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Abstract There is a high prevalence of depression in
Germany and all over the world. Maternal depressive symp-
toms during pregnancy have been shown in some studies to
be associated with an increased risk of preterm birth and low
birth weight. The influence of maternal depressive symp-
toms during pregnancy on preterm delivery and fetal birth
weight was investigated in a prospective single-centre study.
A sample of 273 healthy pregnant women was assessed for
symptoms of antepartum depression. Symptoms were mea-
sured using the Edinburgh Postnatal Depression Scale
(EPDS) and the Patient Health Questionnaire (PHQ).
Symptoms of anxiety were assessed using the State/Trait
Anxiety Inventory. Patients who scored above the cutoff
were contacted by phone for a Structured Clinical
Diagnostic interview. Neonatal measurements were
obtained from the birth registry of the Department of
Obstetrics. Baseline data were assessed with a self-styled
data sheet. Prevalence of elevated depressive symptoms was
13.2 % when measured with the EPDS and 8.4 % with the
PHQ. According to DSM-IV criteria, only four (EPDS)
respective two (PHQ-D) of these patients could be diag-
nosed with a depressive disorder and ten (EPDS) respective
seven (PHQ) with an anxiety disorder. There was no signif-
icant influence on preterm birth or birth weight. Maternal

depressive symptoms are self-reported. Elevated subclinical
symptoms of depression and anxiety during pregnancy are
common. However, this study showed no evidence that
these symptoms are associated with adverse pregnancy
outcome.
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Introduction

Depression is a widespread and significant public health
concern worldwide. In comparison to males, females dem-
onstrate a higher incidence for major depression (Essau et al.
2010).

Pregnancy and puerperium are times of particular vulner-
ability, therefore many women exhibit symptoms of emo-
tional distress during this period. Since hormonal changes
increase the lifetime risk for affective disorders, the risk of
depression is naturally higher in women during the child-
bearing years (Fishell 2010; Bennett et al. 2004). According
to a systematic literature review (Bennett et al. 2004), ante-
natal depression affects approximately 12 % of women with
its highest prevalence in the second and third trimester of
pregnancy (7.4 % first trimester, 12.8 %second trimester,
and 12.0 % third trimester). Due to a wide variety of meth-
odologies and instruments for the assessment of emotional
distress or depressive/anxiety symptoms, the data on un-
treated maternal depression are heterogeneous. However,
the following clinical implications have emerged for the
postnatal and antenatal setting. Postpartum depression can
negatively influence mother–child interactions (Reck et al.
2004) and supposedly disturb fetal neuroendocrine develop-
mental pathways (Marcus et al. 2011). It can also affect
early child growth (Tegethoff et al. 2010). Stewart described
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in his review that maternal postpartum depression may
affect the mother’s ability to provide adequate nutritional
care to her infant (Stewart 2007). Symptoms like fatigue,
impaired concentration, psychomotor slowing, or feelings of
hopelessness may lead to functional impairment affecting
breastfeeding, hygiene, and healthcare-seeking behaviors.

