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Table 1. Descriptive statistics and univariate analyses result by group. 

Women with 

spontaneous 

labor (n = 136)

Women with 

induced labor

(n = 25) 95% CI

M SD M SD F (1,159) p η2 Lower Upper

Depression 6.73 4.67 11.88 4.81 25.51 .000 .14 8.30 10.31

Anxiety 34.17 7.61 40.92 7.82 16.47 .000 .09 35.90 39.19
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Spontaneous and induced labor: Association with maternal well-being three months after 

childbirth

Abstract 

A woman’s first childbirth represents a moment of elevated maternal emotional 

vulnerability. Indeed, there is a prevalence of anxiety and depression symptomatology in primiparas 

during the postpartum period that negatively influences the well-being of the woman, of her 

newborn, and of the quality of their attachment bond. Much attention has been paid to the possible 

risk factors involved in the onset of mood disturbance in the postpartum. However, knowledge is 

still limited regarding the role played by the specific clinical aspects linked to labor. Therefore, the 

aim of the present study was to explore whether spontaneous or elective induction labor is linked to 

the level of postnatal depression and anxiety three months after birth. One hundred and sixty-one 

women (Mage = 31.63; SD = 4.88) were recruited, using the following inclusion criteria: native 

Italian women; age > 18 years; physically and psychologically healthy nulliparous with singleton 

no-risk pregnancy; no previous abortion or interruption of pregnancy; no previous 

psychopathological diagnoses. Exclusion criteria: twin pregnancy, fetal pathologies, and planned 

elective cesarean. Data was collected at two different times: T1 (day of childbirth) clinical data of 

labor (spontaneous or induced) from hospital records; T2 (three months after birth) level of 

mother’s depression and anxiety. In order to explore if the level of depression and anxiety three 

months after childbirth differ in women according to the type of labor, spontaneous or induced, two 

univariate analyses of variance (ANOVA) were conducted. Results showed that women who had a 

spontaneous labor reported lower levels of anxiety and depression than women who had an induced 

labor. Our results highlight the significant implications that the mode of labor has on the emotional 

well-being of mothers, underlining the need to support women throughout all their transition to 

motherhood, including the childbirth experience. 
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Introduction

The birth of the first child represents a challenging and sensitive event in a woman's life 

(Darvill et al., 2010), given that it involves the transition to motherhood, a crucial turning point that 

triggers significant developmental changes in her personal and social identity (Cigoli et al., 2006). 

In particular, during the first pregnancy, women must face a global reorganization of their mental 

self-representation as mothers in addition to the typical changes of a physical, psychological and 

relational nature that pregnancy entails (Slade et al., 2009; Smorti, Ponti, & Pancetti, 2019). 

Therefore, it is natural that giving birth to the first child represents an event that is experienced by 

woman with a wide variety of ambivalent emotions. In fact, if on one hand it is experienced as a 

moment of happiness and joy for the first encounter with one's newborn (Smorti, Ponti, Ghinassi, & 

Rapisardi, 2020), on the other hand, women can experiment negative feelings, such as fear of pain, 

losing control, and possible physical injury (Maimburg et al., 2016; Junge et al., 2018). 

Consequently, it is not surprising that all the above changes and the childbirth experience itself may 

increase the risk for maternal emotional vulnerability (Smorti, Ponti, & Pancetti, 2019), to the point 

where there is a high prevalence of mood disturbance in women during the postpartum period 

(Darvill et al., 2010; Vesga-Lopez et al., 2008). Overall, research investigating women's mental 

health in the perinatal period has mainly focused on postpartum depression (PPD) (Leach et al., 

2017), a disorder that occurs in 8 to 26% of women during the postpartum period (Shorey et al., 

2018). Although the symptoms of PPD are similar to those of major depression (Robertson et al., 

2004; Wisner et al., 2013), this disorder is characterized and recognizable by the fact that the central 

core of the typical depressive thoughts, such as feelings of guilt, self-accusation and self-doubt, 

focuses on the specific and circumscribed theme of motherhood (Esscher et al., 2016; Schipper-

