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Not all births are equal: Delivery type and fertility
intentions by age at first childbirth
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ABSTRACT As maternal age at first birth continues to rise in Italy, this study investigates
whether and how the mode of delivery at first birth is associated with subsequent fertility
intentions, with a specific focus on differences by maternal age at childbirth. Using
weighted data from the Fertility Over Forties survey (2024) on 2375 Italian mothers with
one child, we estimate predicted fertility intentions by age at first childbirth (under and over
age 35), accounting for delivery type and other characteristics of the delivery. Results show
that the mode of delivery at first birth is significantly associated with fertility intentions,
with more medicalised or interventional deliveries generally linked to lower intended
fertility. At the same time, a strong age gradient emerges: mothers aged 35 and older report
consistently lower fertility intentions across all delivery types. Differences across delivery
modes within age groups are comparatively modest, and we do not find clear evidence that
the association between delivery type and fertility intentions varies substantially by mater-
nal age or healthcare setting. We discuss the implications of these results in light of the
recent literature on reproductive careers and maternal age and call for greater attention to
mothers’ birth experiences and well-being in demographic research.
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Introduction

Across Europe, and particularly in southern European countries such as Italy, the postpone-
ment of first births has become a defining feature of contemporary low fertility patterns
(Sobotka and Beaujouan, 2018).

While periods of partial recuperation in fertility levels have occurred over time, they have
been uneven and short-lived, whereas the trend towards the postponement of first births has
followed a remarkably steady upward trajectory (Caltabiano, 2016). According to Eurostat
data, Italy was among the European countries with the highest mean age at first birth in 2023
(31.8 years, with the European mean being 29.8), a figure that further increased to 31.9 in
2024 (Istat, 2025).
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Fertility postponement has two key implications. First, delaying the first birth mechani-
cally shortens the reproductive window, reducing the time available for subsequent child-
bearing and increasing the risk of unrealised fertility intentions (Bongaarts and Feeney,
1998). Second, postponement may qualitatively reshape the experience of motherhood
itself. Entering parenthood at later ages is associated with a higher likelihood of medica-
lised pregnancies and deliveries, as well as with increased exposure to obstetric interven-
tions and adverse birth outcomes (Kenny et al., 2013; Myrskyld et al., 2013; Schmidt et al.,
2012). Importantly, however, recent evidence suggests that the strength of this association
is not constant over time, but varies across cohorts and institutional contexts, reflecting
changes in medical practices and maternal selection (Goisis et al., 2018). As a result,
women who postpone childbearing may not only face tighter biological constraints on
parity progression, but may also experience childbirth under conditions that differ substan-
tially from those encountered by younger mothers, in ways that are shaped by both age and
context.

Moreover, the concept of “reproductive career” has recently been introduced to shed
light on how past reproductive events influence current and future reproductive attitudes,
behaviours and experiences (Johnson et al., 2018, 2023). This conceptualisation proposes
two overarching dimensions for its operationalisation: density, which captures the overall
frequency of reproductive events across the life course, and complexity, which reflects the
diversity of event types experienced.

Although this framework appropriately redirects attention to reproductive experiences,
it does not fully account for the possibility that experiences connected with reproductive
health will have intrinsic physiological and emotional consequences. These consequences,
in turn, can shape subsequent reproductive attitudes, behaviours and experiences. More-
over, this theory overlooks the reality that having children at different ages differs in terms
of both the number of prior experiences mothers have accumulated and how they respond to
those experiences.

While these issues have received substantial attention in the scientific literature, partic-
ularly in obstetrics-related research, their relevance and consequences for demographic
processes remain underexplored, and several aspects of reproductive health have yet to be
fully examined within demography.

In this paper, we focus on one such understudied dimension: the relationship between
the experience of the first birth — specifically, the type of delivery — and subsequent
fertility intentions. While extending the theory of reproductive career by focusing on the
role of a single reproductive event at diverse ages, this paper aligns with the perspective
of Margolis and Myrskyld (2015), who argued that parental experiences at first birth —
particularly those of mothers — are a significant and understudied factor shaping com-
pleted family size. In this context, we focus on how different types of first delivery are
associated with stronger or weaker intentions to have another child, with particular
attention being paid to the mother’s age at first birth. We examine whether the medi-
calisation of birth (Christiaens and van Teijlingen, 2009), along with unplanned medical
interventions when needed, may be differently associated with fertility intentions depen-
ding on whether the mother was above or below age 35 at the time of her first birth,
as 35 is an age commonly identified as a critical threshold for maternal health and
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demographic outcomes (Schmidt et al., 2012). We propose that the mode of delivery
may itself play a role in women’s fertility intentions by shaping their physical recovery,
psychological well-being and overall birth experience. Unplanned interventional deliv-
eries — such as emergency caesarean sections or operative vaginal deliveries' — and
highly medicalised deliveries — such as planned caesarean sections — are often associ-
ated with greater physical strain, perceived loss of control or even trauma, potentially
leading to a delay in or a reconsideration of future childbearing. In contrast, spontaneous
vaginal deliveries may be more positive, empowering experiences (The Lancet, 2025),
thereby reinforcing women’s reproductive plans (as recently shown by Peters et al.,
2025, in the Australian context). The type of delivery thus operates not only as a clinical
event, but also as a subjective experience that may affect a woman’s willingness or
readiness to have additional children. Moreover, we consider delivery in a public versus
a private hospital as a relevant factor in characterising the context in which childbirth
takes place (ivi).

The Italian case, which is characterised by late fertility and a highly medicalised child-
birth system, offers a particularly compelling setting for investigating the relationship
between birth experiences and fertility intentions. Italy combines one of the lowest fertility
rates in the world (Eurostat, 2023) and substantial postponement with a high prevalence of
medicalised childbirths, including caesarean sections, which account for over one-third of
all deliveries (Spina, 2023). According to the latest data from the Certificate of Delivery
Care (CeDAP, 2025), the caesarean section rate in the country is 29.8%. This rate is among
the highest in Europe, with pronounced variation across regions (around 23% in northern
Italy versus 37.4% in southern Italy) and between private (53%) and public hospitals (28%).
While no national policy mandates a specific delivery type, the 2012 National Health Plan
explicitly identified the reduction of unnecessary caesarean deliveries as a public health
priority, motivated by concerns over cost, clinical appropriateness and maternal and neo-
natal health (Scognamiglio, 2019). At the same time, the Italian welfare system offers lim-
ited structural support for families from the early stages of life, thus placing a considerable
burden of care and planning on women (Mussida and Pattimo, 2021). These features make
Italy an ideal context to explore how the physical and emotional costs of childbirth shape
reproductive decisions.

A major strength of this study lies in the uniqueness of the Italian dataset from the
FORTIES (Fertility Over Forties) project, which — unlike other national sources — links
detailed measures of delivery type and childbirth experiences with direct questions on
fertility intentions. Fertility intentions have been widely studied in the Italian context, par-
ticularly with respect to the role of economic factors (e.g. Vignoli et al., 2022) and gender
equality (e.g. Mills et al., 2008). The FORTIES project provides a rare opportunity to study
fertility intentions at first childbirth across maternal age groups, including detailed

1 Emergency caesarean sections refer to unplanned surgical deliveries performed in response to acute obstetric complications.
Operative vaginal deliveries involve the use of instruments (e.g. vacuum or forceps) to assist vaginal birth due to medical
reasons related to the mother or the foetus. Induced deliveries refer to medically initiated labour before the spontaneous onset
of labour, typically using methods such as oxytocin or membrane rupture.
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information about the delivery, in a country where the postponement of childbearing is both
widespread and socially stratified (Caltabiano et al., 2017).

Understanding these mechanisms in Italy can thus shed light on broader patterns of
fertility decline in ageing, low-fertility societies. This contribution is particularly valuable
because existing research has rarely been able to combine information on childbirth expe-
riences and subsequent reproductive plans. Previous studies examining the association
between mode of delivery and subsequent fertility (for example, Evers et al. (2014) and
Kjerulff et al. (2020)) relied on high-quality clinical or administrative data, but did not
include information on fertility intentions and did not offer comparably detailed measures
of delivery type and childbirth experiences.

