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Maternal depressive symptomatology during pregnancy is a relevant risk factor affecting

newborn’s health: a longitudinal study

Abstract

Background: Depression symptomatology in pregnant women is a condition that represents an
important risk factor for the health of both women and children.

Objectives: The aim of this study was to investigate the influence of women’s depression
symptomatology on the clinical aspects of their delivery, assessed through the delivery length in
hours and the amount of epidural analgesia and oxytocin, both directly and indirectly, through
mothers’ prenatal attachment to their unborn children. Moreover, we analyzed if these aspects
affect the well-being of the newborn, assessed through the Apgar score.

Methods: A longitudinal design at two different time points was carried out on a total of 203
pregnant women (M = 32.12, SD =4.71). At week 31-32 of gestation, women filled out the Beck
Depression Inventory and the Prenatal Attachment Inventory. The day of childbirth, hospital
healthcare staff registered the clinical data of childbirth (duration of labor, duration of eventual
administration of epidural analgesia or oxytocin, and the child’s Apgar score).

Results: A woman’s depressive symptomatology negatively affects prenatal attachment to her
unborn child and positively affects the clinical aspects of the delivery, both directly and mediated
by the quality of prenatal attachment. Moreover, the Apgar score was significantly and
negatively influenced by the clinical aspects of the delivery and, indirectly, by the depressive

symptomatology.
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Conclusion: Depressive symptomatology during pregnancy is a relevant risk factor and has
important and negative outcomes, affecting the delivery experience of women, the first emotional

bond with the child, and the well-being of the newborn.

Introduction

Depression during pregnancy represents an important risk factor for a multitude of negative
outcomes, both for women and their children, in the short, medium and long term (Chung, Lau,
Yip, Chiu, & Lee, 2001; Grigoriadis et al., 2014; Plant, Pawlby, Sharp, Zunszain, Pariante,
2016). A large amount of consistent literature has found that depression during pregnancy may
be associated with obstetric complications and puerperal pathologies, as well as fetal health.
Concerning the first aspect, it has been shown that depressive symptoms during gestation were
related to spontaneous abortion, increased uterine artery resistance, gestational hypertension and
subsequent preeclampsia, spontaneous early labor, preterm or operative deliveries such as
cesarean section or vaginal instrumental deliveries and, finally, more painful labor, which implies
a stronger need for analgesia, such as epidural analgesia and / or stimulant mediations for
contractile activity, such as oxytocin (Bonari et al., 2004; Pereira, Lovisi, Pilowsky, Lima, &
Legay, 2009).

Mother’s depression during pregnancy also has significant physiological consequences on
the fetus’ and child’s health, such as preterm birth, neonatal growth retardation, perinatal and
birth complications, low birth weight, low Apgar scores, more frequent admission to a neonatal
care unit and, in severe cases, fetal death (Bonari et al., 2004; Chung et al., 2001; Grote et al.,

2010).
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These obstetric and perinatal complications may represent not only stressful but also
traumatic experiences that, in turn, enhance the risk for maternal post-natal anxiety, depression,
and post-traumatic stress disorder (Vismara, 2017). Thus, antenatal maternal depression,
enhancing the risk for obstetric and perinatal complications, in turn, increases the risk for adverse
psychological consequences during the post-partum period.

Given the clinical relevance of maternal prenatal depression on mother and infant
outcomes, previous research has tried to define mechanisms that could explain these findings. To
this aim, several potential direct and indirect causal pathways have been proposed from an
overall biological perspective. A first hypothesis was that depression during pregnancy acts
through the dysregulation of the hypothalamic-pituitary-adrenocortical axis, stimulating the
release of stress hormones, such as cortisol and catecholamines. These biological changes may
negatively affect fetal activity, fetal growth restriction leading to low birth weight or low Apgar
scores, and birth complications via placental hypofusion and consequent restriction of oxygen
and nutrients to the fetus (Rdisdnen et al., 2014). These alterations in turn predispose offspring to
health problems such as chronic illness (Dunkel Schetter & Tanner 2012). Moreover, other

studies revealed that Pabies born from depressed mothers had lower motor tone, were less active

and more irritable; they also had fewer facial expressions in response to happy faces, disrupted

sleep patterns, and there was increased negative reactivity in 2- to 4-month-olds (Bergner, Monk,

& Werner 2008). A recent review showed substantial evidence for a relationship between
prenatal maternal stress and decreases in immune function in the offspring (Veru, Laplante,
Luheshi, & King, 2014). Another proposed hypothesis is that antenatal depression might
compromise immune system functioning, which in turn may lead to a reproductive tract infection

triggering pre-term birth (Federenko & Wadhwa, 2004; Grote et al., 2010).
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Until now, however, less attention has been paid to the other environmental and affective
conditions that could produce effects on the maternal—fetal-placental systems, especially during
a sensitive period in the woman'’s life, such as pregnancy. Starting from these considerations, the
main aim of this paper was to study one of most relevant of these aspects, analyzing the role that
maternal prenatal attachment to child plays in direct and indirect causal pathways linking
maternal depression to both the clinical aspect of delivery and child health.

