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ABSTRACT
Objective: During the pandemic, everyone including healthcare professionals were 
under stress. Regional blocks in the cesarean section were considered safer during 
this period. We aimed to evaluate the effect of this stress on the patient’s choice of 
anesthesia.
Material and Methods: Pregnant women were surveyed preoperatively during the 
coronavirus disease 2019 (COVID-19) pandemic. The survey investigated the demo-
graphic data, pregnancy information, previous delivery type, anesthesia experiences, 
known panic attack/anxiety diagnosis, and anesthesia preferences before and after 
COVID-19 and factors affecting this decision.
Results: A total of 108 patients, including elective (n=63) and urgent (n=45), were 
included in this study. The anesthesia techniques applied to the patients were spinal 
anesthesia (n=98), epidural anesthesia (n=1), and general anesthesia (n=9). When 
enquired on the change in their preferences due to COVID-19, only 16.6% (n=18) 
stated that the patients were affected. In addition, 94.4% of the patients (n=17) un-
derwent regional anesthesia and 5.5% (n=1) underwent general anesthesia owing to 
anticoagulant use. Furthermore, 58.3% of the patients (n=63) were subjected to their 
preferred anesthesia technique, whereas 36.1% (n=39) underwent regional anesthe-
sia based on the physicians’ recommendations for maternal/fetal health during the 
COVID-19 pandemic.
Conclusion: We investigated the effect of the anxiety associated with COVID-19 on 
the anesthesia preferences of pregnant women and found that only a small percent-
age of patients had a change in their preferences due to COVID-19.
Keywords: Anesthesia preferences, cesarean section, coronavirus disease 2019 
pandemic.
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INTRODUCTION
In recent years, the cesarean section rates have increased worldwide 
and in Türkiye. Although the World Health Organization (WHO) aims 
to keep the cesarean section rates under 15%, according to the Tür-
kiye Statistical Institute, this rate was 52% in Türkiye in 2015.[1,2] The 
importance of obstetric anesthesia increases as the rate of cesarean 
section increases. Regional anesthesia is considered safer than gen-
eral anesthesia based on maternal and fetal mortality and morbidity. 
The selection of the anesthesia technique is generally based on the 
clinical and laboratory results of the patients, experience of the anes-
thetist, and patient preference.[3] Studies investigating patient prefer-
ences for general or regional anesthesia report that their preferences 
are affected by their sociocultural background, physician’s guidance, 
having first childbirth, previous negative experiences, and psycholog-
ical problems (panic attack, anxiety, etc.).[4]

The coronavirus disease 2019 (COVID-19) pandemic was first de-
tected in China in December 2019; the first case in Türkiye emerged 
in March of 2020. The disease can cause mild infections, such as 
the common self-limiting cold, to more serious infections, such as 
acute severe respiratory syndrome (SARS). In addition, there is a 
high risk of human-to-human transmission.[5] Changes in the immune 
responses during pregnancy render pregnant women susceptible to 
infection. In addition, physiological and anatomical changes diminish 
maternal tolerance to hypoxia. Hence, pregnant women and new-
borns are considered potential risk groups in the COVID-19 pandem-
ic given the incomplete maturation of the newborn and the probability 
of infection transmission from mother to baby.[5,6]

We think that due to the rapid spread of infection, high mortality 
and morbidity rates in infected patients and the measures taken to 
prevent the disease will increase birth anxiety in pregnant women. In 
this study, our hypothesis is to evaluate the effect of COVID 19 on 
the anesthesia preference of pregnant women with a pre-operative 
questionnaire due to high anxiety.

MATERIAL AND METHODS
After obtaining approval from Eskisehir Osmangazi University Fac-
ulty of Medicine Ethics Committee (Decision No.: 2020-03), patients 
undergoing emergency or elective cesarean section between May 
20, 2020, and August 20, 2020, in our clinic during the COVID-19 
pandemic were included in the study. Those in emergency state I 
(Based on the emergency classification, category I: Patients who re-
quire cesarean delivery within 30 min at the latest for maternal and in-
fant health), with communication problems and mental incompetence 
to answer questions, and unwilling to participate in the study were 
excluded from the study. The survey investigated the demographic 
data (age and educational background), pregnancy information (ges-
tational week, gravidity, and parity), previous delivery type (normal 
birth and/or cesarean section), anesthesia experiences (general and/
or regional), known panic attack/anxiety diagnosis, and anesthesia 
preferences before and after COVID-19 and factors affecting this de-
cision. After the patients were informed about the study by the same 
anesthesiologist, their verbal and written consent was obtained. The 
answers to the questions asked by the anesthesiologist were record-
ed. The participants were informed that they were not under any ob-