Moreover, these studies focused on demographic and institutional contexts that differ
substantially from the Italian case. The findings of previous international studies are there-
fore not fully transferable to low-fertility contexts, as they are embedded in healthcare
systems, gender regimes and family policy frameworks that differ substantially from those
in Italy.

Finally, this paper is the first to explicitly consider age at first childbirth as a key dimen-
sion for understanding whether and how the type of delivery is associated with subsequent
fertility intentions. Given the widespread postponement of childbearing and the qualita-
tively distinct experiences of childbirth at different life stages, we argue that accounting
for maternal age at first birth is crucial to understanding heterogeneity in the link between
delivery type and reproductive plans.

Childbirth experience and short-term reproductive planning

The experience of childbirth is a pivotal life event that may shape women’s future fertility
behaviour and intentions. A growing body of research suggests that the type and perceived
quality of childbirth can significantly impact mothers’ well-being. Several studies have
focused on the role of delivery mode, driven in part by the evidence indicating that caesar-
ean section has become the most common major surgery performed worldwide (Davis et al.,
2022). The prevalence of this procedure almost doubled between 2000 and 2015 (Boerma
etal., 2018), with caesarean section deliveries accounting for 27% of births in high-income
countries globally and one in three births in southern Europe (Betran et al., 2021).

It has been suggested that the stress and medical complications often accompanying
this procedure and other medicalised delivery types contribute to negative childbirth expe-
riences, potentially discouraging women from considering future pregnancies. Unplanned
interventional deliveries are also linked to more negative emotional responses and worse
postpartum well-being (Carquillat et al., 2016; Green et al., 2022; Guittier et al., 2014;
Rowlands and Redshaw, 2012). Moreover, beyond the mode of delivery, the overall
childbirth experience, encompassing perceived levels of autonomy and support and
medical outcomes, plays a critical role in women’s subsequent reproductive plans (7he
Lancet, 2025).

Within a reproductive career framework, this evidence emphasises the role of specific
reproductive events — such as the type of delivery — in shaping subsequent attitudes,
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behaviours and experiences, and how these events may cluster along distinct life course
trajectories (Johnson et al., 2018; Miller and Pasta, 1988; Thomeer et al., 2022).

Studies conducted in European settings have demonstrated that the mode of birth may
have a significant impact on women’s psychological and physical outcomes, particularly in
the first few months after birth. Based on data from the National Maternity Survey 2010,
which documented women’s experiences of maternity care in England, Rowlands and
Redshaw (2012) found that, compared to women who had spontaneous vaginal births or
planned caesarean sections, those who experienced forceps-assisted vaginal births or
unplanned caesareans reported poorer health and psychological well-being. These women
reported experiencing a lack of control, worry and an intense period of anxiety or uncer-
tainty during labour, which may have negatively affected their psychological well-being.
Research has also pointed out that maternal subjective perceptions, such as a feeling of loss
of control during labour or of inadequate communication with healthcare providers, are
associated with a reduced willingness or ability to imagine a subsequent pregnancy (Guittier
et al., 2014).

Both qualitative and quantitative research have investigated the relationship between
parental experiences at first childbirth and subsequent fertility decisions. Qualitative evi-
dence suggests that the experiences associated with first childbirth, including the mode
of delivery, can significantly shape new parents’ desired family size. Just as the challenges
and exhaustion parents face during the first year of their child’s life may lead them to revise
their plans to have additional children, experiencing prolonged labour or complications
associated with a caesarean section can generate reluctance to relive the experience
(Newman, 2008). In the health domain, factors such as breast-feeding difficulties, sleep
deprivation, depression, domestic isolation and relationship breakdown may further delay
or discourage childbearing. Guittier and colleagues (2014), based on interviews with 24
primiparous women in Switzerland, showed that the mode of delivery influenced women’s
perceived control, emotional responses and early interactions with their newborn. These
dimensions are critical in shaping how women imagine a subsequent pregnancy. In partic-
ular, emergency caesarean sections are more often associated with negative experiences,
potentially affecting women’s willingness to plan further births.

Turning to the quantitative evidence, the literature has examined the impact of first
childbirth experiences on subsequent reproductive decisions, with results varying by
population characteristics, follow-up duration and measurement strategies. A key distinc-
tion is between studies focusing on fertility intentions and studies examining second birth
transitions. While some authors have argued that realised fertility behaviours are more
directly relevant for population dynamics (Margolis and Myrskyld, 2015), others have
emphasised that fertility intentions remain informative, as they capture the interplay
between preferences and constraints, and may help to distinguish between biological
limitations and voluntary postponement (Billari et al., 2009; Thomson and Brandreth,
1995). Following Shorey et al. (2018), we posit that accounting for intentions offers valu-
able insights into whether delayed or interrupted parity progressions are due to reduced
fecundity or voluntary choices. In Italy, moreover, it has been ascertained that intentions
and the subsequent realisation of intentions are relatively closely aligned (Régnier-Loilier
and Vignoli, 2011).
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Much of the empirical literature on this topic has focused on the association between
mode of delivery — focusing on caesarean sections and vaginal births — and maternal well-
being, typically over relatively short follow-up periods (Lydon-Rochelle et al., 2001;
Majzoobi et al., 2014). Longer-term evidence is more limited. Using longitudinal data from
the Australian Longitudinal Study on Women’s Health, Davis et al. (2022) showed that
undergoing a caesarean section has a small but persistent impact on a woman’s long-term
well-being, although the relevance of such long horizons for parity progression remains
unclear. Additional research has shown that positive delivery experiences, characterised
by high satisfaction and feelings of empowerment, are associated with stronger intentions
to have additional children, and that, conversely, traumatic or highly medicalised birth
experiences without sufficient emotional support can lead to “birth trauma”, potentially
resulting in a desire to avoid future pregnancies altogether (Gottvall and Waldenstrom,
2002). A systematic review by Shorey et al. (2018) consistently found that negative first
childbirth experiences, particularly those associated with the mode of delivery, are linked
to a lower likelihood of parity progression and to longer interbirth intervals. Some studies,
such as Gottvall and Waldenstrom (2002), have relied on women’s subjective evaluations
of their first childbirth experience using self-reports and rating scales. These studies have
generally shown that having a caesarean section, and particularly an unplanned or emer-
gency caesarean delivery, is associated with a prolonged interbirth interval, and may even
inhibit parity progression compared to having a spontaneous vaginal birth.

Evidence based on administrative and clinical data further supports this pattern. Studies
using obstetric records (Carlander et al., 2015; Fussing-Clausen et al., 2014; O’Neill et al.,
2015) have found that having a caesarean section or complicated vaginal delivery is linked
to a reduced probability of having a second birth compared to having an uncomplicated
vaginal birth. Women who undergo a caesarean section or experience complications such
as shoulder dystocia have been shown to be about 14-23% less likely to have another child
compared to women who have an uncomplicated vaginal delivery (Fussing-Clausen et al.,
2014; O’Neill et al., 2015). By contrast, Carlander et al. (2015) found no significant asso-
ciation between delivery mode and subsequent childbearing in Sweden, noting that access
to postnatal support and counselling may mitigate the negative consequences of adverse
childbirth experiences. Shorey and colleagues’ (2018) review confirmed that a negative
childbirth experience can influence subsequent reproductive decisions, with a prior nega-
tive experience being associated with a reduced likelihood of having another child.

Overall, the literature points in a direction consistent with the “reproductive career”
framework, and suggests that the experience of first childbirth — particularly when charac-
terised by complications, medical interventions or low perceived control — can influence
both fertility intentions and subsequent reproductive behaviour, although the magnitude
of these effects appears to depend on contextual factors.

Research on fertility intentions has, however, largely overlooked the role of childbirth
experiences, especially in relation to the timing of these events within the reproductive
life course. In particular, whether and how the type of delivery is related to subsequent
reproductive intentions remains an open question. This paper addresses this gap by investi-
gating whether different modes of delivery are associated with different fertility intentions.
Accordingly, we ask:
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RQI. Among mothers with one child, is the type of first delivery associated with the
intention to have a second child?

