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Abstract

Purpose Women who face pregnancy complications may

require hospitalization in a high-risk pregnancy unit

(HRPU), and this may have a negative impact on the

pregnant woman’s mental health. The purpose of this study

was to screen for depressive symptoms in pregnant women

admitted in a high-risk pregnancy unit and also to inves-

tigate associated risk factors.

Methods This was a cross-sectional study that enrolled

pregnant women admitted at C24 gestational weeks in a

university hospital HRPU, between September 2014 and

November 2015. The Edinburgh Postnatal Depression

Scale was used to assess depressive symptoms on admis-

sion. A cutoff score C13 was considered as indicative of

depression. Test results were then correlated with the rea-

sons that led to the women’s admission as well as socio-

demographic characteristics.

Results Overall, 157 of the women admitted in the HRPU

during the study period were eligible for the study and

agreed to complete the questionnaire. The mean age of the

pregnant women was 30 ± 6 years, and the mean gesta-

tional week at admission was 32 ± 3 weeks. The preva-

lence of antenatal depression (score C13) was 28 % (44/

157). In the multivariate analysis, antenatal depression was

significantly correlated with smoking (OR = 2.681, 95 %

CI 1.089–6.601) and the existence of thoughts for preg-

nancy termination (OR = 3.624, 95 % CI 1.149–11.427).

Conclusions Approximately one quarter of pregnant

women hospitalized in the HRPU may show signs of

depression at the time of admission. Smoking and an

unwanted pregnancy were found to be independently

associated with antenatal depression, whereas no associa-

tion was found with any obstetric parameters.

Keywords High-risk pregnancy � Antenatal depression �
Edinburgh postnatal depression scale � Hospitalization

Introduction

The prevalence of antenatal depression has been reported

to be between 10–15 % in the general pregnant population

[1, 2], whereas studies in the UK, the USA, and France

have demonstrated a higher prevalence of depressive dis-

orders in high-risk pregnancies ranging from 16 to 25 %

[3–6].

Antenatal depression and anxiety have been associated

with adverse outcomes for both the mother and the new-

born [7]. Women with clinical depression during preg-

nancy are at increased risk of miscarriage, preterm birth,

preeclampsia, intra-uterine growth restriction, and low-

birth-weight infants [8, 9]. Antenatal stress and depression

may also lead to language problems, impulsivity, attention

deficit disorder, behavioral problems, and psychopathology

in the offspring during childhood [10, 11]. Furthermore,

untreated depression during pregnancy increases the risk

for postpartum depression (PPD), which, in turn, has been

shown to have negative effects on maternal–infant attach-

ment and child development [12]. Evidence suggests that

PPD may, in fact, be part of a continuum of antenatal
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depression [13–15]. Antenatal depression becomes

increasingly prevalent as gestation advances [16]. Results

from a systematic review suggested that the rate of

depression in the first trimester was similar to that seen in

the general female population, whereas rates in the second

and third trimesters were twice as high compared with

those in the general population [1].

Thus, the American College of Obstetricians and

Gynecologists recommends that clinicians screen patients

at least once during the perinatal period for depression and

anxiety symptoms using standardized, validated tools [17].

Women with high-risk pregnancies may face depression

and anxiety symptoms [18]; hospital admission may further

increase the stress burden of a high-risk pregnancy [19].

Unfortunately, the psychiatric consultation rate for these

women in inpatient obstetric clinics has been reported to be

as low as 0.3 % [20].

Given the limited data on antenatal depression in hos-

pitalized high-risk pregnancies and the possible adverse

effects of this condition on maternal and fetal health, we

conducted a cross-sectional study in an HRPU of a uni-

versity obstetric clinic to assess the rate of depression and

investigate possible risk factors among the demographic

and obstetric parameters. To the best of our knowledge,

this is the first study ever conducted in Greek women with

high-risk pregnancies.