Kochems et al., 2019). PPD, especially if untreated, affects the mother’s wellbeing and health in 

many different ways, leading to serious psychological and physical consequences for the woman 

and her newborn (Aris-Meijer et al., 2019; Schipper-Kochems et al., 2019; Smorti, Ponti, & Tani, 

2019a, 2019b). Furthermore, PPD makes it difficult for women to adequately fulfill their role as 
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mother, influencing their maternal responsiveness (Vismara et al., 2016), and hindering the 

formation of an optimal attachment bond towards their newborn (Ohoka et al., 2014; Ponti, Smorti, 

Ghinassi, Mannella, et al., 2020; Rossen et al., 2016).

However, PPD is not the only mood disorder affecting women in the postnatal period, 

although it is the one that has been most investigated (Dekel, Ein-Dor, Ruohomäki, et al., 2019). 

Indeed, the presence of anxiety symptoms and disorders in the postpartum have also recently been 

taken into consideration (Leach et al., 2017). Although anxiety often occurs as a comorbid disorder 

with PPD, it has nevertheless been shown that it can manifest itself as an independent disorder 

(Schipper-Kochems et al., 2019). In this regard, a recent review has revealed that anxiety in the 

postnatal period is highly widespread, so that 3.7-20% of women present anxious symptomatology 

after the birth of their child (Leach et al., 2017). In general, literature has shown that the typical 

anxiety symptoms, such as nervousness, tremors, muscular tension, inner restlessness, and worries, 

strongly and negatively influence the psychophysical well-being of the woman, her child and their 

attachment bond (Aris-Meijer et al., 2019; Goodman et al., 2016; Schipper -Kochems et al., 2019). 

In addition, postpartum anxiety is associated with an increase in the use of maternal health care 

after discharge and with a reduction in the duration of breastfeeding (Paul et al., 2013).

Considering the high prevalence of these two emotional disorders and their negative 

consequences mentioned above, it is not surprising that literature has focused on the study of 

possible risk factors involved in their onset. Literature has highlighted a large number of risk factors 

of demographical, psychological, and relational nature, regarding both PPD (Ghaedrahmati et al., 

2017; Smorti, Ponti, & Pancetti, 2019) and postpartum anxiety (Goodman et al., 2016; Leach et al., 

2017). However, less attention has been paid to the specific clinical aspects linked to labor and 

delivery (Dekel, Ein-Dor, Berman, et al., 2019). Since the childbirth experience increases the 

emotional vulnerability of women (Smorti, Ponti, & Pancetti, 2019), it is possible to assume that 

any labor or delivery complications can be particularly impacting for the mother’s emotional well-

being in perinatal period. 
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In this direction, greater attention has been paid to the mode of delivery, in terms of vaginal 

and cesarean delivery. Researchers have found that a cesarean delivery has a significant and 

positive impact on the development of both PPD (Chang et al., 2015; Dekel, Ein-Dor, Berman, et 

al., 2019; Paul et al., 2013) and  postpartum anxiety (Dekel, Ein-Dor, Berman, et al., 2019; Paul et 

al., 2013; Weisman et al., 2010), although these results are not completely consistent (for example 

Aris-Meijer et al., 2019). However, other obstetric risk factors, such as induced labor, could be 

linked to maternal psychopathological symptoms onset. An induced labor involves the 

administration of oxytocin to improve uterine contractions and the progress of labor. However, 

differently from the release of endogenous oxytocin, exogenous oxytocin can favor the production 

of stress hormones, reduce positive mood and mothering behaviors (Bell et al., 2014), and represent 

a risk factor for higher depressive feelings in women (Youn et al., 2017). 

Beginning with these considerations, the main focus of the present study was to explore 

whether different modes of labor, spontaneous vs. induced, are associated with the presence of 

maternal depressive and anxious symptoms at three months after childbirth. Specifically, we 

hypothesized that women who need oxytocin administration during labor develop higher levels of 

postpartum depression and anxiety.