When studying the experience of the first birth in relation to fertility intentions, it is
crucial to consider the mother’s age at the first birth. This is especially significant in the
European context, where a key factor driving differences in countries’ overall fertility
levels is the probability of transitioning from the first to the second birth (Van Bavel and
Roézanska-Putek, 2010; for Italy, Fiori et al. 2018), and where postponement is a salient
feature, particularly in southern Europe. In terms of reproductive careers, a negative first
delivery experience is likely to affect women’s likelihood of transitioning to a second birth
differently depending on their age. Women who delay having their first child are often more
educated and of higher socioeconomic status, and they may have fewer incentives to have
another child in the short term, especially if their first childbirth was a negative or stressful
experience (Zasloff et al., 2007). Furthermore, women who have their first child later in
their reproductive career may place less emphasis on the short-term difficulties associated
with becoming a parent (ivi). Childbearing later in life may intensify fertility constraints,
which may make older mothers more determined to achieve their reproductive goals despite
negative childbirth experiences (Casterline and Han, 2017). Moreover, compared to youn-
ger mothers, older mothers might be more prepared for parenthood, having planned for it
more carefully (Gregory, 2007), which could facilitate their transition to a second birth,
regardless of their first birth experience. Moreover, high socioeconomic status parents
may prioritise long-term goals over short-term challenges, potentially downplaying the dif-
ficulties of the first birth in pursuit of the ultimate goal of having a larger family (Margolis
and Myrskyld, 2015).

Conventionally, advanced maternal age refers to women aged 35 years or older at the
time of a full-term birth. Advanced maternal age is an independent factor influencing
adverse pregnancy outcomes and complications (Ye et al., 2024). In the reviewed literature,
very little evidence is available in relation to women’s age at first birth. Gottvall and
Waldenstrom (2002) found that primiparas who were younger than 35 years old and who
rated their first birth experience as negative were less likely to have a subsequent birth com-
pared to those who rated their experience as average or good. Analogously, Margolis and
Myrskyla (2015) observed that a large drop in well-being around the first birth was associ-
ated with a significantly lower hazard of progressing to a second birth among women who
had their first birth at age 30 or older, relative to those who had their first child at younger
ages. However, they did not investigate the role of the mode of delivery in influencing
reproductive plans.

Based on these premises, the present study aims to answer the following research
question:

RQ2. Does the relationship between the mode of delivery and fertility intentions vary
depending on whether the mother is younger or older than age 35 at the first childbirth?

Although the Italian healthcare system is predominantly public, childbirth can also take
place in private facilities. According to CeDAP data (2025), 9.1% of all births in 2024
occurred in private clinics. In this context, we ask whether the private sector may partially
compensate for potential imbalances across age groups by offering different delivery tra-
jectories, and whether this role varies by mode of delivery. Indeed, the same data show that
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the share of caesarean deliveries among all births is higher in private clinics than in the
public sector. This pattern is particularly relevant in light of the documented association
between advanced maternal age and more medicalised births, raising the possibility that
private facilities differentially attract or accommodate older mothers, or respond to age-
specific clinical and perceived risks (Peters et al., 2025).

This leads to our third research question:

RQ3. Do fertility intentions vary by mode of delivery and maternal age depending on
whether the birth takes place in a public or a private facility?

Data and methods
Data

This study was developed in the framework of the FORTIES project, through which we
constructed an original dataset focusing on the childbirth and postnatal experiences of
3200 heterosexual Italian mothers with one or two children. Data were collected through
a computer-assisted web interview survey in autumn 2024, administered by a professional
survey agency under the supervision of the FORTIES research team. Respondents retro-
spectively reported on their first delivery and the subsequent postnatal period, providing
detailed information on their birth experiences, maternal well-being and sociodemographic
background. The survey covers several thematic areas, including experiences of obstetric
violence, postpartum psychological well-being, the division of household labour and the
associated mental workload and mothers’ feelings of regret.

Compared to the original survey, this analysis is restricted to mothers with one child
who are in a partnership at the time of the interview and whose first child was not adopted,
resulting in a final sample of 2375 respondents. The sample is composed of two groups:
759 mothers who had their first child at age 20 to 34, and 1616 mothers aged 35 to 45 who
had their first child at age 35 or older (i.e. who were childless up to age 35). The first child of
the mothers in both groups was born no more than 15 years before the survey. To improve
the comparability between the analysed sample and the reference population, all analyses
are conducted using calibrated sample weights based on age, level of education and area
of residence; details on the construction of these weights are provided in Supplementary
material S2 (available online at https://doi.org/10.1553/p-9mzp-nm56).

Data collection took place between September and December 2024. The sample is com-
posed exclusively of Italian women in heterosexual couples; foreign citizens and indivi-
duals in homosexual partnerships were not included.

Methods

The dependent variable is represented by the fertility intentions, measured on a 0—10 scale,
which capture the intention to have another child in the following three years (Lappegérd
et al.,, 2022). The question on fertility intentions was placed at the beginning of the
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questionnaire, before any information regarding the childbirth experience was introduced,
to avoid potential priming effects.

Table S.1 in the supplementary material provides a detailed overview of the characteri-
stics of the analytical sample, which includes mothers divided into two age groups: those
under and those over 35 years old at their first birth. The mean age in the total sample is
34.98 years, with clear differences between the two groups (30.59 for those under age 35
and 39.80 for those over age 35). Overall, 45.05% of the sample experienced spontaneous
vaginal births, 10.67% had planned caesarean sections and 44.27% underwent unplanned
interventional births. Specifically, emergency caesarean sections occurred in 15.37% of
cases, induced vaginal births occurred in 19.03% of cases and operative vaginal births
occurred in 9.87% of cases.

In terms of education, 42.04% of participants held a university degree (bachelor’s,
master’s or PhD), with the percentage being higher among older mothers (48.60%) than
among younger mothers (36.06%). Employment data show that 49.40% of the women had
a permanent work contract, and that 65.97% of their partners were also permanently
employed. The variables are binary indicators distinguishing individuals with a permanent
contract from those in precarious employment or out of the labour force. Not surprisingly,
the older age group (57.99%) accounted for a higher percentage of the mothers with a per-
manent contract than the younger age group (41.56%).

Geographically, the sample is distributed across Italian regions, with 47.60% residing
in the north, 18.80% living in the centre and 33.60% residing in the south. Women over
age 35 are more represented in the north and centre, while women under age 35 are
more concentrated in the south. Given the existence of regional disparities in obstetric
practices — such as the higher prevalence of caesarean sections in southern Italy (Masciullo
et al., 2020) — the geographic area of residence is included as a control variable in the
analysis.

Most births reported by the respondents took place in a public hospital, with only 13.19%
occurring in a private clinic. A relatively higher proportion of births took place in a private
setting among the younger cohort (17.03%).

Additionally, the average time since the first birth at the time of the interview was
3.58 years, and was longer among younger mothers (4.43 years) than among older mothers
(2.72 years), suggesting differences between age groups in birth spacing patterns.

Finally, we include information on the use of assisted reproductive technology (ART) in
the conception of the first child (Cozzani et al., 2025). The share of mothers who used ART
for their first pregnancy was 6.96% among all mothers, 2.53% among younger mothers and
11.82% among older mothers.

Although information on child health is available in the dataset, this variable is not
included in the main specifications. Prior research shows that infant health outcomes,
including birthweight, are associated with mode of delivery (Keag et al., 2018; Sandall et al.,
2018; Tilstra et al., 2020), suggesting that child health is likely to lie on the causal pathway
between delivery type and subsequent fertility intentions. Controlling for it would therefore
involve conditioning on a post-treatment variable, and could introduce bias. For this reason,
we exclude child health from the main models and instead interpret it as a potential mecha-
nism linking childbirth experiences to later fertility intentions.
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Variables and analytical strategy

The analytical strategy consists of estimating a series of OLS regression models to assess the
association between fertility intentions and the type of birth delivery. To ensure analytical
coherence and avoid conflating women at different stages of their reproductive careers,
we focus our analyses exclusively on one-child mothers.

