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ABSTRACT

Perioperative procedures have the potential to reduce body temperature. Many factors influenced this
incident. The study aimed to analyze the factors associated with a decrease in body temperature, analyze the
relationship between several factors and a decrease in body temperature, and analyze the factors most associated
with a decrease in body temperature in the redistribution phase, linear phase, and plateau phase in spinal
anesthesia patients in IBS Jombang Regional Hospital. The research used a Cross-Sectional approach with 70
respondents using the Accidental Sampling technique. The independent variables in the study were age, gender,
BMI, type of surgery, duration of surgery, irrigation fluid, ASA score, and comorbidities. The dependent variable
includes body temperature in the redistribution, linear, and plateau phases of patients after spinal anesthesia.
Data was taken through observations of respondents before surgery and ERM data. Data collection was carried
out from February — April 2023. Analysis of the relationship between variables used bivariate Chi-Square analysis
with an o value set at <0.05. Analysis of the most related variables uses Multivariate Multiple Linear Regression
analysis. The majority of patients experience mild hypothermia in the redistribution phase, linear phase, and
plateau phase with a temperature of 34°C — <36°C. Factors associated with a decrease in body temperature were
age (p = 0.005), type of surgery (p = 0.015), duration of surgery (p = 0.000), ASA score (p = 0.000), and type of
irrigation fluid (p = 0.031). The factors gender (p = 0.333), BMI (p = 0.081), and comorbidities (p = 0.494) did
not have a significant relationship with decreasing body temperature. The most dominant factors related were the
duration of surgery in the redistribution phase (24.2%), linear phase (32.7%), and plateau phase (27.7%). The
factors of age, type of surgery, duration of surgery, ASA score, and type of irrigation fluid were related to a
decrease in body temperature. In contrast, gender, BMI, and comorbid factors were not related to a decrease in
body temperature, and the most dominant factor was the duration of surgery.
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INTRODUCTION condition during surgery . One type of
anesthesia is spinal anesthesia. Anesthesia can

Surgical procedures are a phenomenon cause side effects in patients, one of which is

that is often found in healthcare settings. The
surgical procedure is carried out by making an
incision in the area to be operated on. As time
goes by, there are developments in the world of
health, namely anesthesia. Anesthesia is aimed
at minimizing pain and optimizing the patient's

hypothermia 2. Perioperative hypothermia is a
clinical challenge for health workers in
providing care to post-anesthesia patients. This
is because hypothermia often occurs in hospital
patients and occurs accidentally 3.

From data from anesthesiologists,
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obtained over the last two decades, the
incidence of perioperative hypothermia has
increased?. In a 2021 study in Korea, it was
stated that the prevalence of perioperative
hypothermia reached 8-90%. The study also
stated that 40.6% (268 people) of the 660
respondents in the study experienced
hypothermia. ~ Mild  hypothermia  was
experienced by 264 of 268 respondents, and 4
of 268 respondents experienced moderate
hypothermia “. In Indonesia, the incidence of
perioperative hypothermia is not yet known
with  certainty regarding the incidence.
However, several studies state that the
incidence of perioperative hypothermia ranges
from 50% - 90% in all patients undergoing
surgical procedures 5 The results of a
preliminary study by researchers at IBS RSUD
Jombang revealed that the average number of
patients experiencing hypothermia per month
reached 79 patients. So it can be concluded that
there are still many cases of hypothermia in
patients undergoing surgical procedures. The
incidence of hypothermia can be caused by
many factors such as age, gender, BMI, type of
surgery, duration of surgery, type of irrigation
fluid, ASA  (American  Society  of
Anesthesiologists) score, and comorbidities®.
The data above shows the importance
of early prevention before hypothermia occurs
S0 as not to cause wider complications such as
poor drug metabolism, delayed recovery after
anesthesia, longer wound recovery, and
decreased body metabolism 7. This study aimed
to determine what factors are associated with a
decrease in body temperature in the
redistribution phase, linear phase, and plateau
phase of spinal anesthesia patients in the
Jombang Regional Hospital operating room.

METHOD

This research is a type of quantitative
research with a cross-sectional approach where
the observation procedure is carried out at one
specific time only 8. The population in this study
were patients who underwent surgical
procedures with spinal anesthesia at IBS
Regional Hospital Jombang from February to

April 2023 with an average of 73 patients per
month. The research sample was 70 people who
were calculated based on the Krejcie and
Morgan formula with a sampling technique
using non-probability sampling, precisely using
the Accidental Sampling method °. Samples that
are suitable for research are those that meet the
inclusion criteria, such as patients who are
willing to take part in the study from start to
finish, patients who underwent surgery with
spinal anesthesia, and patients who experienced
hypothermia in the redistribution phase, linear
phase, and plateau phase. The criteria for
respondents who could not carry out research
were respondents who quit or withdrew so they
could not continue the research. The
independent variables in this study were age,
gender, BMI, type of surgery, duration of
surgery, irrigation fluid, ASA score, and
comorbidities. Meanwhile, the dependent
variable in this study is body temperature in the
redistribution phase, linear phase, and plateau
phase of patients after spinal anesthesia. The
instrument needed in this research is an
observation sheet to document observation data.
Data collection in this study used the method of
direct observation of patients when the patient
was being weighed before being taken to the
operating room. Other data collection is carried
out through documentation studies via
Electronic Medical Records. Data on age,
gender, BMI, duration of surgery, irrigation
fluid, ASA score, and comorbidities were
measured once. Specifically, the patient's body
temperature was measured three times, namely
during the redistribution phase, linear phase,
and plateau phase. The data collected is then
recorded on a research observation sheet.