In the antenatal setting, an overwhelming amount of data
links untreated depression and anxiety during pregnancy to
unfavorable outcomes for both the mother and the fetus
(Marcus 2009; Bonari et al. 2004). Several studies suggest
that depression and stress during pregnancy are associated
with poor neonatal outcome, such as preterm birth or low
birth weight (Kelly et al. 2002) by potentially rising the
hypothalamic–pituitary–adrenal (HPA) activity (Diego et
al. 2009). In a recent review by Alder et al. on the influence
of depression and anxiety on obstetric and neonatal out-
come, women suffering from depressive symptoms experi-
enced adverse obstetric, fetal, and neonatal outcome (Alder
et al. 2007). Diego et al. were able to demonstrate a significant
association between maternal depression, elevated maternal
cortisol levels, and restricted fetal growth. The hyperactivity
of the HPA axis may serve as a theoretical basis to understand
the obstetric outcome and the negative impact on child devel-
opment (Strohle and Holsboer 2003). Prenatal stress or de-
pression during pregnancy stimulates the release of stress
hormones, such as cortisol or catecholamines. These biologi-
cal changes might cause placental hypofusion and consequent
restriction of oxygen and nutrients to the fetus leading to fetal
growth restriction and increased risk of preterm birth (Grote et
al. 2010). Lasting heightened cortisol levels after delivery in
infants of distressed or anxious mothers are also shown to
have a negative influence on the developing brain (Dawson et
al. 2000) and thus on the infants emotional development:
infants of mothers afflicted with an anxiety or depressive
disorder in the prenatal period have been shown to have
heightened cortisol levels, especially if mothers interact less
sensitively with their infants (Kaplan et al. 2008; Field et al.
2010). In comparison to infants of healthy controls, infants of
mothers with anxiety disorders behave differently in experi-
ments providing stressful experiences for toddlers (i.e., less
negative affect and less contact to strangers), as demonstrated
by Kaitz et al. (2010). Davis et al. also demonstrated that
elevated maternal cortisol at 30–32 weeks of gestation in
mothers with elevated levels of perceived stress, anxiety, or
depression was significantly associated with greater maternal
report of infant negative reactivity (Davis et al. 2007). Liu et
al. confirmed the association between severe depressed mood
and low birth weight and showed that the methylation and
plasticity of regulatory sequences might play an important role
(Liu et al. 2012). Taken together, these studies show that
biobehavioral adaptation, even that initiated in utero, is influ-
enced by interactions with the social world supporting the
model of fetal programming.

In a current meta-analysis Grote et al. showed that de-
pression during pregnancy regardless of the type of mea-
surement is associated with a modest but statistically
significant risk of preterm birth and low birth weight
(Grote et al. 2010). Intrauterine growth restriction and pre-
term delivery are serious pregnancy complications with
increasing pattern over the last decades constituting the
principle risk factors for neonatal morbidity and mortality
(Saigal and Doyle 2008). Low birth weight neonates are also
at increased risk of coronary heart disease, stroke, type 2
diabetes, obesity, and some cancers in adulthood, therefore
understanding their cause is a major research priority.

In spite of evident data on the perinatological implica-
tions of depressive disorders during pregnancy, it is still a
matter difficult to assess and address in clinical routine.
Patients highly suspected of depression are to be referred
to a psychiatrist to provide a reliable axis I diagnosis.
Although it may have a significant influence on the obstetric
outcome, among limiting factors in the evaluation of
patients at risk are those who rather represent the subtres-
hold spectrum of depressive symptoms that are insufficient
for an axis I diagnosis. Alder et al. (2007) showed that an
Edinburgh Postnatal Depression Scale (EPDS) score above
10 at 35–36 weeks of gestation was associated with sub-
stantially more sick leave, medical consults, pregnancy
complications, and hospital admissions. Liu et al. observed
that severe maternal depressed mood was associated with a
3-fold increase in the risk of low birth weight potentially
mediated by a 2.4 % higher methylation level in infants than
those born to nondepressed women (Liu et al. 2012).

Hence, aiming to address this issue in Germany the aim
of our study was to prospectively assess the association of
subclinical depressive symptoms above established cutoffs
in a German sample in relation to premature delivery and
lower birth weight in concordance to studies including preg-
nant women with symptomatic evaluable on an axis I diag-
nosis of depression.

Methods

Procedure

Patients were invited to participate in their late second or
third trimester of pregnancy (>24 weeks) by trained female
interviewers while attending prenatal care in the Department
of Obstetrics of the University of Heidelberg Medical
Centre between January 2007 and January 2010. Women
younger than 18 years, bearing multiplets, with serious
medical conditions or in a gestational age of lower than
24 weeks as well as the ones speaking inadequate German
were excluded from the study. After informed consent,
matching subjects received a set of questionnaires containing
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the German versions of the EPDS (Cox et al. 1987; Bergant et
al. 1998), the Patient-Health Questionnaire (PHQ-D, Spitzer
et al. 1999), the State/Trait Anxiety Inventory (STAI;
Spielberger et al. 1970), as well as a demographic and medical
data questionnaire to be completed at home and returned via
mail or upon the next visit. Data regarding infant birth weight
and time of delivery were obtained from the birth register of
the Department of Obstetrics of the University of Heidelberg
medical centre. At 6 weeks postpartum, the patients received
another set of questionnaires by mail including questions
about the delivery. This way patients delivering in other
medical centers could be included. In patients scoring above
the cutoff of the EPDS or suspected of being depressed by the
gynaecologist, a structured clinical phone interview for DSM-
IV disorders (SCID) (Wittchen et al. 1997) to determine
psychiatric disorders was conducted.