Material and methods 

Participants and procedures

This study was conducted in accordance with the guidelines for ethical treatment of human 

participants of the Italian Psychological Association and was approved by the Ethical Committee of 

the Local Health Authorities (n. 780/2013).

 The sample was recruited when women attended a prenatal birth course at week 31–32 of 

gestation in the maternity ward of a public hospital in the metropolitan area of Florence. At the first 

encounter they were informed about the aim of the study, no monetary reward would be given, and 

that they could withdraw from participation at any time.  Interested women were then invited to 
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participate in a brief interview conducted by a clinical psychologist in which data was collected on 

their sociodemographic status (age, educational level, occupational and family status), pregnancy 

(planned/unplanned, first or not, single/twin, planning elective caesarian), actual or past physical 

(obstetric risks, fetal pathologies,  previous abortion or pregnancy interruption), and psychological 

problems (family psychopathologies, previous individual psychopathological diagnoses, current 

anxious or depressive symptoms). Based on these data, only women who met the inclusion criteria 

were recruited. Inclusion criteria were: native Italian women; age > 18 years; no previous 

psychopathological diagnoses; physically and psychologically healthy nulliparous women with 

singleton low-risk pregnancies; no previous abortion or interruption of pregnancy. A sample of 161 

women (Mage = 31.63; SD = 4.88) were recruited for the present study and all participants signed a 

written informed consent form. 

Data were collected at two different time points: day of childbirth (T1) and three months 

after childbirth (T2). In particular, at T1 clinical information regarding mode of labor was obtained 

from hospital records after childbirth. At T2, three months after childbirth, women filled out an 

online battery of questionnaires aimed to investigate their postpartum levels of depression and 

anxiety. 

Measures 

The women’s postpartum depression was assessed using the Italian version of the Edinburgh 

Postnatal Depression Scale (EPDS; Cox et al., 1987; Benvenuti et al., 1999), a 10-item self-report 

questionnaire rated on a 4-point Likert scale (from 0 to 3). The total score of EPDS ranges from 0 to 

30, and higher scores correspond to a higher severity of depressive symptoms experienced by the 

women. In the present study, the EPDS showed good internal consistency, with a Cronbach’s alpha 

of .86.

The women’s postpartum anxiety was assessed using the Italian version of the State Anxiety 

Inventory (STAI_Y2; Spielberger et al., 1983, Pedrabissi & Santinello, 1989), a 20-item self-report 
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questionnaire rated on a 4-point Likert scale (from 1 = never, to 4 = very often). The total score, 

ranging from 20 to 80, is calculated by summing all responses, after some items are overturned, and 

a high score indicates a high level of anxiety. For the current study, Cronbach’s alpha was .90. 

Data analysis

First, descriptive statistics and bivariate correlations were calculated for all variables. In 

order to explore if women with spontaneous and induced labor differ on the level of depression and 

anxiety symptoms three months after childbirth, two univariate analyses of variance (ANOVA) 

were carried out. 

Results

The women had a middle/high socioeconomic level: 86.9% had a high school diploma or a 

bachelor’s degree, and 71.4% had a job. Regarding family status, 91.9% lived with the father of the 

child, while 8.1% lived with their family of origin. No significant differences emerged between 

women who lived with own partner and family of origin with respect to the level of depression 

(t(159) = 1.03, p = 306) and anxiety (t(159) = .64, p = 521). Moreover, pregnancy was planned for 

82.6% of women. Also in this case, no significant differences emerged between women with 

planned and no-planned pregnancy on the level of depression (t(159) = 1.40, p = .164) and anxiety 

(t(159) = 1.02, p = .311). 

Correlation analysis showed that the levels of depression and anxiety are significantly 

associated (r = .58, p < .01). In particular, high levels of depression are linked to higher levels of 

anxiety. Overall, at childbirth, 15.5% of women needed oxytocin and 84.5% had a spontaneous 

labor. Table 1 reports the mean and standard deviations of the levels of depression and anxiety by 

group and the results of the univariate comparisons obtained with the two ANOVAs. 