The key independent variable is the type of delivery, initially grouped into three cate-
gories (Model 1): spontaneous vaginal delivery (reference category), planned caesarean
section and unplanned interventional delivery (including emergency caesarean, induced
vaginal and operative vaginal deliveries). Spontaneous vaginal delivery refers to a birth that
occurs without the use of surgical or pharmacological interventions to initiate or expedite
labour. Planned caesarean section denotes a surgical delivery scheduled before the onset
of labour, typically for medical or obstetric reasons. The unplanned interventional birth
category encompasses emergency caesarean sections, pharmacologically induced vaginal
deliveries and operative vaginal deliveries (i.e. vaginal births that require the assistance of
obstetrical instruments such as forceps or vacuum extractors to facilitate the baby’s passage
through the birth canal, often due to a prolonged second stage of labour, foetal distress or
maternal exhaustion). Respondents were asked to report the most relevant type of delivery
by selecting a single category. While this approach captures the dominant feature of the
birth experience, it does not account for the possible overlap of multiple procedures
(e.g. induction followed by operative delivery), which may cumulatively contribute to more
complex or potentially stressful childbirth experiences. In a subsequent specification, deliv-
ery type is further disaggregated to distinguish between these specific medicalised interven-
tions (spontaneous vaginal, planned caesarean, emergency caesarean, induced vaginal and
operative vaginal deliveries).

To test RQ1, models are progressively adjusted to include relevant explanatory
variables and controls. The baseline specification includes sociodemographic charac-
teristics, employment status, partner’s employment and geographic area (Model 1).
Subsequently, we add place of delivery, years since first childbirth and use of ART
(Model 2).

This stepwise approach allows us to test the robustness of our results to the inclusion
of delivery-related factors that may act as mediators in the relationship between the birth
experience and fertility intentions. More specifically, these variables are introduced to
examine whether and how this relationship operates through broader dimensions of repro-
ductive health, the care context and life planning, and to better isolate the effect of the type
of childbirth.

Place of delivery (categorised as private hospital or public hospital) may reflect differen-
ces in the quality of care, degree of medicalisation and patient autonomy during childbirth,
all of which can shape women’s experiences and subsequent reproductive preferences.
Years since first childbirth captures the temporal distance from the previous birth, which
is relevant in terms of both biological recovery and changes in family circumstances or life
course expectations. Finally, the use of ART signals the presence of fertility challenges and
may influence both the value attributed to childbearing and the perceived feasibility of
having additional children.

https://doi.org/10.1553/p-9mzp-nm56
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To test RQ2 and RQ3, we interact the type of delivery with maternal age at first birth
(under age 35 vs age 35 or older) (Models 3 and 4) and with place of delivery (Model 5).
We estimate models including these interaction terms and compute predicted values eval-
uated at the observed values of the covariates. These predictions are presented graphically to
illustrate differences across groups. For Model 3, we complement these results with mar-
ginal effects and pairwise comparisons (Tables S5 and S6 in Supplementary material S1),
which provide formal tests of differences across delivery types.

Results

Figure 1 displays the distribution of fertility intentions, measured on a 0—10-point scale,
across groups of mothers based on their age at first childbirth. The results indicate a clear
age gradient: younger mothers (under age 35) tend to report stronger intentions to have
another child, whereas mothers who had their first child at age 35 or older tend to report
markedly weaker fertility intentions. Average fertility intentions are 7.28 for mothers whose
first birth occurred before age 35, and 5.73 for those whose first birth occurred at age 35 or
older. The figure also highlights differences in the distribution of fertility intentions: high
intention values are more common among mothers who had their first child before age 35,
whereas older first-time mothers exhibit a more pronounced concentration of responses
at zero.

Figure 2 provides a descriptive overview of the distribution of childbirth types by
mother’s age at first birth. The results show clear age-related differences in delivery expe-
riences. Younger mothers (under age 35 at first birth) are substantially more likely to
experience a spontaneous vaginal delivery (54.41%) compared to older mothers (34.79%).
In contrast, unplanned interventional births are significantly more common among mothers
who had their first child at age 35 or older (53.53%) than among younger mothers (35.83%).
Planned caesarean sections also occur slightly more frequently among older mothers
(11.67%) than among younger mothers (9.76%).

To address our first research question (RQ1), we examine whether different first delivery
types are associated with variations in fertility intentions.

Figure 1. Fertility intentions from zero (no intentions) to 10 (strong intentions) by mother’s age at first childbirth

Under 35 35 and over

10 0 1C

Source: FORTIES data (2024). Data are weighted
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Figure 2. Type of first childbirth by mother’s age at first childbirth

Spontaneous vaginal delivery

Planned caesarean section
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Source: FORTIES data (2024). Weighted data

Estimates in Table 1 show that, among mothers with one child, having a planned
caesarean section is associated with a reduction of 0.617 points in fertility intentions
compared to having a spontaneous vaginal delivery, a statistically significant effect at the
5% level. Given that fertility intentions are measured on a 0—10 scale, this corresponds to a
moderate substantive difference, equivalent to a reduction of approximately six percentage
points on the scale. Although modest in absolute terms, this difference is comparable to or
larger than several other covariates included in the model, and points to a non-negligible
association between childbirth experiences and subsequent reproductive intentions. The
difference in estimated coefficients between Model 1 and Model 2 (respectively, —0.617
and —0.698, p < 0.05) indicates that controlling for additional birth-related characteristics
helps to clarify the association between undergoing a planned caesarean section and sub-
sequent reproductive plans. Similarly, experiencing an unplanned interventional birth is
associated with a smaller and less precisely estimated reduction in fertility intentions
(—0.337, p < 0.1 vs. —=0.370, p < 0.1) compared to having a spontaneous vaginal delivery
in both model specifications.

While the overall R-squared values remain modest — an expected feature of models
predicting subjective outcomes such as fertility intentions — the increase observed across
specifications (from 0.079 to 0.086) suggests that accounting for childbirth experiences
improves the model’s explanatory power.

Maternal age shows a negative and statistically significant association with fertility
intentions across specifications, while higher education is positively and significantly asso-
ciated with fertility intentions. These links may reflect greater perceived control over
fertility trajectories or access to resources that support parenthood. Partner’s employment
status also appears to matter: having a partner with a permanent job is associated with sig-
nificantly higher fertility intentions, which may point to perceived economic stability as a
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Table 1. Regression model: fertility intentions of mothers with one child, including type of delivery

Model 1 Model 2
Type of delivery (ref, Spontaneous vaginal delivery)

Planned caesarean section —0.617** (0.288) —0.698** (0.291)

Unplanned interventional birth —0.337* (0.183) —0.370* (0.182)

Age of the mother —0.144%** (0.0143) —0.145%** (0.014)
Education (ref. Medium/low education)

Higher education 0.471%** (0.159) 0.420*** (0.159)
Employment status (ref. Other condition)

Permanent contract 0.184 (0.176) 0.213 (0.176)
Partner’s employment status (ref. Other condition)

Permanent contract 0.427** (0.179) 0.363** (0.179)
Area of residence (ref. North)

Centre 0.099 (0.224) 0.090 (0.224)

South 0.542%%* (0.195) 0.598%** (0.197)
Place of first childbirth (ref. Public hospital)

Private hospital 0.489** (0.242)

Years since first childbirth —0.087** (0.031)
ART (ref. No)

Yes 0.042 (0.335)
Constant 11.04%** (0.523) 11.38*** (0.539)
Observations 2375 2375
R-squared 0.079 0.086

Standard errors in parentheses
*** p <0.01, ** p <0.05, * p < 0.1
Source: FORTIES data (2024). Weighted estimates

precondition for family expansion. Finally, the area of residence shows a notable gradient:
respondents living in the south consistently report higher fertility intentions than those in the
north (reference category), in line with well-documented regional differences in family
norms and fertility behaviour in Italy. In the extended model (Model 2), giving birth in
a private hospital is positively associated with fertility intentions (+0.489, p < 0.05), which
suggests that giving birth in a setting characterised by higher perceived quality of care or
comfort may be linked to a slightly greater willingness to plan additional births. Moreover,
fertility intentions are negatively associated with the number of years since the first child-
birth (—0.087 per year, p < 0.05). This indicates that as time passes, a woman’s willingness
to expand her family progressively weakens, resulting in a small but cumulative association
over time. By contrast, having conceived through ART is positively but not significantly
related to fertility intentions, indicating that there is no robust association once other factors
are considered.
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To address the second research question (RQ2), we first show a graph that includes
predicted values derived from the interaction between type of delivery and age group
(Figure 3).

