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Abstract
Background—The purpose of the current study was to determine the sensitivity, specificity, and
positive predictive value of three depression screening tools among a low-income African
American population of pregnant and recently delivered women enrolled in home visitation
programs in a low-income urban community.

Methods—Ninety-five women enrolled in home visitation programs—32 who were pregnant and
63 with a child <6 months comprise the study sample. Each woman completed a structured
clinical interview and three depression screening tools—the Edinburgh Postnatal Depression Scale
(EPDS), Center for Epidemiologic Studies Depression Scale (CES-D), and Beck Depression
Inventory II (BDI-II).

Results—Over a quarter of women (28.4%) were experiencing major depression. Each screening
tool was highly accurate in detecting major depression and major or minor depression among
prenatal and postpartum women, with areas under the curve (AUCs) >0.90. Sensitivities of all
screening tools were improved when using cutoffs lower than those considered standard by
instrument developers.

Limitations—Participants were recruited from home visitation programs in an urban context
which may limit generalizability to other populations of low-income African American women.
Given that no women during pregnancy met criteria for minor depression, it was not possible to
determine optimal prenatal cutoff scores.

Conclusions—Three depression screening tools—the EPDS, CES-D, and BDI-II—appear to be
reliable and brief assessments of major and minor depression among low-income African
American perinatal women. Providers using these tools should consider using lower cutoff scores
to most effectively identify women in need of depression treatment.
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1. Introduction
Perinatal depression refers to major and minor depressive episodes that occur during
pregnancy or in the first year following delivery. The prevalence of major depression has
been estimated at 10 to 14% during pregnancy (Gaynes et al., 2005) and 10 to 15% during
the postpartum period (O"Hara & Swain, 1996), although estimates of depression during
pregnancy may be conservative because certain symptoms— particularly those that are
somatic—may be mistaken for signs of normal pregnancy (Altshuler et al., 2008; Yonkers et
al., 2009). There is evidence that African American women, particularly those of lower
socioeconomic status, may be at elevated risk for perinatal depression. Melville et al. (2010)
found that nearly 19% of the African American women in their ethnically diverse sample of
1888 women met diagnostic criteria for either major or minor depression during pregnancy.
An earlier study by Hobfoll et al. (1995) that interviewed women during pregnancy and in
the second and third months after delivery found that 28% of low-income perinatal women
were clinically depressed. Several studies have also shown that low-income African
American women have higher rates of elevated depressive symptoms during the perinatal
period than middle-class Caucasian women (Beck, 2001; Center for Health Statistics, 2008;
Chaudron et al., 2010; Goyal et al., 2010; Luke et al.,2009; Rich-Edwards et al., 2006; Segre
et al., 2007; Seguin et al., 1999a; Seguin et al., 1999b; Yonkers et al., 2009).

Depression during the perinatal period confers risk for future postpartum and non-childbirth-
related depressive episodes among women (Wisner et al., 2004, 2010). Perinatal depression
has also negative consequences for maternal parenting practices. Compared with women not
suffering from perinatal depression, depressed women are less positive, spontaneous, and
responsive with their infants (Jones et al., 2010; Murray et al., 2010; VanDoesum, et al.,
2007). Mediated through these negative interactions, postpartum depression has been linked
to a broad array of developmental delays among infants of depressed mothers, including
social interaction difficulties, attachment insecurity, and cognitive impairments (Cogill et
al., 2005; Grace et al., 2003; Hipwell et al., 2000; Murray et al., 1999; Sohr-Preston &
Scaramella, 2006). Research has also shown less than optimal use of maternal infant health
services among mothers with postpartum depression, including increased likelihood of (a)
problem-oriented primary care visits, (b) emergency room visits, and (c) hospitalizations
(Chung et al., 2004; Mandl et al., 1999; McLearn et al., 2006; Minkovitz et al., 2005).

