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INTRODUCTION

Hypothermia is a condition that can occur in
surgery. Hypothermia

patients undergoing

Abstract

Background: Hypothermia, defined as a decrease in core body
temperature below normal levels, is a common perioperative
complication in patients undergoing surgical procedures,
including cesarean section (CS). Subarachnoid Block (SAB)
anesthesia has been identified as a contributing factor due to its
thermoregulatory effects.

Objective: This study aimed to evaluate the impact of SAB
regional anesthesia on the occurrence of perioperative
hypothermia in patients undergoing cesarean section.
Methods: A pre-experimental study with a pretest-posttest
design was conducted involving 60 cesarean section patients
receiving SAB anesthesia at Al Fuadi General Hospital, Binjai.
Body temperature measurements were taken before and after
SAB administration. Data were analyzed using paired sample t-
tests.

Results: Prior to the administration of SAB anesthesia, the
majority of patients (91.7%) exhibited normal body
temperature, with a mean pretest temperature of 36.8°C
(¥0.3172). Following SAB administration, all patients (100%)
developed hypothermia, with a mean posttest body
temperature of 34.9°C (*0.4873), reflecting an average
temperature decrease of 1.9°C. Statistical analysis indicated a
significant effect of SAB anesthesia on the incidence of
perioperative hypothermia (p = 0.000, p < 0.05).

Conclusion: The administration of SAB regional anesthesia
significantly increases the risk of perioperative hypothermia in
cesarean section patients. Preventive strategies in clinical
practice should include continuous monitoring of patient body
temperature before, during, and after SAB administration to
enable early detection and intervention, thereby reducing
hypothermia-related complications.

Keywords: Subarachnoid, anesthesia, hypothermia, secarean
section, perioperative

happens in perioperative patients, where the
core body temperature drops below 36°C. It can
be caused by thermoregulatory disturbances
induced by anesthesia, fluids used during
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surgery, and exposure to cold in the operating
room environment (1). The complication of
hypothermia include heart arrhytmias, delayed
surgical wound healing and increased infection
risk (2). Hypothermia during cesarean section
with SAB anesthesia is primarily caused by a
combination of factors. One of the most
significant contributors is the vasodilation
induced by the spinal block, which results in the
redistribution of blood from the central to the
peripheral circulation. Additionally, exposure of
the abdominal cavity, the administration of cold
intravenous fluids, and the often lower operating
room temperatures exacerbate heat loss.

Hypothermia during surgery is partly caused by
the effects of SAB anesthesia (Subarachnoid
Blok) and the sedation technique using general
anesthesia. This is suspected to occur because
anesthetic agents may disrupt the
thermoregulatory center, leading to a decrease
in core temperature in the form of hypothermia
(3). The relevance of hypothermia during
cesarean sections is critical, as it can lead to
several adverse outcomes for both the mother
and neonate. Maternal complications may
include shivering, discomfort, increased oxygen
consumption, and a higher risk of wound
infection and coagulopathy. Furthermore,
hypothermia can negatively affect the neonate,
increasing the risk of hypoglycemia, poor
thermoregulation, and respiratory distress (2).

Spinal anesthesia can lower the shivering
threshold to hypothermia during the first hour
after the procedure, with a temperature
decrease of about 1-3°C. This is related to the
redistribution of body heat from the core to the
periphery, where spinal anesthesia causes
vasodilation (4). In a cesarean section, in
addition to the influence of anesthetic drugs,
hypothermia is also caused by the temperature
of the operating room, infusion fluids, abdominal
surgery, and rinsing ofthe abdominal cavity
with cold fluids (5).

