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Abstract

Background and Objective: The postpartum period is a time of high vulnerability to psychiatric disorders, with postpartum depression
(PPD) being the most prevalent. This study aimed to investigate the association between mode of delivery (vaginal or cesarean), perceived
psychological trauma during labor, and risk of developing PPD.

Methods: A total of 336 women were evaluated during antenatal care at Hospital das Clinicas of UFMG, and 224 were reassessed postpartum.
Sociodemographic variables, depressive symptoms (via clinical assessment and Mini International Neuropsychiatric Interview Plus 5th edition
- MINI-Plus 5.0), and pregnancy/delivery aspects were collected. Perceived psychological trauma during labor was assessed through a semi-
structured questionnaire, considering subjective traumatic birth experience and DSM-5 Criterion A for PTSD.

Results: The incidence of PPD was 19.8% (95% CI: 14.5-25.1%). Psychological trauma during labor was reported by 21.6% of participants and
was significantly associated with increased PPD risk (OR = 2.68, 95% CI: 1.23-5.87). Additional risk factors included lack of family support, high
gestational risk, unplanned pregnancy, desire for abortion, history of PPD, and lifetime major depressive disorder (p < 0.05).

Conclusion: Psychological trauma during labor was significantly associated with PPD, while mode of delivery was not. These findings highlight
the importance of addressing women’s subjective experiences of childbirth, beyond medical outcomes, in the prevention of PPD. Future
studies with diverse populations and stronger control of confounding variables are needed to clarify the complex interplay between delivery
characteristics, trauma perception, and maternal mental health.

Keywords: Postpartum depression; Trauma; Mode of delivery

Abbreviations: DSM-5: The Diagnostic and Statistical Manual of Mental Disorders; 5th edition MINI-Plus 5.0: Mini International Neuropsychiatric
Interview Plus 5th edition; PPD: Postpartum depression; PTSD: Pos-traumatic stress disorder; UFMG: Federal University of Minas Gerais

Introduction
the postpartum depression (PPD) is the most prevalent one.

The postpartum period is a period of high vulnerability to The Diagnostic and Statistical Manual of Mental Disorders, 5th

the incidence of psychiatric disorders in a woman’s life, and
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edition (DSM-5) [1] defines PPD as the occurrence of depressive
symptoms within up to four weeks after labor. However, updated
clinical studies suggest that symptoms may arise from pregnancy
up to one year postpartum [2-4], aligning with the updated DSM-5
concept of “perinatal depression”. Symptoms of PPD include sleep
disturbances, decreased libido, tearfulness, anxiety, irritability,
mood lability, appetite changes, and even suicidal and infanticidal
ideations [5]. PPD is a serious - yet often underdiagnosed - mental
health condition associated with intense maternal suffering,
depressive mood, cognitive and social impairment and negative
effects on the mother-infant relationship and potentially leading
to long-term psychiatric disorders in children [3,6,7]. PPD
prevalence varies by geographical region and study methodology,
with estimates suggesting it affects an average of 1 in every 5
to 7 women within the first year postpartum, corresponding to
approximately 10% to 20% of mothers [8-10]. Suicidal ideation
can be present in up to 50% of women diagnosed with PPD [11],
and perinatal suicide is among the leading causes of maternal
death.

The primary predictors of PPD are biopsychosocial and
include a prior diagnosis of depression or perinatal anxiety, a
family history of mood disorders, a troubled marital relationship,
perinatal loss, preterm birth, gestational diabetes, unplanned
pregnancy, unemployment, low socioeconomic status, domestic
violence, sexual abuse, obstetric violence, medical negligence,
and age under 25 years [12,13]. These predictors highlight the
increased risk of PPD among women in situations of greater
socioeconomic vulnerability with weakened support networks,
who are exposed to high levels of daily stressors. Other less
evident factors, however, seem to influence the onset of depressive
symptoms during the postpartum period, such as the occurrence
or perception of trauma during childbirth, the mode of delivery,
and maternal frustrations related to preferences between vaginal
and cesarean delivery [14]. Childbirth, while eagerly anticipated
by many women, can be a highly stressful and, in some cases,
traumatic experiences. When childbirth is perceived as traumatic,
it may contribute to the onset of neuropsychiatric disorders,
including mood disturbances and anxiety symptoms. Several
factors surrounding childbirth can serve as relevant risk factors,
including the woman’s fear of epidural anesthesia, traumatic
vaginal delivery, and emergency cesarean sections, all of which
have been associated with emotional destabilization during
the perinatal period [15-17]. Current research indicates that
medical interventions, obstetric complications, and emergency
cesarean sections are strongly associated with the perception of
a traumatic delivery. Pain during childbirth may also be linked to
the development of PPD, given the well-established association
between pain and depression [18,19].