Screening is an important initial step in identifying women at high risk for perinatal
depression and securing appropriate treatment for women experiencing perinatal depression.
A handful of studies have demonstrated the feasibility of conducting perinatal depression
screening in primary care settings and OB/GYN clinics (Baisch et al., 2010; Chaudron et al.,
2004; Georgiopoulos et al., 1999; Miller et al., 2009; Olson et al., 2005; Segre et al., 2010).
However, only a small percentage of women are estimated to be screened for depression
during their pregnancy or first year postpartum (Goodman &Tyer-Viola, 2010; Kelly et al.,
2001; Marcus et al., 2003). For example, Marcus et al. found that 20% of pregnant women
screened in obstetric clinics had elevated depressive symptom scores, yet only 13.8% of
these women received any formal treatment for depression. LaRocco-Cockburn et al. (2003)
found that less than one-quarter of obstetricians reported using a validated depression
screening tool. Similar findings were reported from a survey of family physicians, with
fewer than 20% indicating that they used a screening tool to screen mothers for perinatal
depression at well-child visits (Seehusen et al., 2005).

To increase the percentage of women being screened for perinatal depression, one logical
approach is to integrate screening into other settings serving pregnant and recently delivered
women, such as Women, Infant, Children (WIC) clinics and home visitation programs.
Found in all 50 states and operated out of various settings (e.g., county health departments,
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community centers, public housing), WIC clinics are charged with providing low-income
women and children access to nutritious foods and information on health eating, as well as
referrals to health care. Among the populations served by WIC clinics are pregnant women
and breastfeeding women —defined as up to a child’s first birthday (U.S. Department of
Agriculture, 2011). An estimated 500,000 women across all 50 states receive home visiting
services (Gomby, 2005; Johnson, 2009), making home visiting one of the largest avenues
through which perinatal women come to the attention of service providers. Home visiting
programs typically enroll women prenatally with services continuing until a child reaches 2–
5 years of age. Thus, they are well positioned to screen for maternal depression and provide
continuity of care across the perinatal period for women and their infants. WIC and home
visiting programs are also important settings for conducting perinatal depression screening
given the large percentage of low-income women using these services.

Clinical (e.g., pediatric care) and community (e.g., home visitation) settings both share a
need to use perinatal depression screening tools that are reliable and valid while
simultaneously affordable and efficient. Although there are a variety of screening tools for
depression, few studies have reported the sensitivities and specificities of the screening
measures in comparison with diagnostic instruments (e.g., SCID or DIS) in minority race/
ethnicity or low-income perinatal populations. Hanusa et al. (2008) compared the EPDS and
the Diagnostic Interview Schedule (DIS) in a sample of 123 low-income women and found
that the EPDS accurately identified women who were depressed or would experience
depression in the first six months postpartum. Chaudron et al. (2010) found that the EPDS,
Beck Depression Inventory II (BDI-II), and Postpartum Depression Screening Scale (PDSS)
have good positive predictive validity; but they argued that traditional cutoff scores needed
to be altered in their urban, low-income sample of 198 African American women enrolled in
the WIC program.

Although routine screening for perinatal depression is feasible, general screening guidelines
and recommendations remain controversial. For example, the American College of
Obstetricians and Gynecologists, Committee on Obstetric Practice (2010) noted that there
was insufficient evidence to support firm recommendations on when and how often perinatal
depression screening should be conducted. Multiple studies (Chaudron et al., 2010;
Gjerdingen et al., 2009; Sheeder et al.,2009; Logsdon& Myers, 2010) have reported that
cultural differences as well as timing of screening influence cutoff scores for different
instruments. To our knowledge, no perinatal depression screening guidelines currently exist
for urban, low-income African American women. The purpose of the current study is to
determine the sensitivity, specificity, and positive predictive value of three depression
screening tools among a low-income African American population of pregnant and recently
delivered women enrolled in home visitation programs in an urban community. A secondary
objective of this study was to validate the findings from Chaudron et al. (2010) by
comparing the accuracy of different screening tools with findings from their earlier study.