Existing studies report that the incidence of
perioperative hypothermia can be as high as
78.6%, with hypothermia occurring within two
hours in 56.6% of patients and nearly 100%
after two hours if preventive measures are not
taken (6). In elective cesarean sections, nearly
one-third of women experience perioperative
hypothermia, with 40% reporting thermal
discomfort and 33% experiencing shivering
postoperatively (7). Other studies have indicated
that approximately 80% of patients undergoing
anesthesia  experience some degree of
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hypothermia, increasing the risk of bleeding,
myocardial ischemia, delayed anesthetic
recovery, impaired wound healing, and infection

(8).

While the association between general
anesthesia and perioperative hypothermia is
well-documented, there is a notable gap in the
literature specifically examining hypothermia
related to Subarachnoid Block anesthesia in
cesarean sections, particularly within the
Indonesian healthcare context. Most studies
have focused on general surgical populations or
compared different anesthesia types, without
isolating the direct effects of SAB on
perioperative  temperature regulation in
obstetric surgery. Additionally, there is limited
local data on the incidence, severity, and clinical
consequences of hypothermia in cesarean
section patients receiving spinal anesthesia.
Therefore, the novelty of this study lies in its
focused investigation of the impact of SAB
anesthesia on perioperative hypothermia
specifically among cesarean section patients in
Indonesia. By addressing this gap, the study
aims to provide context-specific evidence on the
prevalence, severity, and clinical relevance of
hypothermia induced by SAB anesthesia,
thereby supporting improved perioperative care
and the development of targeted preventive
strategies.

This study aims to evaluate the effect of
Subarachnoid Block (SAB) anesthesia on
perioperative hypothermia in cesarean section
patients, focusing on the incidence, severity, and
potential clinical implications of temperature
reductions during and after surgery.

METHODS

Study Design

This study utilized a pre-experimental pretest-
posttest design to evaluate the effect of
Subarachnoid Block (SAB) anesthesia on
perioperative hypothermia among cesarean
section patients.

Sample

The study population comprised all patients
undergoing cesarean section (CS) surgery with
regional anesthesia (SAB) at Al Fuadi General
Hospital, Binjai, during the data collection
period. The hospital's monthly records indicated
an average of 150 cesarean section procedures
performed with SAB anesthesia. A systematic
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random sampling method was employed to
select participants from the eligible population.
Every second patient scheduled for elective
cesarean section during the data collection
period was approached for participation. A total
of 60 respondents were recruited based on
inclusion and exclusion criteria. Inclusion
criteria were emale patients undergoing elective
cesarean section with regional anesthesia (SAB),
aged between 18 and 45 years, willing to
provide informed consent, and  body
temperature within normal limits (36-37.5°C)
before surgery. Exclusion criteria were patients
with pre-existing febrile conditions or systemic
infections, patients requiring conversion to
general anesthesia during surgery, and patients
with diagnosed hypothyroidism or other
metabolic disorders affecting thermoregulation.

Sample size calculation was conducted based on
an expected medium effect size (d = 0.5), a
significance level (a) of 0.05, and a statistical
power of 0.80 using G*Power 3.1 software. The
calculation indicated a minimum required
sample of 54 participants. To account for
potential dropouts or incomplete data, the
sample size was increased to 60 participants.

Instrumentation

Temperature Measurement Instrument was
measure using Digital Clinical Thermometer
(Standardized hospital-grade model). Core body
temperature was recorded preoperatively and at
15-minute intervals intraoperatively until the
end of surgery. The unit was Degrees Celsius

(°Q). Normothermia: > 36.0°C, Mild,
Hypothermia: 35.0°C-35.9°C, Moderate
Hypothermia: 32.0°C-34.9°C, Severe

Hypothermia: < 32.0°C. Digital thermometers
used had an accuracy margin of £0.1°C and were
calibrated regularly according to hospital
standards.

General Characteristics Questionnaire covering
patient age, parity, gestational age, BMI, ambient
operating room temperature, and fluid infusion
volume. Demographic variables were
categorized and described using frequencies and
percentages.

