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Abstract
Purpose  Antenatal depression is a common mental health problem among pregnant women that negatively affects maternal 
and neonatal outcomes. Women with obstetric complications, defined as high-risk pregnancies, seem to be at particularly 
increased risk for developing depressive symptomatology. The purpose of this study was to review the prevalence of antenatal 
depression among pregnant women with obstetric complications and to identify possible associated factors.
Methods  A literature search was performed in the PubMed database and a scoping review was conducted to identify stud-
ies with data on the prevalence of antenatal depression and associated factors among high-risk pregnancies due to obstetric 
complications. The included studies were written in English and published up to 31/12/2018.
Results  The prevalence of antenatal depression among pregnant women with high-risk pregnancies ranges from 12.5 to 44.2% 
among the reviewed studies. The associated factors significantly associated with antenatal depression include maternal age, 
maternal education, dwelling place, relationship with the partner, previous psychiatric diagnosis, perceived stress, antenatal 
attachment, abortion thoughts, smoking, diabetes, parity, number of pregnancies, gestational age, threatened preterm labour, 
preeclampsia and oligohydramnios.
Conclusions  Our findings indicate a high prevalence of depressive disorders in women with obstetric complications, suggest-
ing the need for more rigorous screening among this population. The identification of associated factors also merits clinical 
attention. Further research is warranted to develop evidence-based effective screening strategies and relevant interventions.
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Introduction

Perinatal mental health problems are a major public health 
concern according to the World Health Organization [1]. 
Several studies in Europe, Asia and America have dem-
onstrated a high prevalence of depressive disorders, up 
to 44.2% in high-risk pregnancies [2]. Some women may 
experience their first depressive episode during pregnancy, 
while others are at risk of recurrence due to a previous his-
tory of depression. Moreover, untreated depression during 

pregnancy increases the risk for postpartum depression 
(PPD) [3]. Evidence suggests that PPD may, in fact, be part 
of the continuum of antenatal depression [4–6].

Several sociodemographic and medical factors have 
been associated with antenatal depression. Low socioeco-
nomic and educational status, low level of social support, 
unplanned pregnancy, smoking, alcohol misuse, domestic 
violence, low self-esteem, poor relationship with the part-
ner, forced sexual relations, previous traumatic abuse and 
previous history of a mood disorder have been associated 
with antenatal depression [7–12]. Furthermore, mater-
nal antenatal depression has been highly correlated with 
adverse pregnancy outcomes such as preterm delivery, mis-
carriage, preeclampsia, intra-uterine growth restriction and 
low birth-weight neonates [13–16]. ⁠ Additionally, as regards 
long-term outcomes, antenatal depression has been asso-
ciated with neurodevelopmental problems of the offspring 
[17], while infants of depressed mothers are at greater risk 
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for developing attentional, emotional and behavioural prob-
lems [17].⁠ Although definitive evidence of benefit is limited, 
several medical societies recommend routine screening for 
depressive symptoms during the perinatal period [18–21]. ⁠

The aim of this study was to investigate the prevalence 
of antenatal depression and identify possible associated 
factors among pregnant women that present with obstetric 
complications. A scoping review is generally used to deter-
mine the importance of a full systematic review, summarize 
and publish findings of the research and identify gaps in the 
current literature [22, 23]. For the objective of this study, a 
scoping review that maps the literature on a particular topic 
or research area and provides an opportunity to identify key 
concepts, gaps in the research and types and sources of evi-
dence [24] was conducted.

Materials and methods

Search strategy

A systematic literature search was conducted in the Pub-
Med database until 31/12/2018 using the following set of 
keywords: (antenatal depression OR antepartum depression 
OR prenatal depression OR depression OR psychiatric OR 
mood disorder) AND (high-risk pregnancy OR obstetric 
complications OR pregnancy complications OR obstetric 
risk OR preeclampsia OR IUGR OR intrauterine growth 
restriction OR PROM OR premature rupture of membranes 
OR preterm labour OR cervical insufficiency OR incom-
petent cervix OR pregnancy haemorrhage OR bleeding 
pregnancy OR placental abruption OR placenta praevia OR 
placenta accreta OR vasa praevia OR gestational diabetes 
OR oligohydramnios).