ligation to answer all the questions and could skip any questions and 
end the survey at any time. Patients took the survey, comprising 13 
questions preoperatively in the waiting room since the measures tak-
en for the pandemic (protective equipment preparations for operating 
room and health-care professionals, etc.) and would further increase 
the patients’ stress levels. In addition, the patients were informed that 
they would be administered the anesthesia technique of their choice 
except in case of systemic disease, emergency, or anticoagulant use.

After taking the patients to the operating room, vascular access 
was established using an 18-gauge granule with routine monitoring 
(electrocardiogram, non-invasive blood pressure, and peripheral ox-
ygen saturation). Patients were administered standard regional or 
general anesthesia.

Sample Size and Statistical Analysis

Since the study was carried out during the COVID-19 pandemic, 
the sample size calculation planned to be included in the study was 
based on an “effect size” assumption. Since pregnant women were 
the specific group in the study, the power level was planned at 80%. 
The effect size was determined at the “medium” level. A total of 
108 patients were included in the study, with a type I error level 
of 0.05. The power analysis was performed using the G *Power 
3.1.9.7 package program.

Data are presented as mean±standard deviation. Frequency ta-
bles are defined as n and percentages. Pearson’s exact Chi-square 
test was used for the cross analysis of categorical data. Data analy-
sis was performed using IBM SPSS 21.0 package program. Statisti-
cal significance was set at p<0.05.

RESULTS
A total of 108 patients, including elective (n=63) and urgent sur-
gery (n=45), were included in the present study. The demographic 
and pregnancy information of the patients are presented in Table 1. 
The intragroup comparison of the general and regional anesthesia 
groups revealed no statistically significant differences in terms of age 
(p=0.313), gestational week (p=0.899), gravida (p=0.643), and par-
ity (p=0.856) (Table 2). Anesthesia techniques were spinal (n=98), 
epidural (n=1), and general anesthesia (n=9); additionally, 91.6% of 
the patients were administered regional anesthesia and 8.3% were 
administered general anesthesia.

Information about educational background is shown in Table 
1 and the education level was not affect the choice of anesthesia 
(p=0.133). Moreover, it was the first childbirth in 52% of the patients. 
One question in the survey interrogated the previously administered 
anesthesia technique (Table 1). In addition, 92.4% of the patients 
without anesthesia (n=66), 85.7% of those with previous general an-
esthesia (n=21), 100% of those with previous regional anesthesia 
(n=12), and 88.8% of those who underwent regional+general anes-
thesia (n=9) preferred regional anesthesia (p=0.531).

The anesthesia techniques applied did not differ significantly based 
on the previous delivery type (p=0.347), emergency or elective cesare-
an section (p=0.112), and presence of panic attacks/anxiety (p=1.000).

We observed that 26.8% of the patients preferred general an-
esthesia and 51.8% preferred regional anesthesia, whereas 21.2% 
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were indecisive regarding their pre-COVID-19 anesthesia prefer-
ences. Regional anesthesia was administered to 82.7% of the pa-
tients who preferred general anesthesia (n=24), 96.42% of those 
preferring regional anesthesia (n=54), and 91.3% of the indecisive 
patients (n=21). Only 16.6% (n=18) agreed to being influenced when 
asked whether their preference had changed due to COVID-19. A 
total of 94.4% of the patients (n=17) the use of regional anesthesia, 
and 5.5% (n=1) received general anesthesia due to anticoagulant 
use. In addition, 5.5% of those whose preferences were affected by 
COVID-19 had never attended school, whereas 50% of the patients 
were elementary school graduates, 33.3% were high school gradu-
ates, and 11.1% were university graduates.

Anesthesiologists (n=15), obstetricians (n=1), or both (n=2) were 
involved in the decision change.

One patient who participated in the study had contact with a his-
tory of contact and one patient had upper respiratory tract symptoms. 
However, both patients tested negative on polymerase chain reaction 
(PCR). Other patients (n=106) showed no symptoms or a history of 
COVID-19.