Spinal Anesthesia and Hypothermia in Cesarean

Procedure

Following ethical approval, eligible patients
scheduled for cesarean section with SAB
anesthesia were approached, and informed
consent was obtained. Baseline body
temperature was recorded preoperatively using
a digital thermometer. Patients then received
SAB anesthesia as per hospital protocol.
Intraoperative body temperature measurements
were recorded every 15 minutes during surgery.
Observations included documentation of
intraoperative fluids administered, ambient
operating room temperature, and duration of
surgery. Data collection occurred from March
16, 2023, to April 16, 2023, in the operating
room of Al Fuadi General Hospital, Binjai. The
independent variable was the administration of
SAB anesthesia, and the dependent variable was
the occurrence and severity of hypothermia.

Data Analysis

Data analysis was conducted using IBM SPSS
Statistics version 26.0. Descriptive statistics
(means, standard deviations, frequencies,
percentages) were used to present demographic
characteristics and baseline clinical parameters.
The Kolmogorov-Smirnov test was conducted to
assess the distribution of temperature data, and
normality was confirmed (p > 0.05). Paired
sample t-tests were used to assess pre- and post-
anesthesia temperature differences within
participants. A p-value of <0.05 was considered
statistically significant.

Ethical Considerations

The study protocol was reviewed and approved
by the Health Research Ethics Committee of
STIKes Kepanjen, Malang Regency, under ethical
clearance certificate number No.
316/S.Ket/KEPK/STIKesKP]/I11/2023. Written
informed consent was obtained from all
participants prior to their involvement in the
study. Participants were assured of the
confidentiality and anonymity of their data and
informed of their right to withdraw at any point
without affecting their medical care. The study
adhered to the ethical principles outlined in the
Declaration of Helsinki.
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RESULTS
Table 1. General Data of Respondents (n=60)
Data f %
Age
<20 years 6 10,0
20-35 years 32 53,3
> 35 years old 22 36,7
Education
Basic 11 18,3
Secondary 37 61,7
Higher 12 20,0
IMT
Normal 3 5,0
Obesity 57 95,0
Operation time
<1 hour 28 46,7
1-2 hours 30 50,0
2-3 hours 2 3,3

Based on table 1, it is known that most respondents are aged 20-35 years as many as 32 people (53.3%), a
small number of respondents aged <20 years as many as 6 people (10%). Most respondents have
secondary education (high school / vocational high school), as many as 37 people (61.7%), a small
number of respondents have primary education (elementary/junior high school), and as many as 11
people (18.3%). Most respondents with BMI category obesity, as many as 57 people (95.0%), and a small
number of respondents with normal BMI, as many as 3 people (5.0%). Most of the length of cesarean
section operation is 1-2 hours for as many as 30 people (50.0%), and a small number of operation
duration is 2-3 hours for as many as 2 people (3.3%).

Table 2. Frequency Distribution Data of Respondents' Body Temperature (Pre-post test)

Body Temperature f % Mean+SD Min- Max
Pre-test
Hypothermia (<36.5°C) 5 8,3 36.8+0.3172 36.6-37.4
Normal (36.5°-37.5°C) 55 91,7
Post-test
Hypothermia(<36.5°C) 60 100,0 34.9+0.4873 34.1-36.1
Normal (36.5°-37.5°C) 0 0,0

In table above, it is known that the body temperature of patients with cesarean section before
administration of regional anesthesia SAB (pre-test) is in the normal category of 55 people (91.7%), a
small number of respondents experienced hypothermia (body temperature <36.5°C) of 5 people (8.3%).
At the same time, the body temperature of patients with cesarean section after administration of regional
anesthesia SAB (post-test) is entirely in the hypothermia category of 60 people (100.0%).It shows the
body temperature before administration of SAB regional anesthesia (pre-test) in 60 respondents with an
average (mean) and standard deviation of 36.8 + 0.3172, minimum body temperature of 36.6 ° C, and
maximum body temperature of 37.4 ° C. The body temperature after administration of SAB regional
anesthesia was measured in 60 respondents with an average (mean) and standard deviation of 34.9 *
0.4873, minimum body temperature of 34.1 ° C, and maximum body temperature of 36.1 ° C.

