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Impact of COVID-19 history on anxiety and complications
in elective cesarean sections
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Abstract

Objectives: This study aims to examine the effect of COVID-19 history on pre-operative anxiety and intraoperative complica-
tions in elective cesarean section patients. Methods: A total of 200 patients undergoing elective cesarean section were divided
into two groups based on COVID-19 history: Group C (n = 100, with COVID-19) and Group K (n = 100, without COVID-19).
Anxiety was assessed using the state-trait anxiety inventory (STAI) | and Il. Vital signs were monitored peroperatively. Intra-
operative complications and APGAR scores were recorded. Results: Pregnant women with a history of COVID-19 had sig-
nificantly higher state anxiety (STAI-1) scores than those without (p = 0.017). No significant difference in intraoperative or
post-operative complications was observed between the groups. Conclusions: Anxiety levels were higher in pregnant women
undergoing elective cesarean sections, especially those with a history of COVID-19. Managing increased anxiety is essential
because of its potential effects on maternal and neonatal health outcomes.
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Resumen

Objetivos: Examinar el efecto de los antecedentes de COVID-19 sobre la ansiedad preoperatoria y las complicaciones
intraoperatorias en pacientes sometidas a cesdrea electiva. Métodos: Un total de 200 pacientes sometidas a cesdrea electiva
se dividieron en dos grupos en funcion de los antecedentes de COVID-19: grupo C (n =100, con COVID-19) y grupo K (n = 100,
sin COVID-19). La ansiedad se evalué mediante el Inventario de Ansiedad Estado-Rasgo | y Il. Se controlaron las constantes
vitales durante la operacion. Se registraron las complicaciones intraoperatorias y las puntuaciones APGAR. Resultados: Las
embarazadas con antecedente de COVID-19 presentaron puntuaciones de ansiedad estado (STAI-1) significativamente mas
altas que las que no lo tenian (p = 0.017). No se observaron diferencias significativas en las complicaciones intraoperatorias
y posoperatorias entre los grupos. Conclusiones: Los niveles de ansiedad fueron mayores en las embarazadas sometidas a
cesdrea electiva, especialmente en aquellas con antecedente de COVID-19. Es esencial controlar el aumento de la ansiedad
debido a sus posibles efectos en los resultados de salud maternos y neonatales.

Palabras clave: Ansiedad preoperatoria. COVID-19. Cesdrea electiva. Complicaciones intraoperatorias.

*Correspondence: Date of reception: 13-12-2024 Cir Cir. 2026;94(3):235-240
Ali Akdogan Date of acceptance: 23-04-2025 Contents available at PubMed
E-mail: draliakdogan @yahoo.com DOI: 10.24875/CIRU.24000653 www.cirugiaycirujanos.com

0009-7411/© 2025 Academia Mexicana de Cirugia. Published by Permanyer. This is an open access article under the terms of the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

235


https://orcid.org/0000-0002-6683-6201
https://orcid.org/0000-0001-7592-3844
https://orcid.org/0000-0001-5884-6277
http://crossmark.crossref.org/dialog/?doi=10.24875/CIRU.24000653&domain=pdf
mailto:draliakdogan%40yahoo.com?subject=
http://dx.doi.org/10.24875/CIRU.24000653

236

Cirugia y Cirujanos. 2026;94(3)

|ntroduction

Pre-operative anxiety, characterized by tension
toward anesthesia and surgery, typically initiates with
the anticipation of hospitalization.! High anxiety levels
can lead to emotional and physical stress, affecting
post-operative recovery, pain, and potentially delaying
same-day discharge. Anesthesiologists play a key
role in reducing anxiety by establishing trust and guid-
ing the patient through the process, from preparation
to recovery.2

Pregnant women commonly experience anxiety pre-
operatively due to concerns about post-operative
pain, fear of not waking up from anesthesia, and wor-
ries about divulging personal information under its
influence.® Pre-operative anxiety in pregnant women
undergoing cesarean section is associated with peri-
operative complications. The mental health of the
pregnant woman is crucial as it can impact the emo-
tional bond between mother and fetus and increase
the likelihood of adverse neonatal outcomes such as
intrauterine growth retardation, preterm delivery, and
low birth weight.*

The COVID-19 pandemic, declared a global pan-
demic by the World Health Organization on March 11,
2020, has significantly impacted global health, with
cases detected across 113 countries. The pandemic’s
widespread effects have heightened anxiety levels
and increased uncertainties regarding risks, particu-
larly impacting the mental health of pregnant
individuals.®

Understanding pre-operative anxiety in pregnant
women is essential for developing strategies to man-
age anxiety effectively and mitigate perioperative
complications. This study aims to contribute to the
literature by exploring the relationship between preg-
nancy data, demographic characteristics, COVID-19
history, and anxiety levels in pregnant women sched-
uled for elective cesarean section. In addition, we
discuss factors that may influence anxiety levels and
intraoperative complications in this population.

