 (0.91–0.99) 95 (0.90–0.97) 97 (0.93–0.99)
Specificity 70 (0.63–0.77) 98 (0.94–1.0) 92 (0.87–0.96)
Positive predictive value 35 (0.25–0.47) 88 (0.68–0.97) 67 (0.50–0.80)

Reference standard is a score of 10 or greater on the full EPDS.
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Mothers who screened positive for PPD presented with in-
fants with awide variety of complaints (respiratory difficulties, fe-
ver, crying, poor feeding, injuries). This provides further evidence
for the idea that mothers with depressive symptoms may present
to the PED for many reasons.4,5 As others have pointed out, lim-
iting screening to mothers of infants with certain types of com-
plaints may be a misguided strategy that could cause providers
to miss women with PPD.4

This study examined several factors hypothesized to be asso-
ciated with PPD. As discussed previously, young maternal age,
first-time mother status, lack of child care support, immigrant sta-
tus (perhaps represented by non-English primary language), low
education level, and low socioeconomic status (receipt of infant
care in a state-funded clinic serves as a proxy) have been described
as risk factors for PPD.8,12,26 In this study, the only maternal char-
acteristic correlating with a positive screen was the mother's per-
ceived temperament of the infant.

This finding is consistent with previous reports of the associ-
ation between depressive symptoms and mothers' perceptions
of infant heath and behavior. Wake et al27 found, in a 2-year
follow-up study, that persistent cry-fuss problems were strongly
associated with maternal depression. Orhon et al28 followed up
mothers for 1 year, finding that those with depressive symptoms
perceived their infants as more frequently crying and difficult to
care for throughout the follow-up period. Whether perceived tem-
perament is a cause or effect of PPD (or both) is unclear and can-
not be determined based on our results. Furthermore, we did not
obtain objective indicators of infant behavior and temperament
in this study. This correlation may warrant further evaluation, par-
ticularly as it pertains to infants presenting with a chief complaint
of fussiness or crying.

That maternal demographic characteristics were not associ-
ated with a positive EPDS screen result suggests that evaluation
of risk factors for PPD warrants further study. Alternatively, risk
factors for PPD among our population may have a different pro-
file. Although a history of depression has been shown to be a
FIGURE 4. Maternal response to “I feel that my child is always
fussy.”
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strong predictor of postpartum depressive symptoms,25,29 reports
of the effect sizes of several other risk factors have var-
ied.8,12,26,30,31 We did not assess subjects' history of depressive
symptoms or family history of depression—these risk factors
may have demonstrated stronger predictive value for PPD in
our population.

The rate of consent to screening in this study was 90%. Of
those who screened positive, 10% were amenable to the social
work consult. The high rate of acceptability of screening lends
support to the idea that the PED may be an appropriate setting
for screening. This finding is consistent with previous studies of
screening in similar settings.4,5 That only 10% of those with pos-
itive screen results consented to see social work, however, is im-
portant to consider. It may be explained by the nature of a hectic
ED encounter—mothers may be overwhelmed at that specific
time and unlikely to welcome yet another provider. Alternatively,
it may represent a barrier to the screening process if women
are hesitant (due to stigma or lack of education about PPD) to
seek help once identified. The most acceptable treatment and/or
referral plan for women with PPD identified in this setting may
warrant further investigation.

Performance of the EPDS subscales is consistent with previ-
ous studies, with the anxiety subscale (EPDS-3) showing high
sensitivity compared with the full version.5,7 This also supports
the idea that perinatal depression is characterized by a more prom-
inent anxiety component.21,23,32 The EPDS-3, however, sacrificed
specificity significantly. This is an important consideration in
the design of a screening protocol because a high proportion of
false positives may tax available resources. Although others have
suggested that the use of an ultrabrief tool is beneficial in the pri-
mary care environment,5,7 the actual savings in time and resources
when a subscale is used instead of the full EPDS have not been
evaluated. In addition, the EPDS-2 specifically has not performed
well for women with a history of depression.7 That cost-savings
must be weighed against the cost of evaluating a higher number
of false positives after initial screen.

Follow-up data for this study are limited, as only 39% of
women who screened positive were reached by telephone. The vast
majority of those reached reported significant improvement of
symptoms and had used family/partner resources for support rather
than health care providers. The generalization of these findings,
however, is difficult given the limited number of subjects available
in follow-up. Further study of the course of PPD and help-seeking
behaviors is critical to design effective screening programs.

This study has several limitations, although many reflect the
real-life challenges of the implementation of such a screening pro-
gram. We have not determined true prevalence of PPD for this
population because psychiatric interview is the criterion standard
required to diagnose PPD. In addition, limitations include the fact
that the study represents a convenience sample due to the need for
study personnel to be present for enrollment; however, enrollment
occurred during all shifts of the day. Characteristics of the mothers
and infants who declined to participate in the study were also not
www.pec-online.com 791
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assessed; we cannot say whether there are significant differences
between this population and those who enrolled. Not all mothers
of infants younger than 4 months were approached because of
the acuity of the infant's condition, emotional state of the mother,
or time limits of ED personnel.

Because women with a history of depression were not iden-
tified, we cannot distinguish between those experiencing a post-
partum depressive episode or a continuation of symptoms that
began before or during pregnancy. In terms of screening with
the goal of improving health outcomes, however, this distinction
is less relevant. Maternal depression of any kind presents a risk
to the mother and infant.

Although there are certainly inherent costs to the institution
in time, manpower, and providing appropriate resources, the feasi-
bility of early detection and treatment of PPD in this setting
is promising.

CONCLUSIONS
The prevalence of PPD approximates 16% in mothers of in-

fants younger than 4 months evaluated in our PED. This study
demonstrates effective identification of women experiencing de-
pressive symptoms and shows that screening is feasible and has
a high level of acceptability in the ED setting. Anxiety seems to
be a common phenotype in the manifestation of PPD in this
group, and a brief related subscale of the EPDS shows promise
in screening in this setting. In addition, many mothers screening
positive for PPD report their infants as “fussy.” Screening in the
PEDmay become an important strategy in identifying and treating
a frequently underdiagnosed disorder that has significant impact
on the physical and mental health of women and their families.
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