Selection process: data extraction

Two investigators (IT and VB)—a biostatistician and a 
doctor—independently screened all titles and abstracts of 
records retrieved from database searches. The reference lists 
of the relevant retrieved articles were also hand-searched. 
Studies were eligible for inclusion if (a) the study population 
consisted of or included women with high-risk pregnancies 
due to obstetric complications, whether hospitalised or not 
(the most common obstetric complications were examined: 
preeclampsia, intrauterine growth restriction, premature 
rupture of membranes, preterm labour, threatened preterm 
labour, placental abruption, placenta praevia, placenta 
accreta, vasa praevia, gestational diabetes and oligohydram-
nios.); (b) the women studied were assessed for antenatal 
depression using a validated diagnostic or self-reported 
instrument; (c) the studies reported data to estimate the prev-
alence of antenatal depression among women with obstetric 

complications; (d) they were peer-reviewed and published 
as full-text articles and (e) they were written in English. 
Studies were excluded if they reported only mean values 
and did not use a cut-off value for depression screening or 
report a clinical diagnosis based on a psychiatric interview. 
Articles published as editorials, letters, conferences or meet-
ing abstracts were also excluded. Discrepancies between the 
authors during data collection were resolved by discussion 
with a third author (GP).

Data from the included studies were extracted to describe 
the study population (sample size—characteristics), the year 
of publication, the country that the study took place in and 
the screening tools that were used for the assessment of the 
antenatal population.

Results

Eligible studies

A total of 17,782 potentially relevant reports from the data-
bases were identified for review (Fig. 1). After the elimina-
tion of duplicates, 17,750 records were screened. Via eligi-
bility screening, 17,710 citations were excluded; 47 studies 
were not published in English (most in Chinese) and 17,643 
were of irrelevant subject matter (mainly regarding low-risk 
pregnancies). Consequently, a total of 40 full-text articles 
were assessed for eligibility, of which 19 were excluded 
either for not indicating cut-off scores for the diagnosis of 
depression (indicating only mean scores) or because they 
reported medical complications, for example, thyroid dis-
ease, and not specific obstetric complications. Finally, 21 
studies were selected to provide data on antenatal depression 
among women with obstetric complications (Table 1).

Characteristics of the included studies

The 21 selected studies were conducted in 10 different 
countries spanning 4 continents and included a total of 
3497 high-risk pregnant women [although, there might be 
an overlap between the study populations of the two studies 
that were conducted by Dagklis et al. [7, 25]. The largest 
of the studies was conducted by Dame et al. [26] in Brazil 
and included 820 women with gestational diabetes mellitus 
(GDM).

Furthermore, in 6 of the 21 studies the study population 
included women with different obstetric complications. 
Dagklis et al. [25] included only women with threatened 
preterm labour, Kharaghani et al. and Qiu et al. studied 
antenatal depression in preeclamptic women [27, 28], 
Uguz et al. [29] and Tsakiridis et al. [30] investigated a 
study population consisting of pregnant women with foe-
tal intrauterine growth restriction (IUGR) and the study 
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population of Uguz et  al. [31] consisted of pregnant 
women with oligohydramnios. In addition, 10 of the stud-
ies included in this review focused on pregnant women 
with gestational diabetes mellitus or relevant glucose dis-
orders [26, 32–40].

In the studies by Qiu et al. [28], Uguz et al. [29,31], Bis-
son et al. [32], Byrn et al. [37], Keskin et al. [39] and Nata-
sha et al. [40], a control group of pregnant women with-
out any medical complications was also investigated as a 
comparator. Furthermore, it should be mentioned that in the 
studies conducted by Huang et al. [38], Katon et al. [34], 
Ertel et al. [33] and Varela et al. [36], women with GDM 
were only a subgroup of the population that was researched. 
Additionally, in the studies conducted by Dagklis et al. [7, 
25], Brandon et al. [2], Dame et al. [26], Kharaghani et al. 
[27], Ragland et al. [35],  Uguz et al. [31], Tsakiridis et al. 
[30] and Byatt et al. [41], apart from the prevalence of 
depressive symptomatology, associated risk factors were 
also investigated.

Screening tools

The majority of the studies used the Edinburgh Postnatal 
Depression Scale (EPDS) to assess depressive symptoms. 
Other diagnostic tools used in the studies included the Beck 
Depression Inventory (BDI), Montgomery-Asberg Depres-
sion Rating Scale (MADRS), Mini International Neuropsy-
chiatric Interview (M.I.N.I.) and Patient Health Question-
naire (PHQ-9) (Table 1).