Methods

Our study included 200 volunteer patients aged
between 20 and 45 years, classified as American
Society of Anesthesiologists risk II-1ll, scheduled for
elective cesarean section at the gynecology and
obstetrics clinic between July 1, 2022, and May 1,
2023, following approval from the local ethics

committee (2022/145). The study was conducted
prospectively.

Exclusion criteria: patients with a body mass index
> 35 kg/m?, allergies to induction agents or opioids,
use of medications for chronic pain, active infections,
autoimmune, cardiovascular, gastrointestinal, or neu-
rological diseases, renal or hepatic failure, chronic
respiratory pathology, malignancies (colorectal, gas-
tric, pancreatic, esophageal, lung, gynecological,
etc.), chronic systemic diseases (hypertension and
diabetes mellitus), hematological disorders (leukocyte
and platelet diseases), and psychiatric disorders
under treatment were excluded from the study.
Patients who were uncooperative or unable to undergo
physical and verbal performance comparisons were
also excluded from the study. New participants were
recruited to replace any excluded patients to achieve
the planned sample size.

All patients underwent preanesthetic examinations
the day before surgery. They received verbal and writ-
ten information about the study and provided informed
consent. Patients with a history of COVID-19, asymp-
tomatic (no symptoms were present during the infec-
tion period), moderate (patients who had mild
symptoms that did not require hospitalization), and
severe (patients who required hospitalization or inten-
sive care for their COVID-19 infection) were
classified.

Pre-operative anxiety levels were assessed using
the state-trait anxiety inventory (STAI), consisting of
STAI-I (state anxiety) and STAI-II (trait anxiety) tests.
Patients scoring 60 and above on STAI-ll were
excluded. Anxiety levels were categorized as follows:
scores < 30 indicating little or no anxiety, 31-49 indi-
cating moderate anxiety, and 50 and above indicating
severe anxiety.

Patients were divided into two groups based on
whether they had a history of COVID-19 in the past
year: Group C (with COVID-19 history, n = 100) and
Group K (without COVID-19 history, n = 100).

Non-invasive measurements, including mean arte-
rial pressure (MAP), systolic arterial pressure (SAP),
diastolic arterial pressure (DAB), heart rate (HR),
peripheral oxygen saturation (SpO,), and electrocar-
diogram were recorded. Intravenous access was
established with an 18-G catheter, and 0.9% NaCl
infusion was administered at 5-10 mL/kg/h. Spinal
anesthesia was performed using 12 mg bupivacaine
with a 25 g spinal needle. Oxygen supplementation
was provided through a transparent mask as needed.



Data collection

Vital signs (SAB, DAB, MAP, HR, and blood pres-
sure) were recorded during ward follow-up, pre-oper-
ative waiting period, intraoperative periods (0 min,
15 min, 30 min, 45 min, 60 min, 90 min after surgical
incision), and post-operative period. SpO, values were
documented accordingly. Intraoperative complications
and APGAR scores of newborns were also noted.

Following surgery, patients were transferred to the
post-anesthesia care unit (PACU). Vital signs (SAB,
DAB, MAP, HR, and SpO,) upon PACU admission and
discharge were recorded. Stable patients were then
transferred to the obstetrics and gynecology service.

Statistical analysis

Data were analyzed using the Statistical Package
for the Social Sciences 23.0. Descriptive statistics
were presented as numbers/percentages for categori-
cal variables and as mean, standard deviation, mini-
mum, and maximum for numerical variables. To
control for confounding variables such as age, gesta-
tional week, previous cesarean history, and chronic
illness, multivariate regression analysis was per-
formed. Normal distribution was assessed using the
Kolmogorov-Smirnov test. Parametric tests (Student’s
t-test, analysis of variance) were used for normally
distributed data, whereas non-parametric tests (Mann-
Whitney U test, Kruskal-Wallis test) were used other-
wise. Chi-square analysis was employed for categorical
data. Post hoc analysis evaluated differences between
groups. Significance level was set at p < 0.05.

Sample size calculation

The Open Epi 3.01 program was used to calculate
the sample size. Based on previous studies, 25% of
pregnant women without severe acute respiratory syn-
drome coronavirus 2 infection were reported to have
anxiety. Assuming a 45% anxiety rate in pregnant
women with COVID-19, with a type 1 error of 5% and
power of 80%, the study required a total of 196 par-
ticipants (98/group).

