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Abstract

Background: Depression and anxiety symptoms can impact childbirth. The aim of this study was to examine the association between
peripartum depression and anxiety symptoms with unplanned cesarean or operative vaginal births. Methods: This single-center obser-
vational study categorized women into two groups based on the presence (or absence) of depression symptoms in the last 7 days. We
collected birth records, demographic data, clinical characteristics, Hospital Anxiety and Depression Scale (HADS) scores, and visual
analog scale (VAS) score for pain. Results: A total of 201 women participated in the study, with 37 (18.4%) experiencing depression
symptoms, and 164 (81.6%) without such symptoms. Women with peripartum depression symptoms were more likely to require an
unplanned medical intervention (unplanned cesarean or operative vaginal birth) compared to those without such symptoms (54.1% vs.
28.0%; p = 0.002). Similarly, women with peripartum anxiety symptoms were also more likely to require an unplanned medical interven-
tion (43.0% vs. 25.2%; p = 0.008). Binary logistic regression analysis demonstrated that experiencing peripartum depression symptoms
independently increased the probability of undergoing an unplanned cesarean or operative birth. Conclusions: Women experiencing
symptoms of peripartum depression near the time of birth are at a higher risk of having an unplanned cesarean or operative vaginal birth.
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1. Introduction
Depression and anxiety have the potential to impact

the birthing process [1–3]. Many women experience symp-
toms of depression and anxiety prior to giving birth, and
these symptoms can influence the decisions made by both
mothers and healthcare providers during shared decision-
making [1]. These symptoms could potentially result in a
preference for a briefer labor or a feeling of inadequacy re-
garding the birthing process.

The World Health Organization (WHO) recommends
screening for postpartum depression and anxiety as part of
their guidelines on maternal and newborn care [4]. While
efforts to address depression and anxiety have primarily fo-
cused on interventions during childbirth, such as immedi-
ate skin-to-skin care, there is a lack of strategies targeting
the prevention and identification of these symptoms in the
weeks leading up to birth [5–7].

Our study aimed to assess whether women who expe-
rience symptoms of peripartum depression or anxiety dur-
ing the week preceding childbirth face an increased risk of
undergoing an unplanned medical intervention, such as an
unplanned cesarean section or operative vaginal birth.

2. Material and Methods
2.1 Study Design

This observational study was conducted at Hospital
Universitario La Paz, Madrid, and included women who
were admitted to the postpartum ward after giving birth.
The study was conducted in accordance with the Declara-
tion of Helsinki, and the protocol was approved by the local
Ethics Committee (approval number: PI-4518). Written in-
formed consent was obtained from all participants.

The inclusion criteria consisted of the following: (1)
women aged 18 years and above, (2) women capable of
reading and understanding Spanish, (3) singleton pregnan-
cies, and (4) women who had given birth within the past
12 hours. The exclusion criteria were: (1) women admitted
to reanimation or the intensive care unit (ICU) for longer
than 6 hours after birth, (2) women with infection and re-
quiring isolation, (3) women affected by mental or psycho-
logical disorders, and (4) women receiving treatment with
psychopharmacological medications or using psychoactive
drugs or alcohol.

Women were offered to participate in the study in the
postpartum ward after birth. The Hospital Anxiety and De-
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pression Scale (HADS) and the Visual Analog Scale (VAS)
score for pain were collected 12 hours after birth [8–10].
The study was conducted specifically 12 hours after child-
birth, as this timeframe marks the completion of the initial
or acute phase of the postpartum period [11].

The HADS consists of the Hospital Anxiety and
Depression Scale-Anxiety subscale (HADS-A) and Hos-
pital Anxiety and Depression Scale-Depression subscale
(HADS-D) subscales to assess anxiety and depression, re-
spectively, during the previous 7 days. A score of >7 on
any subscales indicates the presence of symptoms, and a
score >14 indicates severe symptoms [12].

The participants were divided into two study groups:
group 1, included all eligible women with HADS-D results
>7; group 2, included all eligible women with HADS-D
results ≤7.

The VAS score was used to measure the pain intensity
in both groups. The VAS score assigns pain ranging from
0 (indicating no pain) to 10 (representing severe pain). In
people with depression or anxiety, painmay become intense
and difficult to identify as it shares some biological mech-
anisms with depression and anxiety [13].

Clinical characteristics collected included: demo-
graphic data of the mother and newborn, use of assisted
reproduction techniques (ART), medication used during
pregnancy, complications during pregnancy, the mother’s
awareness of the possible admission of the newborn, emer-
gency visits during pregnancy, gestational age at birth, ad-
mission time, and type of birth.