Consistent literature has overall verified that the quality of maternal prenatal attachment
to child is strictly linked to the woman’s ability to assume an adequate maternal role after
childbirth, and for this reason it could be considered an important variable on the quality of the
subsequent mother-child relationship and on the child’s development (Tani, Castagna & Ponti,
2017a; Walsh, Hepper, & Marshall, 2014).

Prenatal attachment could also be a protective factor for the delivery experience. In effect,
given that prenatal attachment refers to the bond between mother and child during pregnancy and
to maternal sensitiveness to the fetus’ signals and movements, it is reasonable to suppose that this
sensitivity and interconnection would also be useful during labor and delivery. It has been
verified that the increase of uterine contractility during labor is regulated by a complex interplay
of signals between fetus and mother (Mendelson, 2009 for a review). In this regard, Tani and
colleagues reported that a low maternal attachment to child during pregnancy results to be
negatively linked to the woman’s delivery experience in terms of labor duration, oxytocin use,
and higher analgesia use (Tani et al., 2017a).

Moreover, research showed that depression can affect a mother’s emotional ability and
hinder the development of her prenatal attachment to child (Ohoka et al., 2014).

Starting from these considerations, the main aim of this study was to analyze the complex
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influences, both direct and indirect, that a woman’s depression symptomatology and her prenatal
attachment to her unborn child have on the clinical aspects of the delivery and, in turn, on the
well-being of the newborn. Specifically, our purpose was to test the theoretical model reported in
figure 1. We hypothesized that depression symptomatology during pregnancy could negatively
affect the clinical aspects of the delivery, assessed through the delivery length in hours and the
amount of epidural analgesia and oxytocin, both directly and indirectly, by impeding the
development of prenatal attachment to child. Moreover, we expected that a better delivery
experience could have a protective influence on the well-being of the new-born, assessed through

the Apgar score.

Method

Procedure and participants

A cohort longitudinal study was carried out. Data were collected at two different time
points: T1) week 31-32 of gestation; T2) the day of childbirth. At T1, all participants were asked
to fill out a questionnaire with their own socio-registry and clinical data: age, educational level,
work status, number of years in their couple relationship. They were also requested to complete a
questionnaire to assess their depression symptomatology and their prenatal attachment to child.
At T2, clinical data on childbirth were registered. Specifically, hospital healthcare staff registered
the duration of labor, duration of eventual administration of epidural analgesia and oxytocin,
natural vs. caesarean delivery, Apgar score at birth, and admission to the neonatal care unit.

The study was conducted in accordance with the guidelines for the ethical treatment of
human participants of the Italian Psychological Association. Women were recruited when they

attended delivery preparation courses, organized for pregnant women (>30 weeks of gestation),
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after the Ethical Committee of the Local Health Authorities had approved the study. Data were
collected in the maternity ward of a public hospital of the metropolitan area of Florence, Italy. A
trained psychologist assumed the task of data collection. Inclusion criteria were to be nulliparous
women, without diagnosis of depression or anxiety during the present pregnancy, not in
pharmacological treatment for depression during the present pregnancy, with singleton
pregnancies, no risk pregnancy, and no previous pregnancies or abortions.

All the women included were informed about the aims of the study and signed a written
informed consent form. They could withdraw from participation at any time. Ninety-nine per
cent of the women accepted to take part in the survey and completed the entire follow-up.

A total of 203 pregnant Italian women, aged from 18 to 42 (M =32.12, SD =4.71) were
recruited for the present study. All participants come from central Italy and have a middle or high
socioeconomic level, with 89.1 % having a high school diploma or university degree and 64%
having a job. The duration of their couple relationships ranged from 1 to 17 years, with an

average of 6.84 years (SD = 3.72).

Measures

The Beck Depression Inventory (Beck, Steer, & Brown, 1996; Ghisi, Flebus, Montano,
Sanavio, & Sica, 2006) was used to detect the level of women’s depression symptomatology.
The BDI is a self-report measure that consists of 21 items ranging from 0 to 3. Each item is
represented by four sentences indicating different levels of depression. The Italian version of the
BDI presented a good factorial structure and optimal psychometric properties, both in normal and
clinical samples. Specifically, the test-retest reliability (.76) and the Alpha coefficients (.80; .87)

are similar to the results founded by Beck et al. (1996) in the original version. Moreover, the
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concurrent validity with other measures of depression was good, ranging from .60 to .73. (Ghisi
et al., 2006). In the present sample, Cronbach’s value was .84.