Results
The study initially involved 304 pregnant women. Of

these, 61 were excluded due to emergency situations,
24 due to chronic diseases, and 19 declined to
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participate, resulting in a final analysis of data from
200 patients.

Demographic characteristics, including age, weight,
education level, income-generating employment,
smoking status, infant gender, gestational week, his-
tory of miscarriage, and history of in vitro fertilization
(IVF), were compared between the groups with and
without a history of COVID-19 infection. Statistical
analysis (Table 1) showed no significant differences
between the groups (p > 0.05).

The intraoperative MAP follow-up values were ana-
lyzed based on the history of COVID-19 infection.
Graph 1 illustrates that there was no statistically sig-
nificant difference in MAP values between patients
with and without a COVID-19 history (p > 0.05) (Fig. 1).

STAI-1 (state anxiety) and STAI-2 (trait anxiety)
scores were evaluated in relation to COVID-19 history
among pregnant participants. Table 2 reveals that
STAI-1 scores were significantly higher in Group C
(with COVID-19 history) compared to Group K (without
COVID-19 history) (p = 0.017). However, there was no
significant difference in STAI-2 scores between the
two groups.

Complications during the perioperative period were
compared between patients with and without COVID-19
history. Table 3 shows that there was no statistically
significant difference in the development of specific
complications between the groups, except for brady-
cardia (p > 0.05). Complications occurred in 67 (33.5%)
of the pregnant women, with the most common being
nausea and vomiting in 47 (23.5%) patients.

Apgar scores at 1% and 5" min were analyzed
according to COVID-19 history. Table 4 indicates that
there were no statistically significant differences in
APGAR scores between the groups at the 1% min and
5" min (p > 0.05).

Discussion

In this study, we investigated the pre-operative anxi-
ety levels in pregnant women undergoing elective
cesarean section with and without a history of
COVID-19 infection. We found a significant difference
in state anxiety (STAI-1) between the two groups, sug-
gesting that a history of COVID-19 may contribute to
higher levels of acute anxiety in pregnant women fac-
ing surgery. We also identified factors such as a his-
tory of IVF and non-active employment status that
influenced anxiety levels in pregnant women with
COVID-19 history.
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Table 1. Comparison of demographic characteristics between
groups with and without a COVID-19 history

Table 2. Comparison of STAI-1 and STAI-2 scores according to
COVID-19 history

Variables Total Group C Group K
(n =200) (n =100) (n=100)
Age (years), mean+ SD  320+55 32657 314x54
Weight (kg), mean = SD 817+ 129 81.0+ 121 824+ 138
COVID-19 symptoms, n (%)
Asymptomatic 82 82(72) NA
Moderate 13 13 (20.0) NA
Severe 5 5(51.0) NA
Working status, n (%)
Yes 47 29 (29.0) 18 (18.0)

No 153 71(71.0)  82(82.0)

Smoking status, n (%)

None 175 875 89 890 86 860
Before pregnancy 14 7.0 6 6.0 8 8.0
Before and during 11 55 5 5.0 6 6.0
pregnancy
Gestational week, 374+21 372+18 376+23
mean + SD
Baby gender, n (%)
Female 105 52 (52.0) 53 (53.0)
Male 95 48 (48.0) 47 (47.0)
History of miscarriage, n (%)
Yes 43 19 (19.0) 24 (24.0)
No 157 81(81.0) 76 (76.0)
History of in vitro
fertilization, n (%)
Yes 7 4(4.0) 3(3.0)
No 193 96 (96.0) 97 (97.0)

SD: standard deviation; NA: not applicable.

Pregnancy inherently involves physiological and
psychological changes, often accompanied by
increased levels of fear and anxiety, particularly in the
context of impending surgery.® Studies by Rubertsson
et al. and Morris et al. have consistently shown high
anxiety levels among pregnant women scheduled for
cesarean sections, with a significant portion experi-
encing severe anxiety.”® Our findings align with these
studies, indicating that pre-operative anxiety remains
a prevalent concern among pregnant women.

The COVID-19 pandemic has significantly influ-
enced global mental health, exacerbating anxiety and
depression in the general population.* Our study
aimed to evaluate this impact specifically among preg-
nant women who had experienced COVID-19. Studies
by Khubchandani et al. and Ayaz et al. highlighted
increased psychological distress and anxiety symp-
toms in COVID-19 survivors and pregnant women dur-
ing the pandemic.®® Similarly, our findings indicate

Variables Group C Group K p
STAI-1 score 50.9 + 13.0 47.0+10.2 0.017*
STAI-2 score 46.4 + 91 449+ 7.7 0.142

*p < 0.05 indicates statistical significance.
STAI: state-trait anxiety inventory.