In 58.3% of the patients (n=63), the anesthesia technique of their 
preference was administered, whereas 36.1% (n=39) were admin-
istered regional anesthesia as recommended by the physician for 
maternal and fetal health during the COVID-19 pandemic.

DISCUSSION
COVID-19 infection has a rapid spread of infection, high mortality 
and morbidity rates in patients with COVID-19 infection. Pre-surgery 

Parameters	 All (n=108) Parameters	 All (n=108) 

1. Age	 31.13±5.13
2. Education status
	 Did not go to school	 2.8% (n=3)
	 Primary education	 33.3% (n=36)
	 High school	 26.9% (n=29)
	 Unıversıty	 37% (n=40)
3. Pregnancy week	 37±2.48
4. Gravida/Parity	 2.04±1.28/0.85±1.12
5. What was your previous delivery method?
	 Normal delivery	 8.3% (n=9)
	 Cesarean section	 36.1% (n=39)
	 Normal delivery+cesarean	 2.8% (n=3)
	 No delivery history	 52.8% (n=57)
6. If you gave delivery by cesarean before, 
which one was our anesthesia experiment??
	 I have no experience	 61.1% (n=66)
	 General anesthesia	 19.4% (n=21)
	 Regional anesthesia	 11.1% (n=12)
	 Regional + general anesthesia	 8.3% (n=9)
7. What was your anesthesia preference 
in your current pregnancy period? 
(before the COVID-19 pandemic)
	 General anesthesia	 26.9% (n=29)
	 Regional anesthesia	 51.9% (n=56)
	 I was hesitant	 21.3% (n=23)
8. Do you have a disease that you previously 
diagnosed such as panic attack/anxiety?
	 Yes	 5.6% (n=6)
	 No	 94.4% (n=102)
9. Has your anesthesia preference changed 
due to the COVID- 19 pandemic?
	 Yes	 16.7% (n=18)
	 No	 83.3% (n=90)

10. Have you been tested or treated for fever, 
cough, and respiratory distress due to 
COVID-19 in the last month?
	 No	 98.1% (n=106)
	 I was followed closely just because  
	 t was my contact history	 0.9% (n=1)
	 Yes I got it, I got better	 0.9 % (n=1)
	 My outpatient treatment continues	 0% (n=0)
	 I am in the treatment process 
	 (COVID service/intensive care)	 0% (n=0)
11. If your anesthesia preference changed 
due to the COVID-19 outbreak, why?
	 Anesthesiologist	 14.8% (n=16)
	 Obstetrician	 2.7% (n=3)
	 Social media (TV, internet, etc.)	 0% (n=0)
	 Friend, family, environment	 0% (n=0)
	 Infection anxiety (mother/baby)	 0% (n=0)
12. Cesarean emergency or elective?
	 Urgent	 41.7% (n=45)
	 Elective	 58.3% (n=63)
13. What anesthesia technique 
was applied to the patient?
	 Patient’s preferred	 58.3% (n=63)
	 The anesthesiologist’s recommendation 
	 due to the current systemic disease	 7.5% (n=8)
	 General anesthesia due to 
	 anticoagulant therapy	 0.92 % (n=1)
	 Obstetrician’s advice for mother/baby health	 36.1% (n=39)
	 It is an emergency case and regional 
	 anesthesia is used due to the risk 
	 of aspiration due to unsuitable fasting	 5.6% (n=6)
	 General anesthesia due to failure 
	 of regional anesthesia	 1.85 % (n=2)

Table 1: Demographic data and pregnancy information
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anxiety and stress are considered more intense in pregnant women 
scheduled for cesarean section. In our study, we investigated whether 
these factors could have an effect on the anesthesia preferences of 
pregnant women and found that only a small percentage of patients 
had a change in their preferences due to the COVID-19 pandemic.

Neuraxial blocks are preferred in cesarean section for early 
bonding between the mother and baby in addition to early onset of 
breastfeeding, better post-operative pain management, and fewer 
post-operative respiratory complications. Moreover, compared to the 
overall population, general anesthesia has been applied more in ce-
sarean section due to weight gain, growth in breast size, and risk of 
difficult intubation caused by edema of the upper respiratory tract 
mucosa.[7] Failed intubation, failed ventilation, and aspiration risk are 
the leading causes of obstetric morbidity. Therefore, an increased 
risk of airway management results in a tendency for neuraxial tech-
nique preference in cesarean section.