Materials and methods

This cross-sectional study was carried out between

September 2014 and November 2015, and recruited preg-

nant women admitted into the HRPU of the 3rd Academic

Department of Obstetrics and Gynaecology, of the Aris-

totle University of Thessaloniki, Greece. Eligibility criteria

for the study were determined based on information

obtained from the medical records at the time of admission.

Participants were considered eligible for the study if they:

(1) were C24 and \37 weeks pregnant; (2) had a good

understanding of the Greek language; (3) were admitted to

the HRPU because of an obstetric complication; and (4)

had no mental illness history. During the study period,

psychiatric consultation was available when requested by

clinical care teams. Two obstetric residents and two

obstetric consultants were involved in inviting women to

participate in the study.

The Edinburgh Postnatal Depression Scale (EPDS), a

self-administered 10-item screening questionnaire, was

used for the study [21]. The EPDS was originally devel-

oped to assist in identifying potential symptoms of

depression in the postnatal period [21], and it is the only

rating scale for depression that has been further validated

for both the antenatal period and the postnatal period [22].

The EPDS has been translated and validated for the Greek

population by two independent research groups [23, 24]

and showed a very high overall internal consistency

(Cronbach’s alpha value for the total scale: 0.804, CI

0.108–1.642, p\ 0.0001) [24].

The ten symptoms of depression assessed are: inability to

laugh and look forward to things with enjoyment, blaming

oneself unnecessarily, being anxious or worried, being

scared or panicky, suffering from inability to cope, having

difficulty in sleeping, feeling sad, or miserable, crying, and

having thoughts of harming oneself [21]. Each question has

four possible answers, the grading of which depends on the

severity or duration of each symptom [21]. Every answer is

scored on a 4-point scale (0–3), and the result is a total score

ranging between 0–30 [21]. Respondents are asked to rate the

intensity of depressive symptoms during the preceding

7 days; higher scores indicate more severe depressive

symptoms. Elevated EPDS scores may not be specific for

depression, but rather detect a whole range of psychiatric

disorders, including anxiety disorders [25]. Cox et al. [21]

reported a sensitivity of 86 % and a specificity of 78 % using

a cutoff C10 for ‘‘possible’’ depression and C13 for ‘‘prob-

able’’ depression. In a systematic review of 37 validation

studies of the EPDS for postpartum depression (PPD), Gib-

son et al. [26] noted that a cutoff score of less than 9/10

provides ‘‘strong evidence’’ for ruling out minor and/or

major depression and that a cutoff of more than 12/13 pro-

vides ‘‘convincing diagnostic evidence’’ for minor/major

depression, because the accuracy of diagnosing PPD

increases. In a Greek validation study, it was found that the

optimal cutoff for postpartum minor depression is 8/9 (77 %

sensitivity and 68 % specificity) and 12/13 for major

depression (88 % sensitivity and 86 % specificity) [24]. The

cutoff point of EDPS among pregnant women is usually

higher than among postpartum women [26]. Thus, in this

study, we selected 12/13 as the optimal cutoff point to detect

antenatal depression.

Ethical considerations

The study was conducted in accordance with the Declara-

tion of Helsinki (World Medical Association, 2008). The

four investigators responsible for the recruitment of the

sample (TD, IT, AM, and FC) informed all the participants

about the aims and objectives of the study. A compre-

hensive information leaflet was also given to the partici-

pants with the questionnaire pack. Informed consent was

necessary for participation in the study.

Measurements

Medical and obstetric data were collected from the

patients’ records. We further interviewed women to
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ascertain socio-demographic characteristics, including ori-

gin, educational level, marital status, employment status,

monthly income, planned pregnancy, abortion thoughts,

and the quality of the relationship with the partner, via a

fixed questionnaire developed by the study staff.

All questionnaires were fully completed (no unanswered

items). All participants that remained in the hospital for

more than a week were asked to repeat the EPDS ques-

tionnaire on a weekly basis until their discharge or deliv-

ery, to detect possible changes during their hospital stay.