2. Methods
2.1. Recruitment and sample

Women were eligible for study participation if they were pregnant or had a child less than
six months old. Study investigators were given the names and contact information of 146
women meeting this criterion who were enrolled in three Baltimore City home visitation
programs. Of these 146 women, 109 were contacted by phone by the fieldwork interviewer.
Among those contacted, 95 agreed to participate and comprise the sample for this study;
four women declined study participation and 10 women agreed to participate but were
unable to be located to complete the study procedures.
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2.2. Study procedures
The fieldwork interviewer, a licensed clinical social worker (LCSW-C), scheduled a time to
meet with each study participant to administer the three screening tools and clinical
interview. All interviews took place at the home visiting program office or client’s home
except for three which took place at a neighborhood library. Interviews were completed
between january 2008 and January 2009. Prior to administering the screening tools and
clinical interview, informed consent was obtained. All screening and clinical interview
questions were read aloud, as were additional questions obtaining demographic information.
The three screening tools were conducted in the order listed below with the clinical
interview conducted immediately afterward on the same day. Women were paid $30 cash
for study participation. Funding for this study was provided by the Thomas Wilson
Sanitarium; the funder had no further role in study design; in the collection, analysis and
interpretation of data; in the writing of the report; and in the decision to submit the paper for
publication. The Johns Hopkins University School of Medicine Institutional Review Board
approved this study.

2.3. Measures
2.3.1. Demographic information—We collected demographic information on maternal
age, marital status, number of previous live births, race/ethnicity, level of education, and
employment status. We also collected information on number of weeks pregnant for women
who had not yet delivered and child age (in months) for women who had delivered.

2.3.2. Screening tools
2.3.2.1. Center for Epidemiologic Studies Depression Scale (CES-D): The CES-D is a
20-item scale developed as an epidemiological measure of depression for community
samples (Radloff, 1977). It has been used to assess depression in perinatal samples both in
the pre- and postnatal periods (e.g., Beeghly et al., 2003; Orr et al., 2002; Tandon et al.,
2005). It asks respondents to indicate how many days during the last week they experienced
a variety of depressive symptoms. Scores range from 0 to 60 with a cutoff of ≥16
recommended for detection of moderate depressive symptomatology and ≥ 24 for detection
of severe symptomatology (Diaz et al., 2007; Heilemann et al., 2004; Marcus et al., 2003),
although some studies have used higher cutoff scores to signal severe symptomatology in
low-income African American perinatal samples (Orr et al., 2002; Phillips et al., 2010). The
internal consistency of the scale is good; in the current sample, the scale had an alpha
coefficient of 0.86, which is consistent with other studies conducted with perinatal samples
(Beeghly et al., 2003; Norr et al., 2003).

2.3.2.2. Edinburgh Postnatal Depression Scale (EPDS): The EPDS is a 10-item scale
initially developed for assessment of depression in postpartum women (Cox et al., 1987),
although it has been widely used to assess depression in pregnant women as well (American
College of Obstetricians and Gynecologists, Committee on Obstetric Practice, 2010;
Goodman & Tyer-Viola, 2010). It asks respondents the frequency of predominantly
cognitive and affective symptoms experienced in the past seven days, purposefully omitting
the somatic symptoms commonly associated with the perinatal period. Scores range from 0
to 30. A cutoff score of ≥10 is recommended for detection of minor depressive disorder
(MnDD) or major depressive disorder (MDD) while a cutoff of ≥13 is recommended for
detection of MDD. Sensitivity and specificity of the EPDS have generally been found to be
lower when screening for MDD and MnDD as opposed to only MDD (Chaudron et al.,
2010). The EPDS has demonstrated good reliability across a variety of samples, including
low-income women (Boyd et al., 2005), and used with African American perinatal samples
(e.g., Yonkers et al., 2001). In this sample, the alpha coefficient was 0.80.
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2.3.2.3. Beck Depression Inventory II (BDI-II): The BDI-II is a 21-item scale that was
developed to correspond to DSM-IV criteria for depressive disorder (Beck, 1996).
Respondents are asked the frequency of their depressive symptoms within the past two
weeks. Scores on the BDI-II range from 0 to 63, with cutoffs of ≥14 suggestive of mild
depression and ≥20 suggestive of moderate depression (Beck, 1996). The BDI-II has
demonstrated good concurrent validity with other postpartum depression screening scales
and has demonstrated excellent reliability in other studies with perinatal populations (Boyd
et al., 2005), and used with African American perinatal women (e.g., Chaudron et al., 2010).
The alpha coefficient for the BDI-II was 0.90 in this study.