It is estimated that 30% to 44% of women will experience a
traumatic delivery [20], defined as an intense emotional response
to the birth of a baby, with or without physical injuries, resulting
in long-term psychological distress [21]. This concept is relatively
new compared to definitions of traumatic events presented in
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previous editions of the DSM-5. Importantly, even deliveries that
are considered medically normal-based on factors such as fetal
position, maternal-fetal conditions, cervical dilation, and fetal
heart rate may still be perceived as traumatic by the patient,
often making its identification challenging due to its subjective
nature. This study aims to contribute to the understanding of the
association between delivery characteristics and PPD within a
specific high-risk population, particularly focusing on the role of
perceived psychological trauma, while acknowledging the existing
literature on mode of delivery. The mode of delivery may also be
linked to postpartum depressive symptoms, although scientific
evidence remains controversial. While labor and postpartum
pain related from vaginal delivery have been identified as risk
factors for PPD [22], a stronger and more frequently documented
association exists between cesarean deliveries - particularly
emergency cesareans - and increased PPD risk [23]. The objective
of this study is to investigate the association between the mode
of delivery (vaginal or cesarean), psychological trauma during
childbirth, and the risk of developing PPD. These factors remain
relatively underexplored in the context of the studied population
and methodological approach and may provide valuable insights
into the development of postpartum depressive symptoms.

Methods and Materials
Sample and Study Design

This study is part of a large prospective cross-sectional
research project conducted at the Federal University of Minas
Gerais (UFMG) since January 2011, which remains ongoing.
The participating women were recruited from the prenatal care
unit of the Hospital das Clinicas (HC) at UFMG, located in Belo
Horizonte, Minas Gerais, Brazil. The research comprises multiple
stages, including structured interviews, clinical assessments
during the prenatal and postpartum periods, and, in its latest
phase since 2018, neuropsychological tests and neuroimaging
examinations during the postpartum period. A total of 336
women were evaluated between January 2011 and November
2016. All participants provided informed consent and received
detailed explanations regarding the study. There were no age
restrictions for participation, but pregnant women without the
cognitive capacity to read the questionnaires and understand the
research project were excluded. The sample group for the present
study consists of 224 women who completed both stages of the
assessment (prenatal and postpartum). The study was approved
by the local research ethics committee and was conducted in
accordance with the Declaration of Helsinki [24].

Instruments
Structured interviews were conducted with eligible
participants, incorporating questionnaires covering

sociodemographic information and delivery details, such as
maternal age, educationallevel, pregnancy planning, marital status,
history of miscarriage, complications, perceived psychological
trauma during labor and delivery mode. Clinical assessments
were performed by trained psychiatrists using the translated
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version of the Mini International Neuropsychiatric Interview-Plus  being used both for screening these conditions and diagnosing
(MINI-Plus) 5.0 [25]. This tool has high validity and reliability and ~ PPD. The interviews were conducted at two time points: during
is composed of modules assessing various psychiatric disorders, the second trimester of pregnancy and postpartum.

Table 1: Association between postpartum depression and selected variables: Delivery complications, traumatic delivery and mode of delivery

No Yes
Postpartum depression
N % n % p OR IC95% OR
No 141 79.7 32 74.4 - - -
Delivery complications
Yes 36 20.3 11 25.6 0,181 1,35 0,62-2,93
No 107 78.1 20 57.1 - - -
Perception of traumatic delivery
Yes 30 21.9 15 429 <0,001* 2,68 1,23-5,87
Vaginal delivery 96 58.2 23 52.3 0,480 0,79 0,405-1,540
Mode of delivery
Caesarian section 69 41.8 21 47.7 0,480 1,27 0,652- 2,475
* Significative Odds Ratio by 5%.