Women who were readmitted during their pregnancy were

invited to continue participating in the study and complete

the questionnaire weekly.

Participants with an EPDS score C13 were categorized

as having a high probability of suffering from depression

and were offered psychiatric consultation, so as to discuss

the results of the screening and to be offered mental health

services. Psychiatric consultation to assess the patient’s

safety was also offered if a participant scored positive on

the suicide-screening question (#10) of the EPDS.

The reasons for admission were divided into six cate-

gories: threatened preterm labor, intrauterine growth

restriction (IUGR), preterm premature rupture of mem-

branes, gestational diabetes mellitus, hypertensive disorder,

or other. The categorization of the other obstetric and

socio-demographic parameters is shown in Table 1.

Statistical analysis

Descriptive statistics are displayed as mean ± SD for

continuous variables, while absolute (n) and relative fre-

quencies (%) are presented for qualitative variables. The

primary outcome variable of interest was the EPDS score

on the date of admission in the HRPU. The EPDS score

was used as a categorical variable using the cutoff limit of

13. Univariate analysis between categorical dependent and

independent variables was performed using Pearson’s Chi-

square test for categorical variables. Using significant

variables (p\ 0.05) from the univariate analysis, a multi-

variate logistic regression model was fitted to identify the

independent predictors of antenatal depression. Estimated

associations are described in terms of relative risks (RRs)

and odds ratios (ORs) with 95 % confidence intervals

(CIs). The level of statistical significance was set at 0.05.

Statistical analysis was performed using SPSS v.22.0.

Results

Socio-demographic and obstetric characteristics

Overall, 254 women were admitted in the HRPU during the

14 month study period; 161 of them fulfilled the criteria,

and of those 157 (97.5 %) agreed to participate in the

study. The mean age of the women was 30 years (SD:6,

range 14–47 years); 71.3 % (n = 112) were below the age

of 35; the mean gestational age was 33 weeks (range

24–36, SD:3); and the mean body mass index (BMI) before

Table 1 Socio-demographic and obstetric characteristics of pregnant

women admitted in the high-risk pregnancy unit (n = 157)

Characteristics Frequency (percent)

Maternal age

C35 years old 45 (28.7)

\35 years old 112 (71.3)

Gestational age

C34 weeks 72 (45.9)

\34 weeks 85 (54.1)

BMI before pregnancy

C30 30 (19.1)

\30 127 (80.9)

Reasons for admission

Threatened preterm labor 65 (41.4)

Intra-uterine growth restriction 42 (26.8)

Gestational diabetes Mellitus 8 (5.1)

Rupture of membranes 15 (9.6)

Hypertensive disorder 10 (6.4)

Other 17 (10.8)

Marital status

Married 134 (85.4)

Single 23 (14.6)

Maternal education

Higher ([9 years) 55 (35)

Basic (B9 years) 102 (65)

Employment status

Working 61 (38.9)

Unemployed 96 (61.1)

Family monthly income

High ([1000 €/month) 60 (38.2)

Low (B1000 €/month) 97 (61.8)

Relationship with the partner

Good 107 (68.2)

Not good 50 (31.8)

Planned pregnancy

Yes 102 (65)

No 55 (35)

Abortion thoughts

Yes 14 (8.9)

No 143 (91.1)

Smoking

Yes 25 (15.9)

No 132 (84.1)
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pregnancy was 26.4 kg/m2 (SD = 9.9) with 80.9 %

(n = 127) less than 30 kg/m2. The most common reason

for hospital admission was threatened preterm labor

(41.4 % n = 65). One hundred thirty-four (85.4 %) of the

women were married, 55 (35.0 %) had a high educational

level, 61 (38.9 %) were employed, and 60 (38.2 %) had a

monthly family income of C€1000. The majority of the

respondents (68.2 %, n = 107) reported that the relation-

ship with their partner was good, and in 102 (65 %) cases,

the pregnancy was planned. Fourteen (8.9 %) of the

women had thoughts of abortion, and 25 (15.9 %) were

smoking during pregnancy (Table 1).