Table 3. Comparison of complication development according to
COVID-19 history

Complications Group C Group K p
n (%) n (%)
Any complication present
Yes 34 (34.0) 33(33.0) 1.000
No 66 (66.0) 67 (67.0) 1.000
Nausea-vomiting
Yes 23(23.0) 24 (24.0) 1.000
No 77 (77.0) 76 (76.0) 1.000
Mask oxygen requirement
Yes 8(8.0) 5(5.0) 0.568
No 92 (92.0) 95 (95.0) 1.000
Spinal block level increase
Yes 5(5.0) 5(5.0) 1.000
No 95 (95.0) 95 (95.0) 1.000
Bradycardia
Yes 1(1.0) 5(5.0) 0.097
No 99 (99.0) 95 (95.0) 1.000
Bleeding
Yes 2(2.0) 2(2.0) 1.000
No 98(98.0) 98(98.0) 1.000

Table 4. Comparison of APGAR scores (1%t and 5™ min) according
to COVID-19 history

Variables Group C Group K p
APGAR 15tmin (mean + SD) 6.3+1.4 6.6 1.4 0.098
APGAR 5" min (mean + SD) 78+ 11 78+13 0.743
SD: standard deviation.
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Figure 1. Intraoperative mean arterial pressure follow-up values
according to COVID-19 history.



that pregnant women with a history of COVID-19
exhibited significantly higher state anxiety levels com-
pared to those without such a history.

In a survey study conducted by Zainiyah and Sus-
anti among 70 pregnant women during the coronavi-
rus pandemic, it was shown that 31.4% of pregnant
women experienced very severe anxiety, and 12.9%
experienced severe anxiety. It was emphasized that
anxiety during the coronavirus pandemic is an impor-
tant issue that should be addressed in pregnant
women to prevent negative effects on the mother and
unborn child." In our study, the STAI-1 (state) score
of pregnant women with a history of COVID-19 was
statistically significantly higher than that of those with-
out a history of COVID-19. In terms of STAI-1 levels,
severe anxiety level was found to be statistically sig-
nificantly higher than moderate and mild anxiety levels
in pregnant women with a history of COVID-19 com-
pared to those without a history of COVID-19.

Literature reports varying impacts of COVID-19 on
perioperative complications among pregnant women.'
Studies like those by Zhang et al. have observed
higher incidences of complications such as hypoten-
sion in COVID-19-positive pregnant women undergo-
ing cesarean sections.”® However, our study,
consistent with findings from Kho et al., did not find
significant differences in complication rates between
pregnant women with and without a history of
COVID-19."

The relationship between COVID-19 during preg-
nancy and neonatal outcomes remains an area of
active investigation. There are studies that found a
significant association between low Apgar scores and
neonatal intensive care unit admission in pregnant
women with active COVID-19 infection, as well as
studies showing that pregnancy-related anxiety
increased during the COVID-19 pandemic, but this did
not have a direct effect on neonatal outcomes after
cesarean section.”™ In our study, we did not find sig-
nificant differences in Apgar scores at 1%t and 5" min
between groups with and without COVID-19 history,
likely due to the absence of active infection and emer-
gency cases in our study cohort.

Previous research has established a link between
maternal anxiety levels and neonatal outcomes, includ-
ing lower Apgar scores.”®20 Our study also found that
higher state anxiety levels (STAI-1) were associated
with lower Apgar scores at both 1%t and 5" min. This
underscores the importance of managing maternal
anxiety to potentially improve neonatal outcomes.
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Limitations

This study has limitations, including its single-center
design and exclusion criteria that may limit generaliz-
ability. In addition, the study did not assess long-term
maternal mental health outcomes beyond the immedi-
ate perioperative period. Future studies could benefit
from larger, multicenter designs and longitudinal follow-
up to comprehensively evaluate these relationships.

Conclusions

Our study highlights the heightened anxiety levels
among pregnant women with a history of COVID-19
undergoing elective cesarean section. The pandemic
context has exacerbated anxiety, which may impact
perioperative and neonatal outcomes. Effective man-
agement of pre-operative anxiety is crucial to mitigate
potential complications and improve maternal and
neonatal health outcomes. Future research should
continue to explore the long-term impacts of the
COVID-19 pandemic on maternal mental health and
pregnancy outcomes.
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