Studies have also shown that neuraxial blocks are superior to 
general anesthesia in terms of Apgar scores and umbilical venous 
pH.[8] However, general anesthesia is preferred in some patients due 
to fear of paralysis and pain, existing anxiety disorder, or previous 
negative experiences. The reason for this preference is multifactorial 
and is influenced by age, gravida, previous delivery type, anesthesia 
experience, education, monthly income, and employment status.

A study conducted by Arslan et al.[9] in 2012 reported that general 
anesthesia was administered to 64.2% of patients and regional an-
esthesia to 35.8%. In addition, regional anesthesia was increasingly 
preferred in patients with an increase in their income and education 
levels. The guidance of the anesthesiologist and the obstetrician was 
the most important factor influencing patients for regional anesthesia. 
In our study, 91.6% of the patients were administered regional anes-
thesia. Moreover, regional anesthesia was administered to 66.6% of 
those who never attended school, 88.8% of the primary school grad-
uates, 100% of the high school graduates, and 90% of the university 
graduates. Similar to the aforementioned study, regional anesthesia 

was preferred more in patients with increased levels of education. 
Furthermore, although the proportion of pregnant women with >12 
years of educational background in the aforementioned study was 
14.6%, the number of patients with a university degree accounted 
for 37% (n=40) in our study. Regional anesthesia was administered 
to 36% of the patients based on the physician’s recommendation for 
maternal and fetal health and in 52% as per the patients’ preferenc-
es. In addition, 16.6% of the patients altered their preferences due to 
COVID-19 and these changes were caused by the anesthesiologist 
and obstetrician. Hence, 94.4% of these patients (n=17) received re-
gional anesthesia, and 5.5% (n=1) received general anesthesia due 
to anticoagulant use. There was no concordance between education 
and anesthesia preference who patients with changed preference 
due to COVID-19 in our study. In terms of mother-infant bonding, the 
rate of regional anesthesia demand increased considerably if recom-
mended by the physician.

In our study, the rate of regional anesthesia was 91.6%. Those 
unwilling to participate in the study and those in emergency state I, 
who could not wait for regional anesthesia, were excluded consider-
ing the time needed for the survey. This may be one of the reasons 
for the increasing rate of regional anesthesia observed in this study. 
It was observed that 92% of pregnant women without a history of 
anesthesia preferred regional anesthesia. In addition, 5.5% of the 
patients (n=6) had a history of panic attack and only one of them was 
administered regional anesthesia based on her preference, whereas 
the others were administered regional anesthesia according to the 
physician’s recommendation. Advanced maternal age and a better 
educational background could be associated with the recent increase 
in maternal and fetal health. However, we believe that the trend to-
ward regional anesthesia will further increase on providing informa-
tion about the anesthesia method, increasing experience in regional 
anesthesia, and a sense of trust in the patient-physician relationship.

Only mandatory, urgent, and life-saving (cancer surgery) sur-
geries are recommended to maintain staff and resource capacity 
during the COVID-19 pandemic. Moreover, given the widespread 
occurrence of COVID-19 in society, all cases should be treated as 
COVID-19 positive by healthcare professionals. Airway interven-
tions during general anesthesia lead to aerosol production and pose 
a risk of COVID-19 transmission during intubation and extubation.
[10] Health care workers who are involved in tracheal intubation are 
known to have an increased risk of infection by 6.6% compared to 
those who are not.[11] One should be prepared for labor and its as-
sociated unpredictable environment. PCR tests, which can be used 
for COVID-19 diagnosis, may yield negative results if the viral load is 
low or if the sample collection is insufficient.[12] Hence, regional anes-
thesia should be preferred over general anesthesia to reduce the risk 
of infection. Regional anesthesia is considered safer in terms of fetal 
and maternal mortality and morbidity in cesarean section even be-
fore the pandemic; however, it has become even more crucial during 
the COVID-19 pandemic. In the absence of vaccines and therapeutic 
treatments for COVID-19, we should aim to protect pregnant women 
and health care workers.

COVID-19 could present with fever, cough, sore throat, dys-
pnea, muscle pain, and diarrhea at admission.[5] In these patients, 
the residual functional capacity decreases, and sensitivity to hy-
poxia increases with pregnancy-related physiological changes. 