The following data were collected and recorded in the
postpartum ward during the 12 hours after birth: pain in-
tensity and number of requests/calls for pain control, ad-
mission of the newborn to the neonatal intensive care unit
(NICU), duration of mother and newborn separation (if
newborn was admitted), initiation of oral intake (only cesar-
ian births), ambulation, and presence or absence of a com-
panion.

The sample size was calculated using the results of a
pilot study that considered an unplanned cesarean or op-
erative vaginal birth as the primary outcome variable. We
estimated the necessary sample size with a confidence level
of 0.95 (1–α) and a statistical power of 0.80 to demonstrate
a difference of at least 30% in the proportion of women af-
fected by unplanned cesarean or operative vaginal births.
Starting from a possible 30% of women having an un-
planned cesarean or operative vaginal birth, the necessary
sample size would be 33 women for each group. Consec-
utive women were included in the study; we continued the
recruitment for 37women in the study group (HADS-D>7)
to account for secondary variable analysis.

2.2 Statistical Analysis

Numerical variables were expressed as median (in-
terquartile range, IQR) and qualitative variables were ex-
pressed as proportions (absolute and relative frequencies).

Comparisons between groupswere performed by theMann-
Whitney U-test, two-tailed χ2-test, or two-tailed Fisher’s
exact test as appropriate. Binary logistic regression was
used to determine the factors that increased the likelihood
of unplanned cesarean or operative birth. Level of signif-
icance was set at p-value < 0.05. All analyses were per-
formed using SPSS version 22.0 (SPSS Inc., Chicago, IL,
USA).

3. Results
Between January 2021 and February 2022, 201 eligi-

ble women participated in the study. Out of the 201 par-
ticipants, 193 were European, 6 African American, and
2 Asian. They were admitted at different daytimes, 94
(46.8%) were admitted during the night, and 107 (53.2%)
during the day. There were 56 (27.9%) cesarean births (48
primary cesarean births, and 8 secondary cesarean births),
and 23 (11.4%) operative vaginal births (7 forceps, 15 vac-
uum, and 1 Thierry’s spatula assisted births). Labor started
spontaneously in 128 (63.7%) women, labor induction was
indicated in 60 (29.9%) women, and scheduled cesarean
birth was indicated in 13 (6.5%) women. 66 (32.8%) births
ended in unplanned cesarean or operative vaginal birth (43
(21.4%) cesarean and 23 (11.4%) operative vaginal births).
39 (90.7%) of the 43 unplanned cesarean births were per-
formed after a failed trial of labor. The VAS score was 3 (2;
5).

Group 1 included 37women (18.4%) experiencing de-
pression symptoms during the peripartum period, of which
4 (10.8%) individuals out of this group presented severe
depression symptoms. In contrast, group 2 included 164
women (81.6%) without depression symptoms within the
previous 7 days. There were differences between group 1
and group 2 regarding the rate of unplanned medical in-
terventions, previous cesarean births, prematurity, ART,
awareness of possible baby admission, baby admissions,
anxiety symptoms, and Apgar scores. There was no statisti-
cally significant difference in pain between the two groups
based on the VAS results (Table 1).

None of the women had comorbidities that would de-
termine the birth method, except for one case of genital
herpes in the group without peripartum depression symp-
toms, which was the cause of an unplanned cesarean birth.
Regarding complications during pregnancy, there were 9
(4.5%) women with gestational diabetes, 8 (4.9%) in the
group without peripartum depression symptoms, and 1
(2.7%) in the group with peripartum depression symptoms
(p = 1). 12 (6.0%) women had preeclampsia, 10 (6.1%)
in group 2, and 2 (5.4%) in group 1 (p = 1). 3 babies
(1.5%) were impacted by intrauterine growth restriction, 2
(1.2%) of which in group 2, and 1 (2.7%) in group 1 (p =
0.1612). There was 1 woman with intrahepatic cholestasis
in the group without peripartum depression symptoms.

Regarding nutrition, all women followed an omnivo-
rous diet, except for 1 vegetarian woman in the group with-
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Table 1. Maternal, birth, and neonatal data. Comparison between group with peripartum symptoms of depression and group
without symptoms.