Figure 3 displays predicted fertility intentions by type of delivery, separately for
women who had their first child before and after age 35. Predicted fertility intentions are
highest among younger mothers who experienced a spontaneous vaginal birth (around 7.2
on the 0—10 scale), which can serve as a reference category for comparisons across more
intervention-intensive delivery modes and later ages at childbearing, which are typically
associated with higher obstetric and clinical risks.

Among mothers under age 35 at first birth, differences in fertility intentions are negligible
across delivery types, which suggests that birth mode plays a limited role at younger ages.
Although mothers who had a planned caesarean section report somewhat lower predicted
fertility intentions (approximately 6.6), overall intended fertility remains relatively high
regardless of delivery type. This suggests that delivery experiences early in the reproductive
career do not substantially alter fertility plans, possibly because younger women perceive
greater temporal and biological flexibility for future childbearing.

By contrast, mothers aged 35 or older display consistently lower predicted fertility inten-
tions across all delivery modes. Even among those who had a spontaneous vaginal birth,
predicted intentions are significantly lower (around 6.3). The decline is more pronounced
for women who had a planned caesarean section (approximately 5.5), and remains substan-
tial for those who had an interventional delivery (around 5.8). While delivery mode is asso-
ciated with some variation in fertility intentions within each age group, these differences
remain relatively modest. Older mothers exhibit systematically lower intentions across

Figure 3. Predicted fertility intentions by type of delivery and age group
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Complete model: Table S.2, Supplementary material S.1
Source: FORTIES data (2024). Weighted estimates
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all birth types relative to the group with the highest intentions. This pattern reflects the joint
distribution of later childbearing and more medicalised delivery experiences, rather than
differential age gradients across delivery types.

Overall, we find a negative age gradient in fertility intentions across all delivery types.
However, pairwise comparisons of marginal effects do not provide evidence that these gra-
dients differ significantly across modes of delivery (formal tests reported in Supplementary
material A, Tables S5 and S6).

We now examine childbirth information in greater detail by disaggregating the cate-
gory of unplanned interventional births into three subtypes: emergency caesarean, induced
vaginal and operative vaginal deliveries. Figure 4 shows that both emergency caesarean
(18.14%) and induced vaginal births (22.81%) occur more frequently among older mothers
than among younger mothers (12.85% and 15.58%, respectively). Operative vaginal deliv-
eries are also more common in the older age group (12.59%) than in the younger age group
(7.40%). Overall, these findings suggest that mothers of advanced reproductive age expe-
rience a higher degree of medical intervention during delivery.

Figure 5 refines the analysis by distinguishing between different modes of delivery,
showing that the age gradient in fertility intentions is not uniform across delivery types.
While some variation across delivery modes is observable, these differences remain rela-
tively limited within each age group. In particular, having an emergency caesarean section
is associated with lower predicted fertility intentions, a pattern that is evident across both
age groups rather than being specific to older mothers. Overall, the results indicate that dif-
ferences by delivery mode are modest compared to the strong and consistent association
between age at first birth and fertility intentions.

Finally, we address our third research question (RQ3) by examining whether the type of
hospital (public or private) plays a role in the relationship between age at first birth, delivery
type and fertility intentions. Figure 6 presents predicted fertility intentions by delivery mode
and age group, separately for births occurring in public and private hospitals.

Figure 4. Detailed type of first childbirth by mother’s age at first childbirth
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Planned caesarean I
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I
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Source: FORTIES data (2024). Weighted data

https://doi.org/10.1553/p-9mzp-nm56



16 Alessandra Minello et al.

Figure 5. Predicted fertility intentions by detailed type of delivery and age group
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Note: The values for planned caesarean section and vaginal delivery are reported here to facilitate an integrated
view of the results. Complete model: Supplementary material Table S.3, Supplementary material S.1
Source: FORTIES data (2024). Weighted estimates

Across the two settings, a clear age gradient emerges, with older mothers reporting lower
fertility intentions across all delivery types. Differences across delivery modes within each
age group appear relatively limited for births occurring in both public and private hospitals.
While some variation is observable — for instance, lower predicted values for emergency
caesarean sections — these patterns are evident across age groups and do not differ substan-
tially between public and private settings.

Overall, the results suggest that the type of hospital in which the first birth occurs does not
meaningfully alter the relationship between age at first birth and fertility intentions. Rather,
the dominant pattern remains consistently lower fertility intentions among older mothers,
regardless of their delivery mode and the hospital context in which they had their first child.

While the observed patterns point to some heterogeneity across delivery modes in private
hospitals, these estimates are based on relatively small subgroup sizes and are associated
with wide confidence intervals. As such, they should be interpreted with caution and viewed
as indicative rather than conclusive.

Conclusions

These findings offer new insights into how childbirth experiences shape women’s repro-
ductive careers. Building on the conceptual framework of reproductive careers (Johnson
etal., 2018, 2023), which emphasises the temporal accumulation and diversity of reproduc-
tive events across the life course, and on broader reflections on the diverse meanings of
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Figure 6. Predicted fertility intentions by detailed type of delivery and age group in public and private hospitals
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postponement, our study suggests that the mode of delivery — often treated as a purely med-
ical variable — can also be understood as an experiential event encompassing emotional,
physiological and behavioural dimensions.

While the “density” of reproductive events has long been a central focus in demographic
research, our results highlight the importance of “complexity”, namely how specific
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delivery experiences are associated with fertility intentions. Beyond counting the number of
reproductive transitions, we show that the qualitative features of a single delivery experi-
ence are related to subsequent fertility intentions. These findings are also relevant to
broader debates on the medicalisation of childbirth and the role of embodied well-being in
shaping reproductive decisions. In this sense, highly medicalised or intervention-intensive
deliveries — such as planned caesarean sections or unplanned interventional births — may
have repercussions that extend beyond immediate clinical outcomes, shaping not only
maternal well-being, but also future long-term reproductive planning, although these
differences remain modest compared to other dimensions. Importantly, age at first birth
emerges as a key dimension, with older mothers consistently reporting lower fertility inten-
tions across delivery types. This pattern suggests that life course timing is closely intertwi-
ned with childbirth experiences.

Using weighted data from the FORTIES project, we show that the type of delivery is
associated with fertility intentions. At the same time, a strong and consistent age gradient
emerges, with older mothers reporting lower fertility intentions than younger mothers
across all delivery types.

Differences across delivery modes remain comparatively limited within each age group,
and we do not find clear evidence that the association between delivery type and fertility
intentions varies substantially by maternal age or healthcare setting.

Overall, these patterns suggest that the timing of entry into motherhood plays a central
role in structuring fertility intentions, while delivery experiences may represent a second-
ary, albeit meaningful, dimension within women’s reproductive careers. This interpretation
is consistent with the view that delayed childbearing is not only a matter of timing, but also
shapes the conditions under which reproductive experiences are lived and evaluated
(Casterline and Han, 2017; Margolis and Myrskyld, 2015).

By framing delivery type within the intersecting domains of medicalisation and well-
being, our study contributes to a more holistic understanding of reproductive careers —
one that accounts not only for the timing and number of births, but also for the quality
and perceived impact of reproductive events. This perspective is particularly relevant for
both demographic research and public health policy, especially in contexts where women’s
fertility intentions are shaped by their experiences of autonomy, vulnerability and care dur-
ing their first childbirth. As Italy has one of the highest levels of fertility postponement in
Europe coupled with a continuously rising age at first birth, the patterns documented here
may become increasingly common in the coming years.

These results also resonate with the literature on birth trauma and subjective well-being,
which shows that experiencing perceived loss of control, emergency interventions and lim-
ited emotional support during delivery can negatively affect women’s mental health and
future reproductive behaviour (Guittier et al., 2014; Rowlands and Redshaw, 2012). Further
research on these aspects and their underlying mechanisms would be valuable, especially in
settings where childbirth is not examined solely through the lens of medicalisation. At the
same time, our findings suggest that these factors operate within a broader life course frame-
work in which age at first birth remains the dominant dimension.

This study has some limitations that should be acknowledged. First, the analysis relies on
cross-sectional data collected after the first birth, and therefore does not allow us to observe
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fertility intentions before pregnancy. Pre-pregnancy intentions may differ systematically
across women, and could be correlated with both delivery planning and subsequent repro-
ductive desires. For example, more risk-averse individuals may be more likely to opt for a
planned caesarean section while also expressing lower fertility intentions. Although such
potential differences cannot be directly tested with the available data, we acknowledge them
as a potential source of unobserved heterogeneity.