The Prenatal Attachment Inventory (PAI) (Della Vedova, Dabrassi, & Imbasciati, 2008;
Muller & Mercer, 1993) was employed to assess the mother’s attachment bond to her child
during pregnancy. The PAl is a self-report measure consisting of 21 items ranging from 1

(Almost never) to 4 (Almost always). For the present sample, the Cronbach’s alpha was .93.

Statistical analyses

Frequency, means, standard deviation and bivariate correlation were calculated for all
variables using package SPSS version 23. In order to test the hypothesized model, a Structural
Equation Modeling (SEM) using package MPLUS version 5.12 (Muthén & Muthén, 1998-2007)
was undertaken. The model was tested using the Maximum Likelihood estimator (ML, Muthén &
Muthén, 1998), because no serious problems with skewness or kurtosis were found (see Table 1),
suggesting that the data were close to a normal univariate distribution (Curran, West, & Finch,
1996; Kline, 2010; Muthen & Kaplan, 1985). The goodness of fit of the model was assessed
using the XZ test, the Comparative Fit Index (CFI) (Bentler, 1990), the Tucker-Levis index (TLI)
(Tucker & Lewis, 1973) , the Standardized Root Mean Square Residual (SRMR) (Bentler, 1995)
and the Root Mean Square Error of Approximation (RMSEA) (Steiger, 1990). The CFI and the
TLI indices ranged from 0 to 1. Higher values indicate a better model fit with satisfactory values
of .90 or higher (Hu & Bentler, 1998). The SRMR and the RMSEA indices also ranged from 0 to
1, with lower values indicating a better model fit. Values of less than .08 were considered

adequate and satisfactory (Browne & Cudek, 1993; Hu & Benxtler, 1999).
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Results

Within the sample, women reported depressive symptomatology scores in the average of
women in the general population. The mean score of the BDI, in fact, is close to the average
score found in women in the general population of the Italian BDI adaptation (Ghisi et al., 2006).
Moreover, only 5 women had a caesarean delivery. Given the low number of caesareans, that
variable is not used in subsequent analyses. Regarding epidural and oxytocin use, 61 women
(30%) had epidural analgesia and 74 (36.5%) oxytocin. None of the women in our sample
reported a child’s admission to the neonatal care unit; thus, that variable is not used in subsequent
analyses.

Since both the age range of women and the duration of the close relationships are large,
we have analyzed the correlation between age, duration of relationship, and severity of symptoms
of depression. As expected, there is a positive correlation between age and duration of the couple
relationship (r = .45). However, no significant correlation emerges between the severity of
depression symptoms and the age and duration of couple relationships.

Descriptive statistics and bivariate correlations for women’s depressive symptomatology,

prenatal attachment, and the clinical aspects of delivery are presented in Table 1.

INSERT TABLE 1 ABOUT HERE

High levels of women’s depressive symptomatology were significantly and positively

associated with delivery length, epidural analgesia and oxytocin, and significantly and negatively

linked to prenatal attachment to child and Apgar score. Moreover, high levels of women’s
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prenatal attachment to child were significantly and negatively associated to delivery length,

epidural analgesia and oxytocin, and positively with the newborn’s Apgar score. Delivery length,

oNOYTULT D WN =

epidural analgesia and oxytocin were all significantly and positively associated with each other
10 and negatively with Apgar score.

SEM analyses showed that the model tested has a good fit to the data (x* = 587.313, df =

15 15, p <.000, CFI = .97, TLI = .94, RMSEA = .07, SRMR = .04). The delivery experience was

17 influenced negatively by women’s prenatal attachment and positively by women’s depressive
symptomatology. Moreover, analyses revealed a significant effect of depressive symptomatology
22 on the clinical aspects of delivery, mediated by the level of prenatal attachment (Indirect effect: 3
24 =.17, p <.000; CI 95%: .024, .105). Finally, the Apgar score was significantly and negatively
affected both directly by the clinical aspects of the delivery, and indirectly by the depressive

29 symptomatology (Indirect effect: p =-.27, p <.000; CI 95%: -.075, -.025) (Figure 1).

33 INSERT FIGURE 1 ABOUT HERE

38 Discussion

40 Overall, our results show that women’s depression symptomatology during pregnancy
promotes a worse prenatal attachment to child, and both affect the delivery experience in terms
45 of labor length and the amount of epidural analgesia and oxytocin. These clinical aspects of

47 delivery influence a lower Apgar score. These data are consistent with findings indicating that a
depressive symptomatology during pregnancy is a relevant risk factor, affecting women’s

52 delivery experience and the well-being of the newborn (Réisédnen et al., 2014). Moreover, our

54 results also showed the relevant role played by prenatal attachment to child. A positive
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interaction and warm emotional bond with the unborn child can improve the delivery experience
(Tani et al., 2017a) during labor. As previous suggested, the ability of the mother to recognize
the fetus’ signals and to respond appropriately may be positively linked to the labor and delivery
experience, where the complex interplay of signals between fetus and mother coexist
(Mendelson, 2009). Our data confirmed that gestational depression has important consequences,
not only for the delivery experience and for the well-being of the newborn, but also for the
attachment bond between mother and child. This first emotional bond is closely linked to mother-
child interaction after the birth (Tani, Castagna, & Ponti, 2017b).