Table 2: Sociodemographic, mood changes, difficulties in breastfeeding and other health-related characteristics of the sample, number and per-
centage with post-partum depression.

No Yes p

Variables
N % n %

No 48 27.27 6 13.95 0.069

Antenatal medication
Yes 128 72.73 37 86.05

No 117 66.48 19 45.24 0.011"

Need of hospital care
Yes 59 33.52 23 54.76

No 160 91.95 29 67.44 <0.001"

Difficulties in childcare
Yes 14 8.05 14 32.56

No 140 81.4 28 68.29 0.065

Difficulties in breastfeeding v 32 186 13 A
es . .

No 43 24.57 18 41.86 0.024"

Family support
ysupp Yes 132 75.43 25 58.14

No 103 59.2 6 13.95 <0.001"

Mood changes
Yes 71 40.8 37 | 86.05

High 113 64.2 34 80.95 0.037°

Pregnancy risk
Low 63 35.8 8 19.05

No 82 46.86 24 55.81 0.292

Have a job
Yes 93 53.14 19 44.19

No 94 54.34 31 72.09 0.035

Planned pregnancy Yes 79 45.66 12 2791

No 148 85.06 31 72.09 0.045"

Abortion wishes
Yes 26 14.94 12 2791

No 128 73.56 27 62.79 0.161

Previous abortion
Yes 46 26.44 16 37.21

No 109 62.64 11 26.19 <0.001"

History of major depression
Yes 65 37.36 31 73.81

No 164 82.83 34 55.56 0.005"

History of postpartum depression
Yes 10 17.17 8 44.44

No 129 83.77 16 43.24 <0.001"

Actual depression(2nd trimester)

Yes 25 16.23 21 56.76

*Chi square test 5% significant.

** Fisher exact test5% signficant.
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The concept of “psychological trauma during labor” was
assessed through a semi-structured questionnaire, which
included a specific section where the mother rated her birth as
a traumatic experience. Specifically, participants were asked,
“Did you perceive your delivery as traumatic?” The criteria
used to categorize an experience as “psychologically traumatic”
involved a subjective report of distress meeting certain intensity/
duration thresholds, further substantiated by the presence of
DSM-5 Criterion A and B for Post-Traumatic Stress Disorder
(PTSD), as assessed during the postpartum administration of the
Mini International Neuropsychiatric Interview (MINI-Plus 5.0).
This approach allowed for the identification of participants who
subjectively experienced their birth as traumatic, regardless of
medical complications, and met preliminary screening criteria for
a traumatic event. This comprehensive approach acknowledges
the subjective nature of trauma perception while providing a
consistent framework for its identification within this study.

Statistical Analysis

Descriptive statistics (mean, standard deviation, median, and
quartiles) were initially calculated for continuous variables. For
categorical variables, frequency and proportion were estimated.
Crude and adjusted risk ratios with 95% confidence intervals
were calculated. The Mann-Whitney and Fisher’s tests were
used to assess the association between the analyzed variables.
Statistical analyses were performed using Stata software (STATA
Corporation, College Station, Texas), version 12.0. A p-value less
than 0.05 was considered statistically significant. To control for
potential confounding, a multivariate logistic regression model
was employed. Variables included in the adjusted models were
those that showed statistical significance in bivariate analysis (p
< 0.25) or were considered clinically relevant based on existing
literature. Specifically, potential confounders such as lack of
family support, higher gestational risk, unplanned pregnancy,
desire for abortion, history of PPD, and lifetime major depressive
disorder were included in the adjusted models, as detailed in
Table 2. However, due to the nature of the data collection, direct
measures of obstetric violence were not explicitly included
as an independent variable in the statistical model, though its
implications are discussed. The presence of social support was
assessed and included in the multivariate analysis to account for
its known influence on PPD development. The final model aimed
to isolate the independent effects of the mode of delivery and
psychological trauma during labor on PPD, while accounting for a
range of biopsychosocial factors.