Instruments

Edinburgh postnatal depressive scale

The EPDS is a ten-item self-rating scale, scored from 0 to 3
(normal response 0 and severe response 3) that has been
validated in the detection of post- and antepartum depression
in numerous studies around the world (Matthey et al. 2006).
The total score can range from 0 to 30, with higher scores
being indicative for increasing distress. Answers are based on
the psychical state over the past 7 days. Originally developed
as a screening instrument for the postpartum period, the EPDS
is a simple and short questionnaire that can also be used during
pregnancy (Cox et al. 1996). The scale is sensitive to changes
in severity of depression and has been shown to have a
sensitivity and specificity of 91 and 95 % in predicting de-
pressive disorders in mothers and only marginally lower in
fathers (Matthey et al. 2001). The recommended cutoff scores
include >12 points for minor depression and >14 points for
major depression (Bergant et al. 1998).

Patient health questionnaire

The PHQ was developed based on the Primary Care
Evaluation of Mental Disorders (PRIME-MD) as a self-
rating questionnaire that can assess the most common psy-
chiatric disorders according to the DSM IV. Several extend-
ed versions exist, however, the shorter version used in this
study (PHQ-9) contains nine items to assess symptoms of
depression over the four weeks preceding the test. Questions
are scored from 0 to 3 points, while the most sensitive cutoff
score for major depression values at 10 points shows a
sensitivity and specificity of 98 and 80 % in a German
sample. It showed an excellent internal consistency
(Cronbach’s Alpha, 0.88) (Löwe et al. 2004).

State/Trait Anxiety Inventory

This STAI has been used to measure anxiety related to
evaluation apprehension (Spielberger et al. 1970). The
STAI differentiates between the temporary condition of
“state anxiety” and the more general and long-standing
quality of “trait anxiety”. The state scale evaluates feelings
of apprehension, tension, nervousness, and worry. Scores on
the state scale increase in response to physical danger and
psychological stress. The state portion of the STAI (STAI-S)
was administered to participants, and items were scored
from 1 to 4, with higher numbers corresponding to greater
agreement. Several studies have demonstrated that the STAI
has adequate concurrent validity and internal consistency
(r00.83) (Meades and Ayers 2011). It takes about 5 min to
complete. The recommended cutoff score for high anxiety is
48. The scale has been used in several studies with pregnant
women (Giardinelli et al. 2012).

Structured clinical interview for DSM-IV disorders

All women in the study who scored above the cutoff of the
EPDS were contacted for a phone version of the SCID to
determine depression or anxiety diagnosis and to screen out
other disorders. The SCID was administered by a trained
female research associate. All depressed pregnant women
were not taking antidepressants and were not receiving other
treatments for depression.

Participants

Finally, N0273 women with singleton pregnancies were
included in the analyses. Of these, 79.9 % were married,
15.8 % were in a partnership, and 2.6 % were single as
shown in Table 1; 47.3 % had a college degree, 20.9 % had a
high-school qualification, 24.9 % had a high secondary
school qualification, 5.1 % had a low secondary school
qualification, and only 0.7 % had no school-leaving quali-
fication (Table 2). Of n03 women, no data concerning
education or social status were available. Mean age during
this period was M032.8 years (SD04.6 years); 39.9 %
beard boys, and of 17.9 % no data concerning infant
sex were available. Mean gestational age at time of

Table 1 Distribution
of social status Frequency Percentage

Single 7 2.6

Married 218 79.9

Partnership 43 15.8

NA 5 1.8

Overall 273 100.0
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prepartal assessment was the 32nd week of pregnancy
(M031.82 weeks, SD04.20 weeks).