2.3.3. Structured clinical interview
2.3.3.1. Structured Clinical Interview for Diagnostic and Statistical Manual of Mental
Disorders Axis I Disorders, Non-Patient Edition (SCID-I/NP): We used the non-patient
version of the Structured Clinical Interview for Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (SCID-I/NP) to assess DSM-IV criteria for MDD and MnDD
(First et al., 2002). The SCID-I/NP is a semi-structured interview developed to assess DSM-
IV axis I disorders in adults, including MDD and MnDD. The fieldwork interviewer
conducting the SCID received training on the administration and scoring of the SCID prior
to the study. For the present study, we considered the SCID diagnosis to be the criterion
standard for MDD and MnDD diagnosis to which the CES-D, EPDS, and BDI-II were
compared.

2.4. Statistical analyses
Differences in demographic characteristics between women with and without SCID-
diagnosed depression were assessed using t-tests and chi-square tests for continuous and
categorical variables, respectively. The accuracy of the screening tools was evaluated using
receiver operating characteristic (ROC) analysis. ROC curves, which plot the sensitivity
versus 1 minus the specificity of a measure, were constructed and the areas under the ROC
curves (AUC) were calculated for the whole sample and for each perinatal group for each
screening tool. The AUC, which ranges from 0 to 1.0, indicates the accuracy of a measure.
A ROC curve with an AUC >0.5 suggests that the measure identifies cases better than by
chance and an AUC >0.8 is generally considered to suggest an accurate test. The closer the
AUC is to 1.0, the more accurate the test. Chi-square tests were used to compare the AUCs
of each screening tool; as noted in Chaudron et al. (2010), because all study participants
completed all three screening tools each participants’ results were correlated. Accordingly,
our chi-squared analyses took into consideration within-subject correlations (Delong et al.,
1988). Sensitivity and specificity for standard cutoff scores for each tool were calculated
using the SCID diagnosis as the gold standard. Optimal cutoff scores for the screening tools
were calculated using the ROC curves.

3. Results
3.1. Sample characteristics

Table 1 summarizes the demographic characteristics of the entire sample as well as the
prenatal and postpartum subgroups. The average age of study participants was 24.4 years.
All study participants were African American, with most women unmarried and not
employed. About half of the participants had obtained at least a high school degree or GED.
This was the first child for one-quarter of the postpartum women while nearly 60% of
prenatal women were pregnant with their first child. Among pregnant women, the average
weeks gestation was 31; for postpartum women, infants were an average age of 8.2 weeks.
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Table 2 presents the number and proportion of perinatal women who met criteria for MDD
and MnDD based on clinician diagnosis with the SCID. Due to the relatively low incidence
of MnDD (approximately 5%), the remainder of the results and discussion will focus
exclusively on two groups of perinatal women: those with MDD (28.4%) and those with
MDD or MnDD (33.7%).

3.2. ROC curves for screening tools
The results of the ROC analysis are presented graphically in Figs. 1 and 2. For the full
sample including all prenatal and postpartum women, each tool performed extremely well
for both MDD (Fig. 1) and MDD/MnDD (Fig. 2), with AUCs ≥ 0.9. In addition, all three
screening tools were highly accurate when used in the prenatal or postpartum period;
comparison of AUCs revealed no statistically significant differences between the screening
tools (Table 3). There were no statistically significant differences in the AUCs for the
screening tools for the overall sample, prenatal group, or postpartum group; this was true
when comparing the AUCs for detecting MDD and MDD/MnDD (Table 3).