Group 1: Peripartum
depression symptoms

(n = 37)

Group 2: No peripartum
depression symptoms

(n = 164)
p-value

Maternal age (years) 37.0 (31.5; 39.0) 34.0 (31.0; 37.0) 0.055
Gestational age (weeks) 39.1 (36.9; 40.4) 39.2 (37.8; 40.0) 0.578
Prematurity (<37 weeks) 9 (24.3%) 18 (11.0%) 0.031
BMI (kg/m2) 27.4 (24.3; 30.1) 26.2 (23.8; 29.0) 0.337
Unplanned cesarean or operative birth 20 (54.1%) 46 (28.0%) 0.002
Operative birth 5 (13.5%) 18 (11.0%) 0.775
Cesarean birth 15 (40.5%) 41 (25.0%) 0.057
Secondary cesarean birth 4 (10.8%) 4 (2.4%) 0.039
Multiparous 20 (54.1%) 69 (42.1%) 0.235
Previous cesarean birth 5 (13.5%) 5 (3.0%) 0.020
ART 8 (21.6%) 16 (9.8%) 0.044
Comorbidities 2 (5.4%) 28 (17.1%) 0.078
Awareness of baby admission 8 (21.6%) 14 (8.5%) 0.021
Emergency visits during pregnancy 17 (45.9%) 100 (61.0%) 0.094
Admission during the night (09:00 pm to 09:00 am) 20 (54.1%) 74 (45.1%) 0.325
Baby admission 10 (27.0%) 17 (10.4%) 0.007
Neonatal weight 3110 (2540; 3610) 3135 (2825; 3397) 0.930
Apgar1 9 (7; 9) 9 (8; 9) 0.071
Apgar5 9.5 (8.5; 10) 10 (9; 10) 0.051
Apgar5 <7 1 (8.3%) 3 (0.6%) 0.019
UA pH1 7.27 (7.22; 7.33) 7.29 (7.23; 7.33) 0.089
Ambulation at 12 hours after birth 37 (100%) 164 (100%) 1.000
Companion present 36 (97.3%) 163 (99.4%) 1.000
VAS 4 (2; 6) 3 (1; 5) 0.183
HADS-A 12 (9; 14) 6 (4; 8) <0.001
HADS-A >7 33 (89.2%) 53 (32.3%) <0.001
HADS-A >14 4 (18.9%) 7 (2.4%) <0.001
HADS-D 9 (11; 13) 3 (1; 5) <0.001
HADS-D >7 37 (100%) 0 (0%) <0.001
HADS-D >14 4 (10.8%) 0 (0%) 0.001

Abbreviations: BMI, body mass index; ART, assisted reproduction techniques; UA, umbilical artery; HADS-A, Hospital
Anxiety and Depression Scale-Anxiety subscale; HADS-D, Hospital Anxiety and Depression Scale-Depression subscale;
VAS, visual analog scale for pain.
Data are presented as medians (interquartile range), and absolute and relative frequencies for qualitative variables.
UA pH1 data was missing in one case in the no peripartum depression symptoms group.

out peripartum depression symptoms. All women followed
the same analgesia protocol in the postpartum ward, based
on paracetamol and ibuprofen or paracetamol and dexketo-
profen.

Binary logistic regression revealed that peripartum de-
pression symptoms were independently associated with a
higher probability of unplanned cesarean or operative birth
(odds ratio (OR), 3.263; 95% confidence interval (95% CI),
1.125–9.463) (Table 2).

Regarding anxiety symptoms, 86 (42.8%) women re-
ported the symptoms, 11 (12.8%) of which reported severe
symptoms (HADS-A). There were statistically significant

differences between the women who had peripartum anx-
iety symptoms and those without symptoms in various as-
pects, including the rate of unplannedmedical interventions
(37 vs. 29, p = 0.008), maternal age (36.0 (32.0; 38.0)
vs. 34.0 (30.0; 37.0), p = 0.016), rate of previous cesarean
births (8 vs. 2, p = 0.020) , awareness of possible baby ad-
mission (14 vs. 8, p = 0.036), and baby admissions (17 vs.
10, p = 0.023) (Table 3).

4. Discussion
In our study, women experiencing peripartum symp-

toms of depression were more likely to undergo unplanned
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Table 2. Binary logistic regression for unplanned cesarean or
operative birth.

Odds ratio 95% CI p-value

HADS-D >7 3.263 1.125–9.463 0.029
HADS-A >7 1.765 0.805–3.867 0.156
GA <37 weeks 1.070 0.291–3.940 0.993
ART 3.400 1.172–9.864 0.024
Expected admission of the
newborn

1.267 0.314–5.103 0.739

Any comorbidity 1.434 0.552–3.728 0.459
Multiparous 0.067 0.023–0.199 <0.001
Previous cesarean birth 26.424 4.626–150.924 <0.001
Abbreviations: HADS-D, Hospital Anxiety and Depression Scale-
Depression subscale; HADS-A, Hospital Anxiety and Depression
Scale-Anxiety subscale; GA, gestational age; ART, assisted repro-
duction techniques; 95% CI, 95% confidence interval.
Binary logistic regression model including data present at labor.
Presence of depression symptoms (HADS-D>7), anxiety symptoms
(HADS-A >7), prematurity, ART, expected admission of the new-
born, being multiparous, and previous cesarean birth.

medical interventions, such as unplanned cesarean or op-
erative vaginal births. These depressive symptoms could
have potentially impacted shared decision-making, leading
to a decrease in both the quality and occurrence of joint de-
cisions [14].