Only n01 woman could be diagnosed a Major
Depression Episode following DSM-IV criteria. N04 wom-
en fulfilled criteria for a minor depression. The rest of the
sample (n0268) was free of DSM-IV depression diagno-
ses. N05 women could be diagnosed with a generalized
anxiety disorder and n08 patients with an Anxiety
Disorder NOS. Distribution of other DSM-IV disorders
is shown in Table 3.

Statistical analysis

For all the analyses conducted in this study we used the
Statistical Package for Social Sciences (IBM SPSS v. 20.0).
Estimators of effect size and power-analyses have been
conducted using G-Power (v. 3.1.2.; Faul et al. 2007,
2009; Bortz 2005). Parametric testing strategy was used,
since the linear model proved to be robust against violations
of premises or even adaptable relative to their extent. Prior
to main analyses the distributions of relevant variables were
analyzed. In a second step, Pearson correlations between
maternal depressiveness and infant outcome variables were
examined. Finally, a multiple linear regression was per-
formed to explore the magnitude of influence of each theo-
retically relevant variable in relation to another predicting
infant birth weight.

Results

Preliminary analyses

Mean EPDS score was M06.26 (SD05.07). 86.1 % scored
below the cutoff of 12; 13.2 % scored above the cutoff. Of
n02 women, no data concerning the EPDS were available.
Mean PHQ-D score was M05.19 (SD03.50); 91.2 %
scored below the cutoff of 10; 8.4 % scored above the
cutoff. Of n01 woman no data concerning PHQ was avail-
able. Only n05 women were given a DSM-IV Depression
diagnosis. Thus, No χ2 test aiming the concordance between

the EPDS cutoff scale respective the PHQ-D cutoff scale
(depressive vs. nondepressive) and the DSM-IV diagnostic
(depressive vs. nondepressive) could be run, because at least
25 % of the cells would contain less than n05 frequencies.
But the data in Tables 4 and 5 claim for a low specificity of
the EPDS cutoff of 12 respective the PHQ-D cutoff of 10 in
our sample. The data in Tables 6 and 7 show that n010
(EPDS) and 7 (PHQ) women who scored above the cutoff
were diagnosed with an anxiety disorder according to DSM-
IV criteria.

Mean STAI-T score was M034.15 (SD09.79). Mean
STAI-S score was M035.73 (SD010.44). Of n06 women,
no STAI-S data were available. Mean gestation age was M0

39.4 weeks (SD01.78 weeks); 9.9 % delivered their child
prematurely, before the end of the 37th week. Mean birth
weight was M03,324.14 g (SD0529.89 g). Of n052

Table 2 Distribution of maternal education

Frequency Percentage

No 2 0.7

Low secondary qualification 14 5.1

High secondary qualification 68 24.9

High-school qualification 57 20.9

College degree 129 47.3

NA 3 1.1

Overall 273 100.0

Table 3 Distribution of DSM-IV axis-I disorders

Frequency Percentage

Major depression 1 0.4

Minor depression 4 1.5

Dysthymia 0 0

Depression NOS 0 0

Adaptive disorder with depressive symptoms 0 0

Panic disorder/agoraphobia 3 1.1

Social phobia 2 0.7

Specific phobia 6 2.2

Obsessive compulsive disorder 3 1.1

Posttraumatic stress disorder 0 0

Generalized anxiety disorder 5 1.8

Anxiety disorder NOS 8 2.9

Adaptive disorder with anxious symptoms 1 0.4

Adaptive disorder 0 0

Mania 0 0

Hypomania 0 0

Schiziphrenia 0 0

Schizo-affective disorder 0 0

Schizophreniform disorder 0 0

Delusional disorder 0 0

Short psychosis 0 0

Bipolar I 0 0

Bipolar II 0 0

Cyclothymia 0 0

Alcohol abuse 0 0

Alcohol dependency 0 0

Substance abuses 0 0

Substance dependency 0 0

Somatoform disorder 0 0

Anorexia nervosa 0 0

Bulimia nervosa 0 0

Binge-eating disorder 0 0
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women, no data concerning infant birth were available due
to delivery in other medical centers and not returning the
completed data sheet. Because of scale-specific amounts of
missing values, the listwise valid number of cases n varies
dependent on the data subsets used for the particular test.