The significant temperature reduction highlights the thermoregulatory impact of SAB anesthesia,
warranting proactive monitoring during caesarean sections. Furthermore, a normality test was carried
out using the Kolmogorov-Smirnov test on the body temperature data of patients with the cesarean
section before and after the administration of SAB regional anesthesia. A normal distribution was
obtained because the p-value was> 0.05 (pre-test p = 0.181 and post-test p = 0.138). So, you can use the
paired t-test.
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Table 3. Results of the Paired Sample T-Test on the Relationship between SAB Regional Anesthesia

Spinal Anesthesia and Hypothermia in Cesarean

Administration and the Incidence of Hypothermia in Caesarean Section Patients

Body

Mean dan SD p-value t-test t-table
Temperature
Pre-test 36,8+0,3172
Post-test 34,9+0,4873 0,000 34,219 1,671

DISCUSSION

The result for sthudy showing that there is a
effect of administration of SAB regional
anesthesia and the incidence of hypothermia in
post-cesarean section patients at Al Fuadi Binjai
General Hospital with a p-value = 0.000 <0.05
and a calculated t value = 34.219> t table =
1.671. Hypothermia is when a person's body
temperature drops below the normal limit
below 36.5 ° C (95 ° F). This occurs when the
body loses heat faster than it can produce it,
often in response to a cold environment (6).
Hypothermia in surgery is caused by the effects
of SAB (Subarachnoid Block) anesthesia and
anesthesia with general anesthesia techniques.
This is thought to be because anesthetic drugs
can interfere with the thermoregulatory center,
so there is a decrease in core temperature in the
form of hypothermia (3). Spinal anesthesia can
lower the shivering threshold to hypothermia in
the first hour after spinal anesthesia with a
decrease in temperature of about 1-3 ° C, this is
related to the retribution of body heat from the
core compartment to the periphery where the
spinal causes vasodilation (4).

There are many undesirable effects of
hypothermia, hypothermia can interfere with
myocardial contraction, cause arrhythmias, and
can cause coagulopathy in injured patients.
Hypothermia can increase the risk of
pneumonia. Hypothermia can also increase
mortality or morbidity, possibly due to the effect
of hypothermia on hemostatic function.
Randomized  trials have shown that
hypothermia also causes increased bleeding
during surgery (7).

Regional anesthesia Sub Arachnoid Block (SAB)
is one of the anesthesia methods used in
cesarean section procedures. This procedure
involves injecting local anesthetic into the
subarachnoid space around the spinal cord to
stop sensation in the lower body, allowing
surgery to be performed without pain (8).
However, SAB has a potential impact on the
patient's body temperature. This is related to

changes in blood circulation and disruption of
the body's mechanisms that regulate
temperature. SAB often causes vasodilation,
where peripheral blood vessels widen, allowing
body heat to be lost faster than it can be
produced (9).

In this study, the administration of SAB regional
anesthesia in patients with cesarean section was
shown to cause a decrease in body temperature
(hypothermia) (10). A decrease in body
temperature after administration of Sub
Arachnoid Block (SAB) regional anesthesia in
patients undergoing cesarean section is a
possible complication (11,12). There are three
causes of hypothermia with spinal anesthesia.
First, spinal anesthesia causes a redistribution
of internal heat from the core to the peripheral
compartment. Second, with the loss of
thermoregulatory vasoconstriction below the
level of the spinal block, there is increased heat
loss from the body surface. Finally, there is a
change in thermoregulation in spinal anesthesia,
characterized by a decrease in vasoconstriction
and a shivering threshold of 0.5 °C (13).