Results

The study population consisted of a cohort of 336 pregnant
women who were first interviewed during the second trimester
of pregnancy. A total of 224 women (66.6%) participated in
both evaluations, completing all forms and interviews, thus
becoming eligible for this study. The participants had a mean
age of 30 years, 23.2% required hospitalization after childbirth,
20.7% experienced breastfeeding difficulties, 27.1% reported a
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psychologically traumatic delivery, and 21.5% had complications
during childbirth. More than half of the women (53.7%) reported
depressive symptoms postpartum. According to the MINI-Plus
5.0 scores, 73.3% of women who underwent cesarean sections
did not exhibit depressive symptoms, 8% showed few symptoms,
15.2% had moderate depression, and 2.8% were severely
depressed. In contrast, 76% of women who had vaginal deliveries
did not show depressive symptoms, 7.2% had few symptoms, 13%
had moderate depression, and 3.6% were seriously depressed.
Breastfeeding became a difficulty for 20.7% of the women
assessed in the postpartum period.

The (Table 1) demonstrates the association between
postpartum depression and history of complications during
delivery, a psychologically traumatic delivery, delivery mode
preference and mode of delivery.

Women who reported a perceiving trauma during childbirth
were 2.68 times more likely to develop postpartum depression
compared to women who did not experience trauma (OR =
2.68, 95% CI= 1.23-5.87). The study identified a significant
association between the occurrence of trauma during childbirth
and postpartum depression. Additionally, lack of familial support,
high gestational risk, unplanned pregnancy, desire for abortion, a
history of postpartum depression, and a lifetime history of major
depressive disorder (MDD) were also associated with current PPD
(see Table 2).

Discussion

The prevalence of PPD identified in the present study was
19.8% (95% CI: 14.5% to 25.1%), a value consistent with the
literature, which reports rates ranging from 10% to 20%. The
high upper limit of the confidence interval can be attributed
to the inclusion of many high-risk pregnant women, a group in
which postpartum depression tends to be more prevalent. No
significant differences were found linking the mode of delivery
to an increased risk of postpartum depression in our specific
cohort. On the other hand, previous studies have demonstrated
a closer association between cesarean delivery and a heightened
risk of PPD [26-28], particularly emergency cesarean sections.
It is possible that cesarean section increases susceptibility to
PPD due to its association with hemorrhage and infant mortality
risk, as well as causing biological changes in the mother, such as
decreased serum prolactin levels [29]. The apparent discrepancy
between our findings and existing literature might be attributed
to several factors. First, our study population primarily comprised
women attending a university hospital prenatal clinic, which
may introduce a specific profile of patients (e.g., higher-risk
pregnancies, access to specialized care) that could influence
outcomes differently from general populations. Second, our
assessment of mode of delivery did not differentiate between
elective and emergency cesarean sections, a distinction that has
been shown to be critical in other studies for its association with
PPD risk. It is possible that the traumatic nature associated with
emergency interventions, rather than the mode of delivery itself,

Christiane Carvalho Ribeiro, Sarah Cristina Zanghellini Riickl, Mayra Yara Martins Brancaglion, Késsia Moreira Santos, Maria

Clara L, et al. The Relationship Between the Mode of Delivery, Trauma and Postpartum Depression. J Gynecol Women'’s Health 2025: 27(5): 55623.

DOI: 10.19080/JGWH.2025.27.55623


http://dx.doi.org/10.19080/JGWH.2025.27.55623

Journal of Gynecology and Women’s Health

is the primary driver of PPD risk, as suggested by some authors.
Our focus on perceived trauma during labor might have captured
this underlying mechanism more directly, overshadowing an
independent effect of the delivery mode. Furthermore, variations
in study design, cultural context, and definitions of PPD or
traumatic delivery across different studies could also contribute
to these diverging results.