Prevalence of antenatal depression

The mean EPDS score was 9.85 (SD = 5.5; range 0–24;

95 % CI 8.98–10.72; SE:0.44). The prevalence of antenatal

depression (EPDS score C13) was 28 % (n = 44). Six

(4 %) participants scored positive on the suicide-screening

question (#10) of the EPDS. The median length of hospi-

talization was 5 days (range 1–72 days). The majority

(72.6 %, n = 114) of the women stayed in the HRPU for

less than 1 week and, therefore, completed the EPDS only

once. For the rest of the women who completed the ques-

tionnaire more than once, no significant differences were

observed (data available upon request).

Factors associated with antenatal depression

The following characteristics were not significantly asso-

ciated with antenatal depression in the univariate analysis:

reason for admission, maternal age, gestational age, BMI

before pregnancy, marital status, maternal education,

employment status, family monthly income, relationship

with the partner, and planned pregnancy. On the contrary,

abortion thoughts and smoking were statistically associated

with depression in the univariate analysis (Table 2). In the

multivariate analysis, these two factors were independently

associated with antenatal depression (Table 3). Antenatal

depression was significantly higher among women who had

abortion thoughts than those who wanted the pregnancy

(OR 3.624, 95 % CI 1.149–11.427); smoking during

pregnancy was also associated with a higher risk for

antenatal depression (OR 2.681, 95 % CI 1.089–6.601)

(Table 3).

Discussion

Cross-sectional data reported here were derived from a

larger prospective study, the first one ever conducted in

Greece, on maternal antenatal depression among pregnant

women hospitalized in a high-risk pregnancy unit. Our

results showed that there was a high prevalence of ante-

natal depression among pregnant women who were hos-

pitalized in the HRPU. In fact, 28 % of the participants had

antenatal depression based on their EPDS score. This rate

is higher than previously reported in hospitalized pregnant

women [3, 27]. Socio-demographic and economic differ-

ences, especially at this time of severe economic crisis,

may explain the different prevalence of antenatal depres-

sion between this study and previous studies from other

countries.

It is well known that pregnancy does not protect women

from depression [28, 29] and that a prior history of mental

disease is a risk factor for antenatal depression [30]. In this

study, all women with a previous history of mental illness

were excluded. Our findings possibly show the stressful

influence of pregnancy complications on the woman’s

mental health.

In our study, antenatal depression was significantly

higher among women who had abortion thoughts. These

women were four times more likely to have antenatal

depression than those without abortion thoughts. Our

results are in compliance with the results of previous

studies among pregnant women in various countries [31–

33] and with a recently published systematic review and

meta-analysis that showed that the prevalence of perinatal

depression is increased twofold in women with an unin-

tended pregnancy [34]. Moreover, a previous study has

shown that women who had thoughts about having an

abortion were also more prone to develop postpartum

depression [35].

The association between smoking and depression is

well-recognized in the general population. In cross-sec-

tional studies, smoking is associated with a nearly twofold

increase in the risk for depression compared with both

never-smokers and former-smokers [36]. Smoking in

pregnancy has also been documented as a significant factor

linked to antenatal depression. Numerous cross-sectional

studies that compared mental health level between preg-

nant smokers and non-smokers reported a higher preva-

lence of depressive symptoms among smokers [7, 32, 37–

40]. In our study, smoking during pregnancy was also

significantly associated with a higher prevalence of ante-

natal depression.