INSERT TABLE 1 ABOUT HERE

Page 8 of 16

http://mc.manuscriptcentral.com/ac-phm-vcy

Health Sciences



For Peer Review Only

As shown in the table, there are significant differences between women with spontaneous 

and induced labor on the level of both depression and anxiety three months after childbirth. In 

particular, women who had spontaneous labor reported lower levels of depression and anxiety than 

women who had induced labor. 

Discussion 

The transition to motherhood is a critical period during which a woman is exposed to greater 

emotional vulnerability. The presence of psychopathological symptoms during the postnatal period 

is a frequent condition, especially for the first pregnancy (Darvill et al., 2010; Ponti, Smorti, 

Ghinassi, & Tani, 2020; Smorti, Ponti, & Pancetti, 2019). 

Among the risk factors that can favor the onset of depressive and anxious feelings, recent 

literature has highlighted the role of the quality of delivery experience, especially in terms of 

vaginal and cesarean delivery (Chang et al., 2015; Dekel, Ein-Dor, Berman, et al., 2019 Smorti, 

Ponti, & Pancetti, 2019; Weisman et al., 2010). The aim of the present study was to explore another 

obstetric risk, namely the lack of spontaneous labor. In this case, women need administration of 

exogenous oxytocin, thus favoring contractions and the progress of labor. Our hypothesis arises 

from the consideration that the administration of oxytocin has been linked to release of stress 

hormones and to negative mood of women (Bell et al., 2014; Youn et al., 2017). Therefore, we 

hypothesized that primiparous women whose labor was induced through the administration of 

oxytocin could report higher levels of depression and anxiety during the postpartum period. Our 

results confirm these expectations, highlighting that primiparas who had induced labor tend to 

report, at three months after childbirth, higher levels of psychopathological symptoms, in terms of 

depression and anxiety, than primiparas who had a spontaneous labor. 

These results highlight the importance of supporting women in the transition to motherhood, 

especially when there are possible complications during the childbirth experience. This means not 
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only providing them with a medical explanation of what can happen if labor does not proceed 

spontaneously, but also providing them with psychological support in the postpartum period. 

Psychological screening would therefore be desirable to identify women who may need 

psychological help, in order to better manage the period after the birth of the baby. In fact, early 

detection and adequate intervention for women with depressive or anxious symptoms in the first 

months after childbirth can greatly reduce their duration or their progression towards more severe 

psychopathological forms. This is particularly crucial in the postnatal period, a time that is 

extremely important both for the well-being of the woman and for the quality of the mother-child 

relationship (Aris-Meijer et al., 2019; Goodman et al., 2016; Schipper -Kochems et al., 2019).

Despite the interest of the results obtained, this study has some limitations. First, the sample 

size was not very large, and there were very few women who had an induced labor. Although the 

number was adequate for the type of analysis carried out, it would be necessary to repeat the study 

with larger samples of women. Second, we did not check any other variables in the postpartum. 

Indeed, it is possible that a woman's depressive and anxious feelings may be influenced by 

numerous factors, such as the quality of the relationship with her partner or the level of social 

support perceived (Martini et al., 2015; Nanni & Troisi, 2017; Schmied  et al., 2013; Smorti, Ponti, 

& Pancetti, 2019). For these reasons, this study can be considered only exploratory research.

However, despite these limitations, the undeniable interest of these results underlines the 

opportunity that research on risk factors for maternal health in the perinatal period can have by 

paying particular attention to the specific clinical aspects linked to labor and delivery. In fact, all 

complications occurring during these significant moments characterizing the childbirth experience 

can have a particular impact on the mother’s emotional vulnerability and, consequently, for 

mother’s and child’s well-being and health. 

Funding: The authors declare that they did no received financial support for the research, 

authorship, and/or publication of this article.
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