Women’s psychological symptoms can have an im-
pact on shared decisiveness. Women experiencing depres-
sion and anxiety symptoms are more likely to have an un-
expected delivery method. It is possible that these symp-
toms may lead to a desire for a shorter birth, or a percep-
tion of inadequacy for the birthing process. Previous stud-
ies have shown that unexpected medical interventions dur-
ing birth can result in a poorer perception of respect, ad-
equate care, and overall satisfaction [15,16]. These nega-
tive birth experiences may increase the likelihood of post-
partum depression, opting not to breastfeed, and limited
mother-infant bonding [16–20]. Family-centered care, in-
cluding careful decisions by healthcare providers and the
mothers, is considered of utmost importance for a satisfying
birth experience [21,22]. Decision-making is most notice-
ably experienced when the birth proceeds as planned [23].
In our center, midwives provide care for laboring women,
and obstetricians intervene when medical decisions, such
as unplanned cesarean or operative births, need to be evalu-
ated. Despite the undeniable importance of shared decision-
making, the consequences of inadequate decision-making
can be detrimental, including the potential worsening of
preexisting symptoms. Moreover, it may contribute to an
increased number of cesarean and operative births.

The period of childbirth is inherently sensitive and
vulnerable. Anxiety, along with stress, depression, and
fear, can profoundly impact a woman’s psychological well-
being during this time [24]. It requires delicately balancing
a woman’s right to self-determination with the necessity to

consider medical intervention autonomously. In the spe-
cific context of anxiety, it can significantly alter a woman’s
perception of pain during obstetric procedures, potentially
increasing the inclination towards opting for a caesarean
birth [13,24]. Anxiety may heighten the anticipation of
pain, making the prospect of a surgical procedure like a cae-
sarean birth appear more appealing, as it offers a perceived
sense of control and predictability over the birthing process.

Depression and anxiety are of multifactorial origin in
the context of birth [16,18,25–27]. Among others, inade-
quate childbirth education and unexpected events play an
important role [28]. Childbirth education emphasizes po-
tential birth scenarios and equips women and companions
with coping skills to navigate unexpected situations dur-
ing birth. In our study, as the recruitment was consecu-
tive, we found that 18.4% of the women suffered depression
symptoms, and 42.8% women suffered anxiety symptoms
close to birth. Women with psychological symptoms doc-
umented in their medical records were excluded from our
study. However, it is conceivable that a considerable por-
tion of these women may have experienced subthreshold
symptoms during pregnancy. These subthreshold symp-
toms might not meet the criteria for a clinical diagnosis but
hold significant importance as they are known to serve as
indicators for identifying women susceptible to peripartum
depression [29]. We believe that during childbirth educa-
tion, many of these subthreshold symptoms, like panic, so-
cial anxiety, or eating-related issues can be discussed and
prevented.

We did not find an increase in pain perception in
women with peripartum depression or anxiety in our study.
Regarding how pain was measured, the VAS is a subjec-
tive method that does not assess pain’s evolution over time
[10]. We believe that the fact that women who were admit-
ted to the reanimation or ICU for more than 6 hours after
birth were excluded from the studymay have influenced the
results. This exclusion criterion meant that women who re-
quired general anesthesia or who had problems during anes-
thesia were excluded from the study, which are known risk
factors for postpartum pain [13,30]. Furthermore, in our
center, the protocol is to start early ambulation, provide a
suitable diet, offer education about the newborn within the
initial 6 to 8 hours following a cesarean birth, and as soon
as feasible after a vaginal birth. Therefore, collecting the
VAS scores for pain after 12 hours implies that all women
were in a similar recovery situation.

Women who were aware of the neonates’ admission
to the NICU by the neonatologist were more likely to have
experienced peripartum depression and anxiety symptoms.
However, binary logistic regression showed that this was
not an independent risk factor. We believe that our findings
may be attributed to the fact that the neonatology depart-
ment in our center has been actively involved in commu-
nication training through medical simulations for several
years. Effective communication has demonstrated to en-
hance the experience of parents [31]. In addition, the NICU
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Table 3. Maternal, birth and neonatal data. Comparison between group with peripartum symptoms of anxiety and group
without symptoms.