Summarizing, clinicians should be aware of the high

prevalence of depression in women admitted in high-risk

pregnancy units, as early identification of depressive

symptoms may lead to appropriate treatment and help

protect maternal and fetal health. As mentioned before, the

American College of Obstetricians and Gynecologists has

recommended that all women should be screened at least

once for depression symptoms. This strategy needs to be

tested for its efficacy and further investigated for the

appropriate time of conducting the screening.
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This study has certain limitations. The relatively small

sample size does not allow for adequate subdivision of different

reasons for admission and the association with pregnancy

outcome. The small sample size could also explain the wide CIs

noticed in the multivariate regression analysis. Thus, caution

should be exercised when extrapolating the findings beyond the

study population. However, this is an ongoing study, and in

time, these comparisons may reveal the relative burden of each

pregnancy complication on maternal mental health and preg-

nancy outcome. Furthermore, as EDPS is not a diagnostic tool

but rather a screening method, making a definite diagnosis of

antenatal depression based on the EDPS scale without psychi-

atric examination is not appropriate. It is essential that pregnant

women who score high receive further assessment by a

Table 2 Factors associated

with antenatal depression

among pregnant women

admitted in the high-risk

pregnancy unit (univariate

analysis)

Characteristics p value Pearson x2 RR (95 % CI)

Maternal age 0.183 1.773

C35 years old 1.422 (0.856–2.363)

\35 years old (Reference)

Gestational age 0.257 1.285

C34 weeks 0.743 (0.442–1.249)

\34 weeks (Reference)

BMI before pregnancy 0.789 0.072

C30 1.089 (0.588–2.014)

\30 (Reference)

Indications for admission 0.199 7.297

Threatened preterm labor 0.850 (0.317–2.277)

IUGR 1.619 (0.633–4.143)

Gestational diabetes Mellitus 1.063 (0.243–4.643)

Rupture of membranes 1.983 (0.720–5.464)

Hypertensive disorder 0.850 (0.188–3.836)

Other (Reference)

Marital status 0.199 1.647

Married 0.667 (0.372–1.197)

Single (Reference)

Maternal education 0.369 0.809

Higher ([9 years) 0.778 (0.445–1.359)

Basic (B9 years) (Reference)

Employment status 0.445 0.584

Working 0.814 (0.477–1.389)

Unemployed (Reference)

Family monthly income 0.303 1.060

High ([1000 €/month) 0.754 (0.437–1.303)

Low (B1000 €/month) (Reference)

Relationship with the partner 0.448 0.575

Good 0.818 (0.489–1.368)

Not good (Reference)

Planned pregnancy 0.182 1.784

No 1.409 (0.856–2.320)

Yes (Reference)

Abortion thoughts 0.011 6.460

Yes 2.270 (1.330–3.874)

No (Reference)

Smoking 0.015 5.881

Yes 1.980 (1.192–3.289)

No (Reference)

Abortion thoughts and smoking were statistically associated with antenatal depression (p\ 0.05)
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psychiatrist to confirm or refute the suspected diagnosis. Last,

the exclusion of women with a previous history of depression

may underestimate the total prevalence of antenatal depression,

as a previous history of depression is an important risk factor for

the development of antenatal depression [41, 42]. However,

considering that in Greece, there is a lack of any registries

concerning major depression or other psychiatric disorders, we

decided to exclude pregnant women without a previously

confirmed diagnosis or prescribed medication by a mental

health specialist. The number of women with a confirmed

medical history of depression was very small in our sample

(3 %), and they were excluded from our study.

Conclusions

Our results further support previous studies that found a

higher prevalence rate of depression symptoms in women

with high-risk pregnancies than that reported in low-risk

pregnancy populations. Furthermore, we identified smok-

ing and having thoughts of abortion as risk factors for

depression. Given the high rates of antenatal depression,

especially in complicated pregnancies, and given its asso-

ciation with adverse maternal and fetal outcome, there is a

need for further studies that will examine the effect of

screening and appropriate psychiatric consultation on

pregnancy outcome. Further research is also needed to

determine the factors, which place hospitalized pregnant

women at risk for depression and the optimal approach for

detecting and treating major depression among such

patients. A new model of cooperation between the obste-

trician and the psychiatrist in the HRPU may be necessary

to promote the mental health of pregnant women.
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