Main analyses depressive symptoms

There was no significant correlation between the EPDS
scores and gestation age (r0−0.01, p00.85, n0271) or birth
weight (r0−0.05, p00.44, n0219). Furthermore, the PHQ
scores did not correlate significantly neither with gestational
age (r0−0.03, p00.67, n0272) nor with infant birth weight
(r0−0.02, p00.73, n0220). Post hoc computed power for
large (ρ00.5) and medium-sized effects (ρ00.3) with α0
0.05 ranges from 1-β00.9994 to 1-β00.9999. So the prob-
ability to mistakenly decide in favor of the H0 for large- and
medium-sized effects is approximately zero. Post-hoc com-
puted power for small effects of ρ00.1 (Cohen 1988) with
α00.05 ranges from 1-β00.3186 to 1-β00.3814. So the
probability to mistakenly decide in favor of the H0 for small
effects is approximately over 40 %; a reliable decision
whether there is no small association between depressive-
ness and birth weight cannot be made.

Regression analyses

Conducting a stepwise linear multiple regression with birth
weight as dependent variable and EPDS scores, PHQ scores,
gestation age, maternal age, infant sex, STAI-T and STAI-S
scores as predictors, variables were selected, if the multiple
correlation R significantly changes with p≤0.05. The step-
wise strategy was used to separate the empirical important
variables in this data set from the empirical unimportant

ones out of the theoretical important variable pool. The final
model (R20 .41, F7, 208048.57, p≤0.01) simply contains
week of gestation (β00.62, t011.68, p≤0.01) infant sex
(β00.13, t02.49, p≤0.01) and maternal age (β00.11, t0
2.05, p≤0.05) as significant predictors. Correction for
shrinkage following Olkin and Pratt (1958) adjusts R2 lead-
ing to an explanation of variance of 39.03 %, which accord-
ing to Cohen (1988) is interpretable as a large effect.
Structure coefficients indicate “gestation age” to have the
largest contribution to the explanation of variance (cgw0
0.96, csex00.22, and cage00.14). The usefulness of “gesta-
tion age” can be interpreted as large in accordance to
Cohen’s conventions from 1988 (Ugw00.38). The useful-
ness of “infant sex” can be interpreted as small (Usex00.02).
The usefulness of “maternal age” can be interpreted as small
(Uage00.01). Multicollinearity seems improbable, because
VIF is around VIF01 for all variables.

Discussion

In this prospective single-centre study, we evaluated the
association between maternal depressive symptoms during
the late second and third trimester of pregnancy and adverse
pregnancy outcome such as preterm delivery and lower fetal
birth weight. The prevalence of antenatal depressive symp-
toms assessed with self rating scales above the cutoff was
8.4 (PHQ-D) and 13.2 % (EPDS). This is consistent with the
prevalence described in a meta-analysis from Bennett et al.

Table 4 Frequencies of DSM-IV depression diagnoses and women
scoring above the EPDS cutoff

No
diagnosis

Minor
depression

Major
depression

Overall

<EPDS cutoff 12 234 1 0 235

≥EPDS cutoff 12 32 3 1 36

Overall 266 4 1 271

Table 5 Frequencies of DSM-IV depression diagnoses and women
scoring above the PHQ-D cutoff

No
diagnosis

Minor
depression

Major
depression

Overall

<PHQ-D cutoff 10 246 3 0 249

≥PHQ-D cutoff 10 21 1 1 23

Overall 267 4 1 272

Table 6 Distribution of DSM-IV anxiety diagnoses and women scor-
ing above the EPDS cut-off

DSM-IV Overall

No anxiety
disorder

Anxiety
disorder

EPDS cutoff 12

Nondepressive 223 12 235

Depressive 26 10 36

Overall 249 22 271

Table 7 Distribution of DSM-IV anxiety diagnoses and women scor-
ing above the PHQ cutoff