Parameter	 General	 Regional	 *p 
		  (n=9)	 (n=99)

Age (year)	 31.8±7.09	 31.06±4.96	 0.313
Gestational week	 36.7±3.38	 37.02±2.40	 0.899
Gravida	 2.22±1.30	 2.03±1.28	 0.643
Parity	 0.77±1.09	 0.85±1.13	 0.856
Educational background			   0.133
	 No school education	 n=1 (0.9%)	 n=2 (1.8%)
	 Primary school education	 n=4 (3.7%)	 n=32 (29.6%)
	 High school education	 n=0 (0%)	 n=29 (26.8%)
	 University education	 n=4 (3.7%)	 n=36 (33.3%)

*: P<0.05, statistically significant values.

Table 2: Comparison of demographic data between the groups 
of regional and general anesthesia
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Elevated atelectasis due to intubation and mechanical ventilation 
increases the need for post-operative intensive care and the possi-
bility of complications.[13] One of our patients had symptoms of sore 
throat and cough, and was considered COVID-19 positive since 
the patient had a Grade 2 emergency and their PCR test results 
could not be obtained. One of our patients underwent isolation be-
cause of a history of contact with a patient with COVID-19. In our 
clinic, the necessary precautions were taken for protection against 
COVID-19 and every patient was considered as a probable case of 
COVID-19. However, those patients with higher risks were operat-
ed in COVID-19 assigned operating rooms with increased safety 
precautions (operating room preparation, personnel entry and exit 
procedures’ proper implementation, and health care workers’ safety 
optimization). The mother and baby were discharged with complete 
health in both the aforementioned cases.

In their study, Chen et al.[7] reported that general and combined 
spinal-epidural (CSE) could be used safely in pregnant women diag-
nosed with COVID-19, but recommend the use of neuraxial blocks 
as the first choice to avoid intubation. It was found that 86% of the 
patients undergoing CSE developed short-term hypotension that 
did not lead to organ damage. Recent studies have shown that the 
SARS-coronavirus 2 acts on the angiotensin-converting enzyme II, 
thereby, rendering the circulatory system highly sensitive in cases of 
infection. Moreover, as concluded by a meta-analysis by Lippi et al.,[14] 
the platelet count decreases as the severity of COVID-19 increases.
[14,15] Compared to the non-pregnant population, obstetric patients have 
a lower risk of hypercoagulopathy and epidural hematoma due to high 
compliance of the epidural space; thus, a lower platelet count could 
be safe for neuraxial blocks. According to the latest guidelines pub-
lished by the American College of Obstetricians and Gynecologists, a 
platelet count of over 80,000 is required for the neuraxial technique.[16] 
During the COVID-19 pandemic, neuraxial block techniques require 
proficiency due to coagulation. Therefore, since spinal anesthesia is 
faster, easier, and successful, we preferred its use for patients whose 
recent blood test results were favorable. The rates of hypotension in 
the spinal anesthesia were similar to that of prior experiences (be-
fore COVID-19). However, in case of changes in the mental state of 
patients diagnosed with the disease, patients positive for COVID-19 
were excluded from the study. In one of our patients, epidural anesthe-
sia was conducted due to obstructive cardiomyopathy to control the 
hemodynamic response more closely than spinal anesthesia. Since 
the neuraxial block failed in two of the patients, general anesthesia 
was administered to continue the procedure.

The limitations of study, this was a single-center study that ex-
cluded pregnant women who were positive for COVID-19. The pur-
pose of this study was to evaluate the effects of infection anxiety on 
childbirth anxiety and anesthesia preferences among pregnant wom-
en. This process requires a multidisciplinary approach that includes 
obstetrics, anesthesia, and neonatal and infectious diseases. The 
patients included the study were only operated in the hour of work, 
not on duty period and the patients were in category I so regional an-
esthesia was chosen and the number patients who had operated with 
regional anesthesia were higher than general anesthesia. In addition, 
instead of a scale for anxiety level, a questionnaire was administered 
to the patients in which only their preferences and their relationship 
with COVID-19 were questioned.

CONCLUSION
There are no definite recommendations for anesthesia methods during 
the COVID-19 period, and its selection should be planned to ensure 
maternal and fetal health based on experience and proficiency. We 
investigated the effect of the anxiety associated with COVID-19 on 
the anesthesia preferences of pregnant women and found that only a 
small percentage of patients had a change in their preferences due to 
COVID-19. Our goal is to minimize hospital stay and contact between 
health-care professionals and potential cases to enhance safety.
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