3.3. Sensitivity and specificity of screening tools
Sensitivity and specificity were calculated for each of the screening tools according to
standard cutoff scores. For all three screening tools, cutoffs for the prenatal period, the
postpartum period, and the perinatal period overall that corresponded to the optional
sensitivities and specificities are presented in Table 4. For the BDI-II, the optimal overall
cutoff scores for MDD and MDD/MnDD were lower than the commonly recommended
cutoff scores. For the CES-D, the optimal overall cutoff score was lower for MDD but was
higher for MDD/MnDD than the standard cutoff scores. The optimal cutoff score on the
EPDS for MDD/MnDD was consistent with the standard cutoff score prescribed but was
slightly lower for the standard cutoff used to detect MDD.

4. Discussion
The purpose of the present study was to determine the accuracy of three depression
screening tools in a perinatal sample of low-income African American women enrolled in
home visitation programs. Similar to other studies that have conducted diagnostic interviews
with low-income African American women (Hobfoll et al., 1995; Melville et al., 2010), we
found that major depression was common, with just over 25% of the women we interviewed
exhibiting major depression. This finding combined with the deleterious effects associated
with perinatal depression on both mother and child underscores the need to identify
screening tools and appropriate cutoff scores that can quickly and effectively detect which
low-income African American women are suffering from major depression.

Our results revealed that all three screening tools—the EPDS, CES-D, and BDI-II—were
quite accurate in detecting major depression. Each tool also performed well in assessing
women with major or minor depression, with sensitivity and specificities similar to those
seen when assessing only major depression. Moreover, we found that each tool performed
equally well when identifying major or minor depression among prenatal and postpartum
women. Our findings that multiple screening tools work equally well for assessing
depressive symptoms in low-income African American women build on previous work
conducted by Chaudron et al. (2010). Similar to the present study, Chaudron et al. (2010)
found that the EPDS and BDI-II were highly accurate in detecting major or minor
depression.

The present study also mirrored the findings of Chaudron et al. (2010) suggesting that the
optimal cutoffs for detecting perinatal depression among each screening tool may be lower
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than generally recommended (i.e., standard) cutoffs. All three screening tools had decreased
sensitivity when using standard cutoffs, which may lead to missing women who are in the
midst of a depressive episode. The discrepancy between standard and optimal cutoffs was
most pronounced with the BDI-II and CES-D suggesting that these two tools—neither of
which were developed explicitly for a perinatal population—may require lower cutoffs when
used with perinatal women. It should be noted that the optimal cutoffs did lower the
specificity of each screening tool. Given that these screening tools are typically used by
practitioners to identify women in need of further assessment for depression, this over-
identification of women may result in additional, unnecessary diagnostic work on the part of
health providers. However, we believe that that the greatly increased sensitivities of each
screening tool associated with the optimal cutoffs generated by this study outweigh this
potential provider burden.

4.1. Study limitations and strengths
There are several characteristics of our sample that are strengths of this study. First, this
study is among the first to examine the accuracy of perinatal depression screening tools with
low-income African American women (Bennett et al., 2008; Chaudron et al., 2010;
Gjerdingen et al., 2009). It is also the first to our knowledge to recruit such a population
from home visitation programs—a setting in which a sizable number of perinatal women
enroll in each year. Moreover, we are aware of only one previous study (Chaudron et al.,
2010) that has compared the accuracy of multiple depression screening tools among low-
income African American women. The present study also examined the accuracy of multiple
screening tools among pregnant women as well as postpartum—an important extension of
Chaudron et al.’s (2010) study with low-income African American that focused solely on
postpartum women. Establishing the accuracy of depression screening tools for prenatal
women is an important addition, as early treatment can avert the pernicious effects
depression can have on the development of healthy attachment relationships once the baby is
born.

There are several limitations that should be noted. First, the women enrolled in this study
were recruited from three home visitation programs in an urban context which may limit the
generalizability of these findings to other populations of low-income African American
women. Second, it was not possible to determine optimal prenatal cutoffs for each screening
tool for identifying major or minor depression due to the absence of women who met criteria
for minor depression during pregnancy. Future studies with larger numbers of prenatal
enrollees are necessary to establish whether optimal prenatal cutoffs are lower than standard
cutoffs for different screening tools, as was true when establishing cutoffs for major
depression.