DSM-IV Overall

No anxiety
disorder

Anxiety
disorder

PHQ-cutoff 10

Non-depressive 234 15 249

Depressive 16 7 23

Overall 250 22 272
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2004 (prevalence, 7.2–12.8 %). To our knowledge compa-
rable data from Germany does not exist. In only 4 (EPDS)
respective 2 (PHQ-D) of 36 (23) patients who scored above
the cutoff a DSM-IV diagnosis of a depressive disorder by
conducting a structured clinical interview could be estab-
lished. Apparently, the women who tested positive above
the thresholds of the self rating measurements in our study
present with a variety of subclinical symptoms of distress
and seem to be a rather healthy sample. None of them
received antidepressant therapy. Furthermore, in our sample
Anxiety Disorders constitute the most common DSM-IV
diagnosis. N010 (EPDS) and n07 (PHQ) patients who
scored above the cutoff were diagnosed with an anxiety
disorder. The EPDS is routinely administered but high
scores are falsely interpreted as evidence for depressive
illness only. This is concordant with recent literature.
Grigoriadis et al. found evidence that the prevalence of
anxiety disorders in the perinatal period may be higher than
previously thought and that anxiety may be more prevalent
than depression in certain populations (Grigoriadis et al.
2011). It also represents exactly what Salomon et al. argued
for in their review (Salomon et al. 2001). Regarding the
question if diagnosable unipolar depression and limited
depressive symptoms are qualitatively distinct or only differ
in degree they stated that analysis based on self-report
measures are somewhat ambiguous in their implications,
because elevated self-report scores may rather reflect vari-
ous kinds of negative affect and psychological disorders
than unipolar clinical depression.

The rate of preterm deliveries <37th week of gestation in
this study was 9.9 % which is similar to the overall rate of
preterm deliveries for Europe, including Germany
(Goldenberg et al. 2008). Although we hypothesized that
even subclinical antenatal depressive and anxiety symptoms
could be associated with low gestational age at the time of
delivery and/or with preterm birth, no significant influence
on both of these outcomes could be found. Only gestational
age seems to be a reliable predictor for infant birth weight.
The multiple linear regression model revealed no further
reliable suppressed effects.

The findings of the present study rather suggest that,
given the relatively healthy and well educated sample, ma-
ternal subtreshold depressive symptoms during pregnancy
do not influence neonatal outcome. Despite the limited
representativeness, our data are in line with other study
results. Andersson et al. 2004 could not find any association
between maternal depression and adverse neonatal outcome
in one of the largest studies conducted. The prevalence of
depressive disorders diagnosed according to the version of
PRIME-MD used in Andersson’s study was 11.6 % and
after applying DSM IV criteria, major depression was diag-
nosed in 46 women (3.1 %) showing a comparably healthy
sample.

Furthermore in another large study, by evaluating 8.052
women, Goedhart et al. showed that in a high risk group of
pregnant women screened above the cutoff of self measure-
ment scales for depressive symptoms they found no influ-
ence whatsoever on the risk of preterm birth only on the risk
of SGA (Goedhart et al. 2010).

In contrast, several studies demonstrated a significant
association between preterm birth and/or lower birth weight.
As noted earlier, Fransson et al. investigated in a compara-
ble Swedish study population that the presence of antenatal
depressive symptoms above a cutoff score of 12 or higher
on the EPDS increased the risk for preterm birth (OR, 1.56
(95 % CI), 1.03–2.35) (Fransson et al. 2011). Similarly,
Diego et al. found that prenatal depression was associated
with adverse perinatal outcomes including premature deliv-
ery and slower fetal growth rates (Diego et al. 2009). In
contrast to our study, their study population consisted of 40
already as clinical depressed diagnosed women and 40
nondepressed women.

In a recent meta-analysis conducted by Grote et al., 29
studies in which an effect of depressive symptoms or uni-
polar depressive disorder on fetal outcome was assessed
were analyzed together. Grote et al. showed that depression
during pregnancy regardless the type of antenatal depression
measurement used (categorical or continuous) is associated
with a modest but statistically significant risk of PTB or
SGA (Grote et al. 2010). They found evidence that the type
of depression measurement moderated the strength of the
association between antenatal depression and PTB and
LBW. Considering the EPDS, continuous measures of de-
pression showed an albeit weaker pattern.