The EPDS is a commonly used tool for the detection 
of antenatal depression and was used in thirteen of the 
included studies in this review. The EPDS is a self-admin-
istered 10-item screening questionnaire that has been 
validated for the antenatal period [42]. Respondents are 
asked to rate the intensity of depressive symptoms during 
the preceding 7 days, with higher scores indicating 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 
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[43]. In the systematic review, a cut-off score of 9/10 was 
used for possible post-partum depression, 12/13 for prob-
able postpartum depression and 14/15 for antenatal depres-
sion [44].

Another diagnostic tool used in some of the studies 
reviewed is the PHQ-9. It is a self-administered question-
naire that consists of 9 questions regarding depressive 
symptoms and functional ability. The degree of depres-
sion is classified according to the PHQ-9 score as minimal 
(0–4), mild (5–9), moderate (10–14), moderate to severe 
(15–19) and severe ( ≥ 20) [45]. The PHQ-9 has also been 
validated for prenatal depression screening (44). An addi-
tional screening tool used in some of the studies is the 
BDI. The BDI is a widely used self-rating scale consisting 
of 21 items regarding depressive symptoms and functional 
ability. Each item has scores ranging from 0 to 3 on this 
scale. The higher the BDI score, the higher the level of 
depression [31]. Natasha et al. [40] preferred to use the 
MADRS as a diagnostic tool for antenatal depression. The 
MADRS is a quantitative tool for rating depression with 
10 questions. The sum of each item is from 0 to 6; thus 
the total score of the questionnaire ranges from 0 to 60. 
Since its development, the MADRS has been widely used 
all over the world. MADRS scores are categorized into 4 
groups: healthy (0–12), mild depression (13–19), moderate 
depression (20–34) and severe depression (35–60) [40]. 
In some of the included studies, the diagnosis of antenatal 
depression was clinical and the evaluation of depressive 
disorders was based upon interviews like the M.I.N.I or 
SCID (Structured Clinical Interview for DSM-IV Axis I 
Disorders). Sixteen of the studies used cut-off points in 
EPDS, BDI, PDSS and PHQ-9 questionnaires to assess 
the prevalence of antenatal depression, while in four other 
studies the diagnosis of depression was based on clinical 
interviews and assessments. Adouard et al. measured the 
prevalence of depressive symptomatology among high-risk 
pregnant women using both a cut-off point of EPDS and a 
clinical diagnosis [46]. The cut-off point of EPDS that was 
used to screen for depressive disorders differed among the 
studies and ranged from 10 to 13.

Prevalence of antenatal depression

The prevalence of antenatal depression in high-risk preg-
nancies differed among the studies and was reported to 
range from 12.5 to 44.2%. The lowest prevalence of ante-
natal depression was observed by Katon et al. [34] in the 
USA. The highest prevalence of depressive symptomatol-
ogy was reported by Brandon et al. [2] in a study group 
in the USA. In the European studies the prevalence varied 
from 17.6 to 32.9% [7, 25, 30, 36] (Table 1).

Associated factors

A variety of obstetric, demographic and socioeconomic 
factors were investigated in several of the studies to iden-
tify any correlation with antenatal depression [2, 7, 25, 27, 
30, 31, 35, 37, 40, 41]. A detailed list of the researched 
factors is provided in Table 2. Regarding maternal age, 
Natasha et al. [40] reported a higher prevalence of ante-
natal depression in both extremes of age, whereas Dagklis 
et al. [7,25], Dame et al. [26], Tsakiridis et al. [30] and 
Byrn et al. [37]  found no association between antenatal 
depression and maternal age. Maternal education was neg-
atively associated with antenatal depression in the study 
by Dame et al. [26], although in the studies conducted by 
Dagklis et al. [7, 25], Tsakiridis et al. [30] and Brandon 
et al. [2] no such correlation was found. Brandon et al. 
[2] reported a significant association between the relation-
ship with the partner and depression during high-risk preg-
nancy, while in the studies by Dagklis et al. [7, 25] and 
Tsakiridis et al. [30], no association was found.