Second, the survey lacks detailed information on maternal health prior to pregnancy.
Pre-existing health conditions may affect both the likelihood of experiencing a medicalised
delivery and subsequent fertility intentions. Although we control for some birth-related
characteristics, these measures cannot fully capture maternal health vulnerabilities preced-
ing childbirth, leaving room for residual confounding, particularly in the case of planned
caesarean sections. Importantly, however, the strongest negative associations observed in
the analysis are concentrated among unplanned interventional births. Because these events
are, by definition, unexpected, they are less likely to reflect prior fertility preferences or
delivery planning strategies.

Despite these caveats, one message emerges clearly: the type of delivery is not merely a
medical detail, but is instead one of several experiential dimensions associated with how
women subsequently engage with their reproductive trajectories. Future research on fertility
intentions should take the experiential and embodied dimensions of childbirth seriously,
especially as medicalisation and delayed parenthood become increasingly common in
low-fertility societies.

From a policy perspective, our evidence underscores the need to rethink perinatal care,
placing greater emphasis on emotional support and post-delivery debriefing. Public health
campaigns and prenatal education should prepare women for a broader range of delivery
outcomes and help to normalise variation in childbirth experiences in order to mitigate
women’s feelings of loss or failure. In contexts characterised by delayed parenthood, these
aspects may be particularly relevant, as childbirth experiences are embedded within tighter
reproductive timelines and may carry greater weight in shaping subsequent intentions. This
perspective complements existing demographic models of parity progression by undersco-
ring how subjective and embodied dimensions of reproductive events, alongside back-
ground characteristics, help to shape fertility trajectories and, more broadly, reproductive
careers. The first delivery is not merely a medical event, but is rather a formative experience
that can influence whether and how women imagine, postpone or abandon future childbear-
ing. In contexts characterised by late fertility and low second birth rates, such as Italy, these
findings have important implications for understanding stalled or unrealised fertility.

Supplementary materials

Available online at https://doi.org/10.1553/p-9mzp-nm56
Supplementary file 1. Tables S.1-S.7

Acknowledgements

The authors would like to thank the Editor and the anonymous reviewers for their thoughtful comments and
constructive suggestions, which greatly contributed to improving this paper. The authors also wish to thank Anna

https://doi.org/10.1553/p-9mzp-nm56


https://doi.org/10.1553/p-9mzp-nm56

20 Alessandra Minello et al.

Caterina Leucci, who joined the FORTIES project during the development of this research, for her valuable support
and contribution to the project.

Funding

This paper was developed within the project funded by Next Generation EU — “PRIN 2022 PNRR”, National
Recovery and Resilience Plan (NRRP) — Mission 4, Component 2, Investment 1.1, project “Fertility Over fortIES.
A mixed method comprehensive approach to understand parental well-being and trajectories of late and latest-late
fertility” [DM 1557 11.10.2022] [P2022SNS47 — FORTIES]. The views and opinions expressed are only those of
the authors and do not necessarily reflect those of the European Union or the European Commission. Neither the
European Union nor the European Commission can be held responsible for them.

ORCID iDs
Alessandra Minello https://orcid.org/0000-0002-0018-5442

Francesca Tosi https://orcid.org/0000-0003-2438-4988

Elena Vettoretto https://orcid.org/0009-0005-2318-4636

Chiara Ludovica Comolli https://orcid.org/0000-0002-0590-9761
Gianpiero Dalla-Zuanna https://orcid.org/0000-0002-5544-7761
Livia Elisa Ortensi https://orcid.org/0000-0003-1163-8440

References

Battaglia, M. P., Hoaglin, D. C., and Frankel, R. (2009). Practical considerations in raking survey data. Survey
Practice, 2(5). https://doi.org/10.29115/SP-2009-0019

Betran, A. P., Ye, J., Moller, A. B., Souza, J. P., and Zhang, J. (2021). Trends and projections of caesarean section
rates: Global and regional estimates. BM.J Global Health, 6(6), €005671. https://doi.org/10.1136/bmjgh-2021-
005671

Billari, F. C., Philipov, D., and Testa, M. R. (2009). Attitudes, norms and perceived behavioural control:
Explaining fertility intentions in Bulgaria. European Journal of Population, 25(4), 439-465. https://doi.org/
10.1007/s10680-009-9187-9

Boerma, T., Ronsmans, C., Melesse, D. Y., Barros, A. J., Barros, F. C., Juan, L., Moller, A.-B., Say, L.,
Hosseinpoor, A. R., Yi, M., de Lyra Rabello Neto, D., and Temmerman, M. (2018). Global epidemiology of
use of and disparities in caesarean sections. The Lancet, 392(10155), 1341-1348. https://doi.org/10.1016/
S0140-6736(18)31928-7.

Bongaarts, J., and Feeney, G. (1998). On the quantum and tempo of fertility. Population and Development Review,
24(2), 271-291. https://doi.org/10.2307/2807974

Caltabiano, M. (2016). A turning point in Italian fertility. Journal of Population Research, 33(4), 379-397. https:/
doi.org/10.1007/s12546-016-9169-9

Caltabiano, M., Comolli, C. L., and Rosina, A. (2017). The effect of the Great Recession on permanent childless-
ness in Italy. Demographic Research, 37, 635-668. https://doi.org/10.4054/DemRes.2017.37.20

Carlander, A. K. K., Andolf, E., Edman, G., and Wiklund, I. (2015). Health-related quality of life five years after
birth of the first child. Sexual & Reproductive Healthcare, 6(2), 101-107. https://doi.org/10.1016/j.srhc.2015.
01.005.

Carquillat, P., Boulvain, M., and Guittier, M. J. (2016). How does delivery method influence factors that
contribute to women’s childbirth experiences? Midwifery, 43, 21-28. https://doi.org/10.1016/j.midw.2016.
10.002.

https://doi.org/10.1553/p-9mzp-nm56


https://orcid.org/0000-0002-0018-5442
https://orcid.org/0000-0003-2438-4988
https://orcid.org/0009-0005-2318-4636
https://orcid.org/0000-0002-0590-9761
https://orcid.org/0000-0002-5544-7761
https://orcid.org/0000-0003-1163-8440
https://doi.org/10.29115/SP-2009-0019
https://doi.org/10.1136/bmjgh-2021-005671
https://doi.org/10.1136/bmjgh-2021-005671
https://doi.org/10.1007/s10680-009-9187-9
https://doi.org/10.1007/s10680-009-9187-9
https://doi.org/10.1016/S0140-6736(18)31928-7
https://doi.org/10.1016/S0140-6736(18)31928-7
https://doi.org/10.2307/2807974
https://doi.org/10.1007/s12546-016-9169-9
https://doi.org/10.1007/s12546-016-9169-9
https://doi.org/10.4054/DemRes.2017.37.20
https://doi.org/10.1016/j.srhc.2015.01.005
https://doi.org/10.1016/j.srhc.2015.01.005
https://doi.org/10.1016/j.midw.2016.10.002
https://doi.org/10.1016/j.midw.2016.10.002

Delivery type, age at first birth, and fertility intentions 21

Casterline, J. B., and Han, S. (2017). Unrealized fertility: Fertility desires at the end of the reproductive career.
Demographic Research, 36, 427-454. https://doi.org/10.4054/DemRes.2017.36.14

CeDAP (2025) Rapporto CeDAP 2025. Ministero dell Salute. https://www.salute.gov.it/new/it/pubblicazione/
certificato-di-assistenza-al-parto-cedap-analisi-dellevento-nascita-anno-2024/

Christiaens, W., and van Teijlingen, E. R. (2009). Four meanings of medicalization: Childbirth as a case study.
Salute e Societa, 8(1), 123—141. https://doi.org/10.3280/SES2009-EN2009

Cozzani, M., Coccia, M. E., Giusti, E., Landini, S., Piazzini, F., Tocchioni, V., and Vignoli, D. (2025).
Socio-economic differences in ART treatment success: Evidence from Italy. Demographic Research, 53(20),
611-628. https://doi.org/10.4054/DemRes.2025.53.20