Regarding the healthy sample in this study, the EPDS
showed a relatively low specificity. The EPDS classified 36
participants at being at high risk of depression by using a
cutoff score of 12. However, only four (11.1 %) of these
women met diagnostic criteria for a depressive disorder and
ten (27.8 %) for anxiety disorders. Previous studies have
found sensitivity values for the EPDS ranging between 34
and 100 %, and specificity values from 49 to 100 %. The
authors of a recent review of the sensitivity and specificity
of the EPDS noted that variation in these statistics may be
due to differences in study methodology, language, and
diagnostic criteria used (Gibson et al. 2009) and suggested
that differences in study settings and thus the populations
might account for variations in sensitivity and specificity.

Despite the EPDS being developed as a screening instru-
ment for probable depression, following our data interpreting
high scores as indicative of only depression may lead to mis-
diagnosis and inadequate treatment for women who are indeed
experiencing other disorders. Our data support other studies
that have referred to the EPDS as detecting general distress in
the perinatal period rather than indicating only the presence of
probable clinical depression (Brouwers et al. 2001).
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Considering the educational level, 47.3 % of the partic-
ipants had a higher level of education holding a college or
university degree, what is usually associated with middle- or
upper-class status and not representative for the population
of Germany or Europe. Comparable to our results, Grote et
al. showed no statistically significance between depressive
symptoms and adverse pregnancy outcome in women of
middle- or upper-class status (Grote et al. 2010). We know
that highly educated women have more antenatal visits than
women with lower education (Beeckman et al. 2010) and
vice versa women with a history of depression who have
fewer prenatal care visits are at an increased risk of LBW,
SGA, and preterm birth (Chen and Lin 2011). Thus the
higher level of education studying our study population
could have possibly counteracted the effect of depression
on pregnancy. This factor has to be considered when gener-
alizing our findings, as the risk for preterm birth differs
based on educational background.

Limitations

While the prospective design avail, a limitation derives
from the fact that we were neither able to comment on
our recruitment rate nor to assess previous pre-term labor
or patient psychiatric history completely. All potentially
eligible patients of our obstetric outpatient department
were informed about the study and to those who agreed
to participate after contact to our trained interviewers re-
ceived the first set of questionnaires. One further limitation
derives from the fact that elevated depressive symptoms
were only assessed in the late second or third trimester of
pregnancy. Matthey et al. state in a recent study that a high
percentage of women scoring at or above the cutoff score
on the EPDS at one point will score below the cutoff score
just a few weeks later indicating that every women expe-
riences distress at some point in pregnancy but only part of
these women will suffer from enduring stress (Matthey and
Ross-Hamid 2012). In consequence, women should be
tested repeatedly. Given the missing recruitment rate, the
relatively small sample size and the educational status,
caution should prevail in the interpretation of our data.
Finally, the cutoff score of 12 on the EPDS in this study
showed a generally low specificity. Of 36 patients who
scored above the cutoff, only 4 could be diagnosed with a
depressive disorder and 10 with an Anxiety Disorder
according to DSM-IV criteria. Neither of the self-rating
scales used in this study could identify most of the women
at risk for a depressive disorder or an anxiety disorder
correctly. It might be helpful to decrease the detection rate
by a change to EPDS cutoff of >9, with the risk of having
false positives as already stated by Magnusson et al.
(2011).

Conclusions

This study shows that subclinical-elevated depressive symp-
toms or distress during pregnancy measured with self-rating
scales are relatively common in an otherwise healthy sample
but provides no evidence that these symptoms are associated
with low birth weight or preterm birth. By having diagnosed
more cases of anxiety disorders than cases with unipolar
depression, our data support the EPDS as a screening tool
for general distress in the perinatal period rather than indi-
cating only the presence of probable clinical depression.
Therefore these subclinical symptoms should be neverthe-
less regarded as an indicator for patients at risk beyond
unipolar depression that obstetricians need to be aware of
during prenatal care.
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