As for parity, Dame et al. [26] highlighted a significant 
correlation between it and antenatal depression. In con-
trast, Natasha et al. [40], reported a negative association 
between antenatal depression and parity, whereas Ragland 
et al. [35], reported a positive association between antena-
tal depression and the number of pregnancies. Gestational 
age was significantly correlated with antenatal depression 
only in the study by Tsakiridis et al. [30] (pregnancies com-
plicated with early IUGR were associated with higher rates 
of depression) whereas Dagklis et al. [7, 25] found no such 
correlation. Interestingly, no correlation was found between 
the development of depressive symptomatology and the 
BMI of the pregnant women before pregnancy, despite the 
fact that such a correlation was investigated by Dame et al. 
[26] , Dagklis et al. [7, 25], Byrn et al. [37] and Tsakiridis 
et al. [30].

As far as mental health is concerned, Brandon et al. [2] 
and Byatt et al. [41] investigated the presence of mental 
health history to determine if there was a correlation with 
the development of depressive symptomatology. Only Byatt 
et al. [41] found a significant association between antenatal 
depression and a previous psychiatric diagnosis. Addition-
ally, Byrn et al. [37] managed to find a correlation between 
antenatal depression and trait anxiety as well as perceived 
stress . Dagklis et al. [7, 25] identified abortion thoughts 
as an independent risk factor for antenatal depression 
whereas Tsakiridis et al. [30] found no significant associa-
tion between those parameters. Moreover, a positive associa-
tion was found between smoking and antenatal depression 
both by Dagklis et al. [7] and Tsakiridis et al. [30]. Finally, 
Brandon et al. [2] pointed out a significant negative associa-
tion between antenatal attachment and depression during 
pregnancy.
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Table 2   Factors correlated with antenatal depression

Factor Correlation

No correlation Positive correlation Negative correlation

Maternal Age Dagklis (2016) Natasha (higher prevalence in 
both the extreme of age)a

Natasha (higher prevalence in 
both the extreme of age)a

Dagklis (2018)
Dame
Tsakiridis
Byrn

Race Byrn
Dwelling place (urban, rural) Natasha-lower prevalence in 

urban areasa

Maternal Education Dagklis (2016) Dame
Dagklis (2018)
Brandon
Tsakiridis

Occupation/ employment status Dagklis (2016)
Dagklis (2018)
Tsakiridis

Income Byrn
Natashaa

Family monthly income Dagklis (2016)
Dagklis (2018)
Dame
Tsakiridis

Annual household income Brandon
Insurance coverage Brandon
Marital status Dagklis (2016)

Dagklis (2018)
Tsakiridis
Byrn

Living with a partner Dame
Relationship with the partner Dagklis (2016) Brandon

Dagklis (2018)
Tsakiridis

Parity Brandon Dame Natashaa

Number of pregnancies Byrna Ragland
Previous Abortions Dame
Gestational age Dagklis (2016) Tsakiridis

Dagklis (2018)
Indications for admission-Obstetri-

cal diagnosis- Obstetric risk
Dagklis (2016) Brandonaonly incompetent 

cervix was positively asso-
ciated with level of depres-
sive symptomatology

Byatt

Preeclampsia Kharagani
Oligohydramnios Uguz (2016)
Obstetrical factors Natashaa

Smoking Dagklis (2018) Dagklis (2016)
Tsakiridis

Physical exercise Natashaa

Sedentary lifestyle Natashaa
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Discussion

This review highlights the prevalence of antenatal depression 
in pregnancies with obstetric complications and evaluates the 
screening methods and the associated factors. As for the prev-
alence of antenatal depression, differences in prevalence have 
been reported by different investigators, yet it is clear that the 
prevalence of antenatal depression is higher among pregnant 
women with obstetric complications than in the low-risk pop-
ulation of pregnant women. In this context, it is worthwhile to 
note the prevalence differences among different countries, in 
which the prevalence of antenatal depression ranges from 3.5 
to 44.2%. Furthermore, the prevalence of antenatal depres-
sion in South America is reported to be 15% and 31% in Peru 
and Brazil, respectively [26, 28]. Moreover, prevalence rates 
in the four Greek studies range between 17.6 and 32.9% [7, 
25, 30, 36]. Apart from these four Greek studies, the only 
other study conducted in Europe, more specifically France, 
reports a prevalence rate of 25% [46]. In addition, the stud-
ies conducted in Asia report prevalence rates between 7 and 
33.9% [27, 29, 31, 39, 40, 47].