Peripartum anxiety
symptoms (n = 86)

No peripartum anxiety
symptoms (n = 115)

p-value

Maternal age (years) 36.0 (32.0; 38.0) 34.0 (30.0; 37.0) 0.016
Gestational age (weeks) 39.3 (38.0; 40.1) 39.1 (37.6; 40.0) 0.517
Prematurity (<37 weeks) 13 (15.1%) 14 (12.2%) 0.545
BMI (kg/m2) 26.6 (23.8; 28.9) 26.4 (23.8; 29.1) 0.966
Unplanned cesarean or operative birth 37 (43.0%) 29 (25.2%) 0.008
Operative birth 13 (15.1%) 10 (8.7%) 0.157
Cesarean birth 27 (31.4%) 29 (25.2%) 0.334
Secondary cesarean birth 6 (7.0%) 2 (1.7%) 0.076
Multiparous 41 (47.7%) 48 (41.7%) 0.402
Previous cesarean birth 8 (9.3%) 2 (1.7%) 0.020
ART 12 (14.0%) 12 (10.4%) 0.447
Comorbidities 17 (19.8%) 19 (16.5%) 0.553
Awareness of baby admission 14 (16.3%) 8 (7.0%) 0.036
Emergency visits during pregnancy 48 (55.8%) 69 (60.0%) 0.185
Admission during the night (09:00 pm to 09:00 am) 42 (48.8%) 52 (45.2%) 0.611
Baby admission 17 (19.8%) 10 (8.7%) 0.023
Neonatal weight 3116 (2790; 3510) 3110 (2797; 3400) 0.575
Apgar1 9 (9; 9) 9 (8; 9) 0.370
Apgar5 10 (9; 10) 10 (9; 10) 0.370
Apgar5 <7 3 (3.6%) 1 (0.9%) 0.312
UA pH1 7.27 (7.22; 7.33) 7.28 (7.22; 7.33) 0.668
Ambulation at 12 hours after birth 37 (100%) 164 (100%) 1
Companion present 85 (98.8%) 114 (99.1%) 0.335
VAS-Pain 4 (2; 5) 3 (2; 5) 0.335
HADS-D 6 (4; 10) 2 (1; 4) <0.001
HADS-D >7 33 (38.4%) 4 (3.5%) <0.001
HADS-D >14 4 (4.7%) 0 (0%) 0.032
HADS-A 10 (9; 13) 5 (3; 6) <0.001
HADS-A >7 86 (100%) 0 (0%) <0.001
HADS-A >14 11 (12.8%) 0 (0%) <0.001
Abbreviations: BMI, body mass index; ART, assisted reproduction techniques; UA, umbilical artery; HADS-D, Hospital
Anxiety and Depression Scale-Depression subscale; HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale;
VAS Pain, visual analog scale for pain.
Data are presented as medians (interquartile range), and absolute and relative frequencies for qualitative variables.
UA pH1 data was missing in one case in the peripartum anxiety symptoms group.

in our center is open 24 hours a day for the parents. Other
studies have linked neonatal outcomes with an increased
risk of postpartum depression or anxiety. However, there
are no studies about depression or anxiety symptoms close
to birth [32].

The main strength of our study is that it reflects the
actual population that is cared for in the postpartum wards.
The percentages of cesarean births, operative vaginal births,
and prematurity coincide with those observed in our center.
In addition, as the assessment was performed 12 hours after
birth, we can assume that the intervention did not interfere
with the results. It is an opportune moment to gather in-
formation about the experience and emotions surrounding
childbirth, without unduly influencing its various stages.

The primary limitation of our study was the absence
of a psychological prenatal assessment. Currently, rou-
tine psychological evaluations are not provided to pregnant
women in our center. Certainly, if a psychological assess-
ment had been conducted, some women might have re-
ceived treatment, potentially influencing various obstetric
outcomes, including the mode of delivery [33]. After the
study, all women received postpartum care at their health-
care facility; we were not authorized to access their medical
records outside the hospital setting.

5. Conclusions
Maternal symptoms of depression during the peripar-

tum period, specifically close to birth, are independently re-
lated to a greater probability of unplannedmedical interven-

5

https://www.imrpress.com


tions, either unplanned cesarean or operative vaginal birth.
Proper communication by obstetricians, adequate childbirth
education, or a psychological prenatal assessment could im-
prove these results. More studies are needed to assess pos-
sible interventions.

Abbreviations
HADS, hospital anxiety and depression scale; VAS,

visual analog scale; ART, assisted reproduction techniques.
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