Redistribution of body heat is the main initial
cause of hypothermia in patients with neuraxial
anesthesia. Neuraxial anesthesia also inhibits
central thermoregulatory control and inhibits
peripheral sympathetic and motor nerves,
thereby preventing thermoregulatory
vasoconstriction and shivering. Core
temperature decreases by 0.8 + 0.3°C in the first
hour of neuraxial anesthesia. Redistribution
during neuraxial anesthesia accounts for 89% of
the initial decrease and is usually limited to the
limbs (12,14,15). After the initial decrease,
sufficient core hypothermia will trigger
vasoconstriction and  shivering in the
unoccluded area. However, shivering in the
upper body is relatively ineffective and
insufficient to prevent further hypothermia
(13). According to the researchers, the results of
this study prove that cesarean section patients
at Al Fuadi Binjai General Hospital experienced
a decrease in body temperature (hypothermia)
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after the administration of SAB regional
anesthesia. This decrease in body temperature
can make patients more susceptible to
hypothermia during and after surgery. The
average decrease in body temperature during
the pretest of 36.8°C decreased to 34.9°C during
the posttest, or there was a decrease in body
temperature of 1.9°C in respondents.

Prevention of hypothermia in patients
undergoing surgery or receiving regional
anesthesia (SAB) must be considered (16,17).
Measures like warming can help reduce the risk.
Warming for fifteen minutes after epidural
catheter placement and before starting general
anesthesia  reduces the incidence of
postoperative hypothermia. Warmed IV fluids
are also known to keep the core temperature of
surgical patients about half a degree warmer
than participants given room-temperature IV
fluids (18). In addition, mechanisms to prevent
hypothermia can include monitoring the
patient's body temperature before, during, and
after surgery, increasing the environmental
temperature, and providing warm blankets.
Removing wet clothes, blankets, and socks from
the patient (10,19). Protecting the patient from
wind and further heat loss. Move to a warm and
dry room as soon as possible, and if necessary,
the patient should use extra clothing (6,20).

Implications

The results underscore the critical role of
proactive  temperature  monitoring  and
management  during cesarean  sections
conducted under spinal anesthesia. Integrating
standardized warming protocols into surgical
and anesthesia procedures could significantly
reduce the incidence of hypothermia-related
complications. Nursing and anesthesia teams
should incorporate active warming strategies
and routine thermal assessments to enhance
patient safety, improve surgical recovery, and
protect neonatal health. Future clinical
guidelines should emphasize perioperative
thermal care as an essential component of
obstetric anesthesia management.

Limitations

This study has several limitations. First, the use
of a pre-experimental design without a control
group limits the ability to establish causality
definitively. Second, the relatively small sample
size (n = 60) may affect the generalizability of
the findings. Third, core temperature was
measured  non-invasively  using  digital
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thermometers, which, although practical, may
not be as precise as esophageal or bladder
thermometry. Additionally, external factors such
as variations in room temperature and
individual patient physiology were not fully
controlled. Future research should utilize
randomized controlled designs, larger sample
sizes, and multiple sites to strengthen the
evidence base regarding SAB-induced
hypothermia.

CONCLUSION

This study confirms that the administration of
Subarachnoid Block (SAB) regional anesthesia
can significantly contribute to the occurrence of
perioperative hypothermia among patients
undergoing cesarean section. The findings
emphasize the importance of vigilant
monitoring of body temperature before, during,
and after SAB administration. Early detection of
temperature changes is essential to enable
timely preventive interventions, such as
warming  techniques, fluid management
strategies, and maintaining optimal operating
room temperatures. Furthermore, this research
provides valuable insights into the relationship
between SAB anesthesia and perioperative
hypothermia during cesarean deliveries. By
identifying key contributing factors and
highlighting the clinical importance of
temperature management, the study supports
improvements in maternal and neonatal care

practices. Enhancing perioperative thermal
regulation has the potential to improve
maternal comfort, reduce postoperative

complications, and optimize neonatal outcomes.
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