Davis, D. L., Wu, C., Brown, W. J., and Nohr, E. A. (2022). Parity and mode of birth and their relationships with
quality of life: A longitudinal study. PLOS One, 17(9), €0273366. https://doi.org/10.1371/journal.pone.
0273366

Deville, J. C., and Sérndal, C. E. (1992). Calibration estimators in survey sampling. Journal of the American
Statistical Association, 87(418), 376-382. https://doi.org/10.1080/01621459.1992.10475217

Eurostat (2023). Fertility indicators. Data Browser. https://doi.org/10.2908/demo_find

Evers, E. C., McDermott, K. C., Blomquist, J. L., and Handa, V. L. (2014). Mode of delivery and subsequent
fertility. Human Reproduction, 29(11), 2569-2574. https://doi.org/10.1093/humrep/deul97

Fiori, F., Graham, E., and Rinesi, F. (2018). Economic reasons for not wanting a second child: Changes before and
after the onset of the economic recession in Italy. Demographic Research, 38(30), 843—854. https://doi.org/10.
4054/DemRes.2018.38.30

Fussing-Clausen, C., Geirsson, R. T., Hansen, T., Rasmussen, S., Lidegaard, ©., and Hedegaard, M. (2014). Mode
of delivery and subsequent reproductive patterns. A national follow-up study. Acta Obstetricia et Gynecologica
Scandinavica, 93(10), 1034—-1041. https://doi.org/10.1111/a0gs.12469

Goisis, A., Schneider, D. C., and Myrskyld, M. (2018). Secular changes in the association between advanced
maternal age and the risk of low birth weight: A cross-cohort comparison in the UK. Population Studies,
72(3), 381-397. https://doi.org/10.1080/00324728.2018.1442584

Gottvall, K., and Waldenstrom, U. (2002). Does a traumatic birth experience have an impact on future reproduc-
tion?. BJOG: An International Journal of Obstetrics & Gynaecology, 109(3), 254-260. https://doi.org/10.
1111/5.1471-0528.2002.01200.x.

Green, G., Tesler, R., and Marques, A. (2022). Primiparous and multiparous women’s mode of birth and negative
emotions. International Journal of Environmental Research and Public Health, 19(9), 5189. https://doi.org/10.
3390/ijerph19095189.

Gregory, E. (2007). Ready: Why women are embracing the new later motherhood. Basic Books.

Guittier, M. J., Cedraschi, C., Jamei, N., Boulvain, M., and Guillemin, F. (2014). Impact of mode of delivery on the
birth experience in first-time mothers: A qualitative study. BMC Pregnancy and Childbirth, 14, 1-9. https://doi.
org/10.1186/1471-2393-14-254

Istat (2025). Natalita e fecondita della popolazione residente: Anno 2024 [Births and fertility of the resident
population: 2024]. https://www.istat.it/wp-content/uploads/2025/10/Natalita-e-fecondita-della-popolazione-
residente_Anno-2024.pdf

Johnson, K. M., Greil, A. L., Shreffler, K. M. and McQuillan, J. (2018). Fertility and infertility: Toward an
integrative research agenda. Population Research and Policy Review 37, 641-666. https://doi.org/10.1007/
s11113-018-9476-2

Johnson, K. M., Shreffler, K. M., Greil, A. L. and McQuillan, J. (2023). Bearing the reproductive load? Unequal
reproductive careers among U.S. women. Population Research and Policy Review 42, 14. https://doi.org/10.
1007/s11113-023-09770-6

Kalton, G., and Flores-Cervantes, 1. (2003). Weighting methods. Journal of Official Statistics, 19, 81-97.

Keag, O. E., Norman, J. E., and Stock, S. J. (2018). Long-term risks and benefits associated with cesarean delivery
for mother, baby, and subsequent pregnancies: Systematic review and meta-analysis. PLOS Medicine, 15(1),
€1002494. https://doi.org/10.1371/journal.pmed.1002494

Kenny, L. C., Lavender, T., McNamee, R., O’Neill, S. M., Mills, T., and Khashan, A. S. (2013). Advanced
maternal age and adverse pregnancy outcome: Evidence from a large contemporary cohort. PLoS One,
8(2), e56583. https://doi.org/10.1371/journal.pone.0056583

https://doi.org/10.1553/p-9mzp-nm56


https://doi.org/10.4054/DemRes.2017.36.14
https://www.salute.gov.it/new/it/pubblicazione/certificato-di-assistenza-al-parto-cedap-analisi-dellevento-nascita-anno-2024/
https://www.salute.gov.it/new/it/pubblicazione/certificato-di-assistenza-al-parto-cedap-analisi-dellevento-nascita-anno-2024/
https://doi.org/10.3280/SES2009-EN2009
https://doi.org/10.4054/DemRes.2025.53.20
https://doi.org/10.1371/journal.pone.0273366
https://doi.org/10.1371/journal.pone.0273366
https://doi.org/10.1080/01621459.1992.10475217
https://doi.org/10.2908/demo_find
https://doi.org/10.1093/humrep/deu197
https://doi.org/10.4054/DemRes.2018.38.30
https://doi.org/10.4054/DemRes.2018.38.30
https://doi.org/10.1111/aogs.12469
https://doi.org/10.1080/00324728.2018.1442584
https://doi.org/10.1111/j.1471-0528.2002.01200.x
https://doi.org/10.1111/j.1471-0528.2002.01200.x
https://doi.org/10.3390/ijerph19095189
https://doi.org/10.3390/ijerph19095189
https://doi.org/10.1186/1471-2393-14-254
https://doi.org/10.1186/1471-2393-14-254
https://www.istat.it/wp-content/uploads/2025/10/Natalita-e-fecondita-della-popolazione-residente_Anno-2024.pdf
https://www.istat.it/wp-content/uploads/2025/10/Natalita-e-fecondita-della-popolazione-residente_Anno-2024.pdf
https://doi.org/10.1007/s11113-018-9476-2
https://doi.org/10.1007/s11113-018-9476-2
https://doi.org/10.1007/s11113-023-09770-6
https://doi.org/10.1007/s11113-023-09770-6
https://doi.org/10.1371/journal.pmed.1002494
https://doi.org/10.1371/journal.pone.0056583

22 Alessandra Minello et al.

Kjerulff, K. H., Paul, I. M., Weisman, C. S., Hillemeier, M. M., Wang, M., Legro, R. S., and Repke, J. T. (2020).
Association between mode of first delivery and subsequent fecundity and fertility. JAMA Network Open, 3(4),
€203076. https://doi.org/10.1001/jamanetworkopen.2020.3076

Lappegérd, T., Kristensen, A. P., Dommermuth, L., Minello, A., and Vignoli, D. (2022). The impact of narratives
of'the future on fertility intentions in Norway. Journal of Marriage and Family, 84(2),476—493. https://doi.org/
10.1111/jomf.12822

Lydon-Rochelle, M. T., Holt, V. L., and Martin, D. P. (2001). Delivery method and self-reported postpartum
general health status among primiparous women. Paediatric and Perinatal Epidemiology, 15(3), 232-240.
https://doi.org/10.1046/j.1365-3016.2001.00345.x

Majzoobi, M. M., Majzoobi, M. R., Nazari-pouya, F., Biglari, M., and Poorolajal, J. (2014). Comparing quality of
life in women after vaginal delivery and caesarean section. Journal of Midwifery and Reproductive Health,
2(4), 207-214. https://doi.org/10.22038/JMRH.2014.3238

Margolis, R., and Myrskyld, M. (2015). Parental well-being surrounding first birth as a determinant of further parity
progression. Demography, 52(4), 1147-1166. https://doi.org/10.1007/s13524-015-0413-2

Masciullo, L., Petruzziello, L., Perrone, G., Pecorini, F., Remiddi, C., Galoppi, P., and Brunelli, R. (2020).
Caesarean section on maternal request: An Italian comparative study on patients’ characteristics, pregnancy
outcomes and guidelines overview. International Journal of Environmental Research and Public Health,
17(13), 4665. https://doi.org/10.3390/ijerph17134665

Miller, W. B., and Pasta, D. J. (1988). A model of fertility motivation, desires, and expectations early in women’s
reproductive careers. Social Biology, 35, 236-250.