4.2. Clinical relevance
Every year in America over 400,000 babies are born to depressed mothers making perinatal
depression the most under-diagnosed obstetric complication (Earls et al., 2010). It is well
established that postpartum depression leads to wide array of negative outcomes both for the
individual as well as society (National Research Council and Institute of Medicine, 2009).
The pernicious effects of a mother’s depression on their infant’s development are evident in
the short term–including increased risk for disruptions in breastfeeding, bonding and
attachment (Earls et al., 2010; Grace et al., 2003; Lovejoy et al., 2000)—as well as an
increased risk for psychopathology as the child grows older (National Research Council and
Institute of Medicine, 2009). Researchers have also highlighted the association between
prenatal depression and preterm births as well as poorer compliance with well-child and
preventive practices—which have implications for the family as well as the health care
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system (Chung et al., 2004; Field et al., 2009; McLearn et al., 2006; Minkovitz et al., 2005;
Phillips et al., 2010).

Despite this compelling evidence, the recommendations concerning routine depression
screening from national professional organizations remain conflicted. The U.S. Preventive
Services Task Force (2002) recommended routine screening in 2002; and then updated that
recommendation in 2009, adding language that emphasized the need for staff supports to
ensure appropriate follow-up. But the American College of Obstetricians and Gynecologists,
Committee on Obstetric Practice (2010) recently concluded there is currently “insufficient
evidence to support a firm recommendation for universal antepartum or postpartum
screening. There are also insufficient data to recommend how often screening should be
done” (p. 394). One of the ongoing obstacles to implementing effective screening in primary
care settings is a lack of reliable referral sources to support the physicians who identify
women in need of treatment (Gjerdingen & Yawn, 2007; U.S. Preventive Services Task
Force, 2009).

The results from our study suggest that effective and low cost screening tools are available
that are valid for use with low-income African American pregnant and postpartum women—
whose rates of clinically significant depression are higher than the general population. They
also underscore the feasibility of and need for screening women who are involved in home
visitation programs. Intensive outreach, childcare, transportation are necessary to overcome
barriers to depression treatment for low-income African American and Latina women
identified in WIC and family planning clinics (Miranda et al., 2003). Home visiting
programs may be better able to assist with the case management and follow-up that are
needed to ensure that women find appropriate community-based treatments. Screening for
depression in home visiting can also identify women who are at high risk for depression so
that effective preventive interventions can be offered (Tandon et al.,2011).

5. Conclusions
Consistent with previous research, major depression was highly prevalent in our sample of
low-income African American women. Three depression screening tools—the EPDS, CES-
D, and BDI-II—all accurately detected both major depression and major and minor
depression in prenatal and postpartum samples, suggesting that practitioners working with
women across the perinatal period should feel comfortable using these tools. However,
practitioners should consider using lower cutoff scores than those recommended by
screening tool developers to most effectively identify low-income African American women
in need of depression treatment.
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Fig. 1.
ROC curves for MDD.
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Fig. 2.
ROC curves for MDD/MnDD.
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Table 1

Demographic characteristics of study participants, overall and by perinatal group.

Variable Overall
(n = 95)

Prenatal
(n = 32)

Postpartum
(n = 63)

Age (mean, SD) 24.4 (5.8) 23.8 (5.9) 24.7 (5.7)

African American race (%) 100 100 100

Single marital status( %) 87 97 83

Primiparous (%) 37 59 25

Working part- or full-time (%) 20 6 27

Education: high school diploma/GED or greater (%) 57 53 59

Average weeks gestation (prenatal women only) (mean, SD) 31 (7.3) 31 (7.3) –

Average age of child in weeks (postpartum women only) (mean, SD) 8.2(3.1) – 8.2(3.1)
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Table 2

Number and proportion of perinatal women with SCID depression diagnoses overall and by perinatal group.

Group n(%)

MDD MnDD MDD/MnDD

A11(N = 95) 27 (28.4) 5 (5.3) 32 (33.7)

Prenatal (n = 32) 7 (21.9) 0 (0.0) 7 (21.9)

Postpartum (n = 63) 20 (31.8) 5 (7.9) 25 (39.7)

Abbreviations: MDD, major depressive disorder; MnDD, minor depressive disorder.
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