These findings are highly relevant for clinical practice, suggesting that prenatal assistance
is not limited to maternal physical care, but must jointly address and support affective and
relational difficulties of pregnant women, which have significant consequences for the health and
well-being of both the mother and child. The promotion of physical and mental health during
pregnancy constitutes a target in the new millennium.

Despite the undeniable relevance of these aspects, there are some limitations to the present
study. First, the test model cannot be considered exhaustive, and other variables could play a
significant role in affecting the delivery experience and newborn’s well-being. Moreover, it
cannot be excluded that a two-way correlation could exist between prenatal attachment and
maternal depression. In fact, in line with previous studies (Goetzke et al., 2012), a closer prenatal
attachment of the mother to her unborn child could reduce her reported symptoms of depression
during the perinatal period.

Second, we selected only psychologically healthy women, without a psychiatric diagnosis.
For this reason, to better generalize our results, it is necessary to explore the complex links

among these variables, also in women with a diagnosed depressive state. In this case, it would be

10
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useful to have information about the depression history of pregnant women, their possible
pharmacological or psychotherapeutic treatments, and the presence of other mental health
problems, such as anxiety. Third, we contacted only nulliparous women with singleton
pregnancies, no risk pregnancy, and no previous pregnancies or abortions. It is possible that a
depressive symptomatology could have stronger consequences in a situation of complicated
pregnancy. Fourth, we analyzed only the depressive symptomatology implicated on the clinical
aspects of delivery and on the newborn‘s well-being . However, because there are other aspects
involved on these outcomes, our model is not exhaustive. For example, some authors have found
that the quality of maternal social support perceived by pregnant women has a significant
influence on the quality of the birth experience (Tani & Castagna, 2016; Tani, Castagna, & Ponti,
2017). Another important variable is maternal anxiety during pregnancy. This aspect is linked to
complication to the delivery and the well-being of the newborn (Ibanez et al., 2012). Finally,
other scholars suggest taking into consideration, in addition to depressive symptomatology,
neuroticism and emotional deficits, given that they could enhance vulnerability to depression. In
fact, according to these previous studies, non-depressed women with high levels of neuroticism
in late pregnancy were at high risk of developing postpartum depressive symptoms up to

6 months after delivery (Iliadis et al., 2015).

Therefore, a more comprehensive model could provide a profound understanding of the
complex set of prenatal variables that may play a significant role in prediction of delivery
experience and neonatal well-being. Finally, we used the BDI instrument to assess depressive
symptomatology in pregnant women. Although we are aware that diagnosing depression in the

perinatal period may be particularly challenging due to the overlap of normal perinatal symptoms

11
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(e.g. fatigue, weight changes, sleep disturbance), the BDI, in comparison with other instruments,
has proven to be a valid questionnaire for measuring depression during pregnancy (Ji et al. 2011).
Despite these limitations, these results have significant implications for clinicians. On the whole,
they confirm the risk condition of depressive symptomatology in pregnant women and the need
for early detection and treatment of depressive symptoms during pregnancy, to facilitate and

improve the well-being of the mother, the child, and the entire family.
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Descriptive statistics and bivariate correlations for all variables

Range M SD Skewness  Kurtosis 1 2 3 4 5 6
1. DBI 0-28  9.51 5.38 .619 152 -
2. PAI 34-79 61.44 10.28 -.448 -.822 - 50%** -
3. Delivery length (hours) 0-17  7.06 2.52 729 931 AT e V- S -
4. Epidural analgesia (hours) 0-9 1.69  2.77 1.760 2.728 AoFEE L S5EEE AN -
5. Oxytocin (hours) 0-8 1.08 1.77 1.215 -.167 SOFFE - p4FEER GRFAK T Ak -
6. Apgar index 6-10  8.85 1.06 -.844 -.044 S35 pFak 3 SkAck _qkxk 37wk

Note. ***p < .001, ** p <.01
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Delivery Epidural Oxytocin
length analgesia

Clinical
aspects of
delivery

38¥** (.06; .22) - 70%** (-.43; -.26)

Figure 1. Theoretical tested model and standardized solutions. In parentheses as shown the 95%
confidence intervals.
Note. N =203; BDI = Beck Depression Inventory; PAI = Prenatal Attachment Inventory.
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