In the present study, 21.6% of participants reported
experiencing trauma during childbirth, and these women were
significantly more likely to be diagnosed with postpartum
depression (OR = 2.68, 95% CI 1.23-5.87). Scientific evidence
suggests a significant association between gestational depression
and the occurrence of postpartum PTSD [30,31], indicating a
bidirectional relationship between perinatal depression and
PTSD throughout the perinatal period. Studies on the prevalence
of PTSD in the perinatal period have found results ranging from
2.9% to 6% [32,33]. Thus, itis possible that a traumatic experience
contributes to the emergence of depressive symptoms, such as low
mood, reduced interest or pleasure in most activities (anhedonia),
fatigue, difficulty concentrating, feelings of worthlessness or
excessive guilt, and thoughts of death and suicidal ideation. PTSD
symptoms have also been associated with emergency cesarean
sections, reinforcing the traumatic nature of such interventions,
although these findings were not confirmed in this study.

Despite not specifically addressed in this study, obstetric
violence represents an important variable when analyzing
the occurrence of traumatic childbirth. This form of violence
can be verbal, physical, or psych affective and is considered a
severe medical malpractice, leading to significant psychological
suffering for the mother. A Brazilian study conducted in Pelotas
found that women who suffered abuse and disrespect in
healthcare institutions were more likely to develop PPD [34]. This
mistreatment often involved violations of the pregnant woman'’s
autonomy, such as failure to respect the agreed-upon mode
of delivery with the attending physician, and verbal obstetric
violence [35]. The presence of support during pregnancy and
the postpartum period is an important protective factor for PPD;
therefore, it is crucial for healthcare professionals to provide
the necessary support and care during this period. Finally, it
is essential for healthcare professionals to conduct a thorough
investigation into the patient’s experiences regarding childbirth to
ensure proper care and monitoring of women in the postpartum
period, particularly when there is suspicion of PPD or PTSD.

The limitations of this study include difficulties with
participant adherence to postpartum assessments, with a total
of 112 dropouts, representing 33.4% of the women initially
recruited. This high dropout rate may introduce selection bias
and could impact the internal validity of the findings, as women
who dropped out might have differed systematically from those
who completed the study, potentially affecting the observed
prevalence and associations. Additionally, the inclusion of high-

risk pregnancies, which showed a prevalence of 64.2% for PPD
and an overall mean age of 30 years, significantly limits the
generalizability (external validity) of our findings to a broader
population of pregnant and postpartum women. While providing
valuable insights into this specific vulnerable group, the results
may not be directly applicable to low-risk or general pregnant
populations. Furthermore, the use of scales to assist in the
diagnosis can be useful for screening depression, but it may
overestimate postpartum depression rates with false-positive
results [36]. Another limitation pertains to the definition and
measurement of “psychological trauma” during delivery. While an
attempt was made to capture subjective experience, the absence of
a formally validated psychometric tool for this specific construct
within the study design may affect the precision and comparability
of this finding with other studies employing standardized trauma
assessments. Finally, while several confounding variables were
included in the statistical models, the direct and comprehensive
assessment of obstetric violence as a distinct variable was not
fully incorporated into the statistical analysis, representing a
potential unmeasured confounder given its strong association
with traumatic birth experiences.

Conclusion

This study investigated the relationship between childbirth
characteristics, such as the mode of delivery and the perception
of trauma, and the risk of postpartum depression (PPD). While
the mode of delivery was not associated with PPD, in this specific
high-risk sample, perceiving birth as traumatic was significantly
linked to its development. Other factors associated with an
increased risk of PPD identified in the study were gestational risk,
unplanned pregnancy, desire for abortion, history of PPD, and
lifetime major depressive disorder. These findings underscore the
importance of a careful and supportive approach by healthcare
professionals and obstetricians during the perinatal period. Given
the potential psychological impact of childbirth, it is crucial to
ensure appropriate care for postpartum woman by providing
emotional support, respecting their autonomy in decision-making,
and detecting early symptoms of PPD and PTSD.

Further
understanding of the association between the mode of delivery
and the development of postpartum depression, particularly in
relation to persistent postpartum pain and the effectiveness of
analgesic interventions. Future studies should also aim to employ
standardized measures for psychological trauma during birth and
incorporate comprehensive assessments of obstetric violence,
while also recruiting more diverse populations to enhance
external validity.

investigations are necessary to enhance the
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