Furthermore, our review provides needed insight into 
clinically relevant, identifiable factors significantly associ-
ated with antenatal depressive disorders. Out of a variety of 
factors researched for a correlation with antenatal depression 
among pregnant women with high-risk pregnancies, only a 
few were found to have a statistically significant association 
to depressive symptomatology. These factors include mater-
nal age, maternal education, dwelling place, relationship 
satisfaction, antenatal attachment, abortion thoughts, smok-
ing, diabetes, previous psychiatric diagnosis, trait anxiety, 
perceived stress, parity, gestational age, threatened preterm 
labour, preeclampsia or oligohydramnios. Other factors such 
as race/ethnicity, domestic violence and social support which 
have been associated with antenatal depression among preg-
nant women in several studies [48, 49] have either been insig-
nificantly associated with antenatal depression among high 
risk pregnant women or not investigated at all in the studies 
included in this review, which may be attributed to the small 
sample size of the studies.

Moreover, regarding risk factors for antenatal depression, 
assisted reproductive technology and a history of infertil-
ity have been proven to affect the mental status of pregnant 

Table 2   (continued)

Factor Correlation

No correlation Positive correlation Negative correlation

BMI before pregnancy Dagklis (2016)

Dagklis (2018)

Dame

Tsakiridis

Byrna

Past history of GDM Natashaa

Insulin use for GDM Dame
Type of diabetes Ragland
HbA1c Ragland
State Anxiety Byrn
Trait Anxiety Byrn
Perceived Stress Byrn
Previous psychiatric diagnosis Brandon Byatt
Previous history of depression Natashaa

History of mental health treatment Byatt
Family history of psychiatric illness Brandon
Antenatal attachment Brandon
Planned pregnancy Dagklis (2016)

Dagklis (2018)
Tsakiridis
Byrna

Abortion thoughts Tsakiridis Dagklis (2016)
Dagklis (2018)

a The correlation was researched not only in the subgroup of women with obstetric complications but the whole study population
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women. In fact, assisted reproductive technology may have 
a negative impact on the emotional and psychological well-
being of both the individual and the couple; those techniques 
seem to carry an increased risk for depression in later life 
[50, 51]. Additionally, according to recent data, women with 
endometriosis are at risk of psychosocial disturbances includ-
ing anxiety, depressive symptoms and other psychiatric dis-
orders [52, 53]. Since endometriosis is related to pregnancy 
complications such as preterm delivery, this entity represents 
a potential confounding factor [54].

Our study has certain limitations. First, the literature search 
was restricted to the PubMed database. Second, the relatively 
small sample size of most of the studies included makes it 
difficult to generalize the results. Another limitation concerns 
the usage of screening tools such as the EPDS and the cut-off 
points used to screen for depression. Although these tools 
may be extremely useful as screening methods with excellent 
sensitivity and specificity values, they cannot under any cir-
cumstances be used as diagnostic tools or substitute clinical 
examination. An additional issue emerges from the hetero-
geneity of the study populations as far as hospitalization is 
concerned. Some of the studies included only hospitalized 
patients whereas others only outpatients. It is still unclear if 
obstetric inpatients experience a lower quality of life and more 
stress than those who receive care on an outpatient basis. As a 
result, the real prevalence of depression may be biased based 
on the study design of the included studies. Moreover, in some 
of the studies, women with previous mental health problems 
were excluded, therefore potentially underestimating the 
actual prevalence of antenatal depression. Furthermore, the 
varying prevalence between the included studies may be 
attributed to diverse settings and recruitment strategies. Dif-
ferent inclusion and exclusion criteria and data collection 
methods are other potential methodological issues. However, 
there might also be differences in prevalence rates because of 
socioeconomic and race/ethnicity differences in each study 
population, since the prevalence of antenatal depression has 
been associated with both socioeconomic parameters and 
demographic factors [48, 55].

In conclusion, pregnant women with obstetric complica-
tions are at a higher risk of developing antenatal depression, as 
expected, since antenatal depression has been associated with 
obstetric parameters in general population studies [49]. Moreo-
ver, the associated factors identified in this review could further 
help clinicians plan more targeted screening interventions.

Although universal screening for antenatal depression 
is an achievable goal, it is currently not possible in many 
obstetric settings. Therefore, clinicians need assistance in 
identifying which women are at a greater risk for antenatal 
depression. This review’s results emphasise the high preva-
lence of antenatal depression among pregnant women with 
obstetric complications and therefore the necessity for more 
rigorous psychiatric evaluation of this specific population. 

Moreover, the identified associated factors may be further 
useful in improving the detection of antenatal depression in 
such populations and thereby promote the long-term well-
being of mothers and their offspring.
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