Mills, M., Mencarini, L., Tanturri, M. L., and Begall, K. (2008). Gender equity and fertility intentions in Italy and
the Netherlands. Demographic Research, 18, 1. https://doi.org/10.4054/DemRes.2008.18.1

Mussida, C., and Patimo, R. (2021). Women’s family care responsibilities, employment and health: a tale of
two countries. Journal of Family and Economic Issues, 42(3), 489-507. https://doi.org/10.1007/s10834-020-
09742-4

Myrskyld, M., Silventoinen, K., Tynelius, P., and Rasmussen, F. (2013). Is later better or worse? Association of
advanced parental age with offspring cognitive ability among half a million young Swedish men. American
Journal of Epidemiology, 177(7), 649-655. https://doi.org/10.1093/aje/kws237

Newman, L. (2008). How parenthood experiences influence desire for more children in Australia: A qualitative
study. Journal of Population Research, 25, 1-27. https://doi.org/10.1007/BF03031938

O’Neill, S. M., Khashan, A. S., Kenny, L. C., Kearney, P. M., Mortensen, P. B., Greene, R. A., Agerbo, E.,
Uldbjerg, N., and Henriksen, T. B. (2015). Time to subsequent live birth according to mode of delivery in the
first birth. BJOG: An International Journal of Obstetrics & Gynaecology, 122(9), 1207-1215. https://doi.org/
10.1111/1471-0528.13359

Peters, L., de Jonge, A., de Boer, M., Downe, S., and Dahlen, H. G. (2025). How does the first index mode of birth
in public or private hospitals predict subsequent births? A 16-year Australian population-based linked data
study BMJ Open, 15, €086212. https://doi.org/10.1136/bmjopen-2024-086212

Régnier-Loilier, A., and Vignoli, D. (2011). Fertility intentions and obstacles to their realization in France and Italy.
Population, 66(2), 361-389. https://doi.org/10.3917/popu.1102.0401

Rowlands, I. J., and Redshaw, M. (2012). Mode of birth and women’s psychological and physical wellbeing
in the postnatal period. BMC Pregnancy and Childbirth, 12, 1-11. https://doi.org/10.1186/1471-2393-
12-138

Sandall, J., Tribe, R. M., Avery, L., Mola, G., Visser, G. H., Homer, C. S., Gibbons, D., Kelly, N. M.,
Kennedy, H. P., Kidanto, H., Taylor, P., and Temmerman, M. (2018). Short-term and long-term effects of
caesarean section on the health of women and children. The Lancet, 392(10155), 1349-1357. https://doi.
org/10.1016/S0140-6736(18)31930-5

Schmidt, L., Sobotka, T., Bentzen, J. G., Nyboe Andersen, A., and ESHRE Reproduction and Society Task Force.
(2012). Demographic and medical consequences of the postponement of parenthood. Human Reproduction
Update, 18(1), 29-43. https://doi.org/10.1093/humupd/dmr040

Scognamiglio, A. (2019). Caesarean sections: Use or abuse? CSEF Working Papers 534, Centre for Studies in
Economics and Finance (CSEF), University of Naples, Italy.

https://doi.org/10.1553/p-9mzp-nm56


https://doi.org/10.1001/jamanetworkopen.2020.3076
https://doi.org/10.1111/jomf.12822
https://doi.org/10.1111/jomf.12822
https://doi.org/10.1046/j.1365-3016.2001.00345.x
https://doi.org/10.22038/JMRH.2014.3238
https://doi.org/10.1007/s13524-015-0413-2
https://doi.org/10.3390/ijerph17134665
https://doi.org/10.4054/DemRes.2008.18.1
https://doi.org/10.1007/s10834-020-09742-4
https://doi.org/10.1007/s10834-020-09742-4
https://doi.org/10.1093/aje/kws237
https://doi.org/10.1007/BF03031938
https://doi.org/10.1111/1471-0528.13359
https://doi.org/10.1111/1471-0528.13359
https://doi.org/10.1136/bmjopen-2024-086212
https://doi.org/10.3917/popu.1102.0401
https://doi.org/10.1186/1471-2393-12-138
https://doi.org/10.1186/1471-2393-12-138
https://doi.org/10.1016/S0140-6736(18)31930-5
https://doi.org/10.1016/S0140-6736(18)31930-5
https://doi.org/10.1093/humupd/dmr040

Delivery type, age at first birth, and fertility intentions 23

Shorey, S., Yang, Y. Y., and Ang, E. (2018). The impact of negative childbirth experience on future reproductive
decisions: A quantitative systematic review. Journal of Advanced Nursing, 74(6), 1236—1244. https://doi.org/
10.1111/jan.13534

Sobotka, T., and E. Beaujouan (2018). Late motherhood in low-fertility countries: Reproductive intentions,
trends and consequences. In Stoop D. (Ed.), Preventing age related fertility loss (pp. 11-29). Springer Inter-
national Publishing. https://doi.org/10.1007/978-3-319-14857-1_2

Spina, E. (2023). The several faces of the medicalization of birth: Italy and its peculiarities. Frontiers in Sociology,
8, 1000518. https://doi.org/10.3389/fs0c.2023.1000518

The Lancet (2025). Empowering women during childbirth. Editorial. The Lancet, 406(10498), 1. https://doi.org/10.
1016/S0140-6736(25)01382-0

Thomeer, M. B., Reczek, R., and Stacey, L. (2022). Childbearing biographies as a method to examine diversity
and clustering of childbearing experiences: A research brief. Population Research and Policy Review, 41,
1405-1415. https://doi.org/10.1007/s11113-022-09699-2

Thomson, E., and Brandreth, Y. (1995). Measuring fertility demand. Demography, 32(1), 81-96. https://doi.org/
10.2307/2061898

Tilstra, A. M., and Masters, R. K. (2020). Worth the weight? Recent trends in obstetric practices, gestational age,
and birth weight in the United States. Demography, 57(1), 99—121. https://doi.org/10.1007/s13524-019-
00843-w

Van Bavel, J., and Rézanska-Putek, J. (2010). Second birth rates across Europe: Interactions between women’s
level of education and child care enrolment. Vienna Yearbook of Population Research, 8, 107—138. https://doi.
org/10.1553/populationyearbook2010s107

Vignoli, D., Minello, A., Bazzani, G., Matera, C., Rapallini, C. (2022). Narratives of the future affect fertility:
Evidence from a laboratory experiment. European Journal of Population, 38, 93—124. https://doi.org/10.
1007/s10680-021-09602-3

Ye, X., Baker, P. N., and Tong, C. (2024). The updated understanding of advanced maternal age. Fundamental
Research, 4(6), 1719-1728. https://doi.org/10.1016/j.fmre.2023.09.013

Zasloff, E., Schytt, E., and Waldenstrom, U. (2007). First-time mothers’ pregnancy and birth experiences varying
by age. Acta Obstetricia et Gynecologica Scandinavica, 86(11), 1328-1336. https://doi.org/10.1080/
000163407016572009.

https://doi.org/10.1553/p-9mzp-nm56


https://doi.org/10.1111/jan.13534
https://doi.org/10.1111/jan.13534
https://doi.org/10.1007/978-3-319-14857-1_2
https://doi.org/10.3389/fsoc.2023.1000518
https://doi.org/10.1016/S0140-6736(25)01382-0
https://doi.org/10.1016/S0140-6736(25)01382-0
https://doi.org/10.1007/s11113-022-09699-2
https://doi.org/10.2307/2061898
https://doi.org/10.2307/2061898
https://doi.org/10.1007/s13524-019-00843-w
https://doi.org/10.1007/s13524-019-00843-w
https://doi.org/10.1553/populationyearbook2010s107
https://doi.org/10.1553/populationyearbook2010s107
https://doi.org/10.1007/s10680-021-09602-3
https://doi.org/10.1007/s10680-021-09602-3
https://doi.org/10.1016/j.fmre.2023.09.013
https://doi.org/10.1080/00016340701657209
https://doi.org/10.1080/00016340701657209

	Not all births are equal: Delivery type and fertility intentions by age at first childbirth
	Introduction
	Childbirth experience and short-term reproductive planning
	Data and methods
	Data
	Methods
	Variables and analytical strategy

	Results
	Conclusions