The analysis in this study used
univariate, bivariate, and multivariate analysis.
The test for univariate analysis uses frequency
distribution data in the form of percentages °.
Tests for bivariate analysis on eight factors
associated with the three phases of decreasing
body temperature used the Chi-Square test with
an a value set at <0.05. Multivariate test to find
out which one is the most influential and the
percentage using the Multiple Linear
Regression test.
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RESULTS

Table 1. Frequency Distribution Table of Respondent Characteristics based on Age, Gender, BMI,
Type of Operation, Duration of Operation, ASA Status, Type of Irrigation Fluid, and
Comorbidities at IBS RSUD Jombang in February — April 2023

Factor Frequency (f) Percentage (%)
Age

Extreme 49 70 %
Non-Extrem 21 30 %
Gender

Man 42 60 %
Women 28 40 %
BMI

Malnutrition 29 41,4 %
Good Nutrition 33 471 %
More Nutrition 8 11,4 %
Operation Type

Major 47 67,1 %
Minor 23 32,9 %
Operation Duration

Long 20 28,6 %
Currently 41 58,6 %
Fast 9 12,9 %
ASA Score

ASA 1 33 471%
ASA 2 31 44,3 %
ASA 3 6 8,6 %
Type of Irrigation Fluid

Ringer Acetate 12 171%
Ringer Lactate 58 82,9 %
Comorbid

There are comorbid 30 429 %
There are no comorbid 40 57,1 %
Total 70 100%

Based on Table 1 above, the results
show that the majority of respondents were of
extreme age, namely 49 people (70%) with the
majority being male, 42 people (60%). Body
Mass Index: Nearly half of the respondents, 33
people (47.1%) had good nutritional status. The
type of surgery that was most frequently
performed was major surgery, 47 people
(67.1%), and the most frequent duration was 1

- 2 hours or medium duration with the number
of respondents being 41 people (58.6%). Nearly
half of the respondents' physical status had an
ASA score of 1, 33 people (47.1%). The type of
irrigation fluid that is often given is Ringer's
lactate fluid with a total of 58 respondents
(82.9%), and patients who will undergo surgery
do not have comorbid diseases with the number
of respondents reaching 40 people (57.1%).
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Table 2. Frequency Distribution of Specific Body Temperature Data in the Redistribution Phase,
Linear Phase, and Post-Spinal Anesthesia Plateau Phase at IBS RSUD Jombang February — April

2023

Phase Frequency (f) Percentage (%)
Redistribution Phase

Mild Hypothermia 62 88,6 %
Moderate Hypothermia 8 11,4 %
Linear Phase

Mild Hypothermia 53 75,7 %
Moderate Hypothermia 17 24,3 %
Plateu Phase

Mild Hypothermia 56 80 %
Moderate Hypothermia 14 20 %
Total 70 100%

Based on Table 2 above, it is known
that in the first phase, namely the redistribution
phase, the majority of respondents experienced
a decrease in body temperature until they
experienced mild hypothermia with a
temperature of 34°C — <36°C, namely 62 people

(88.6%). In the linear phase, more respondents
experienced a decrease in body temperature,
namely 53 people (75.7%). During the plateau
phase, almost all respondents experienced mild
hypothermia with 56 people (80%).

Table 3. Tabulated Results of Chi-Square Test of Factors with Decrease in Body Temperature in
the Redistribution Phase Post Spinal Anesthesia at IBS Jombang Regional Hospital February —

April 2023
Variable Hypothermia Event Total
Mild Moderate p-value
(f) (%) (U] (%) (f) (%)
Age
Ekntrem 41 58,6% 8 11,4% 49 70% 0,095
Non Extrem 21 30% 0 0 21 30%
Gender
Man 38 54,3% 4 5,7% 42 60% 0,705
Women 24 34,3% 4 5,7% 28 40%
BMI
Malnutrition 24 34,3% 5 7,1% 29 41,4% 0.384
Good Nutrition 31 44,3% 2 2,9% 33 47,2% '
More Nutrition 7 10% 1 1,4% 8 11,4%
Operation Type
Major 39 55,7% 8 11,4% 47 67,1% 0,046
Minor 23 32,8% 0 0 23 32,8%
Operation
E:nrgt'o” 12 17,1% 8 11,4% 20 28,6% 0.000
Currently 41 58,6% 0 0 41 58,6% '
9 12,9% 0 0 9 12,9%
Fast
ASA Score
ASA 1 30 42,9% 3 4,3% 33 47,1% 0.008
ASA 2 29 41,4% 2 2,9% 31 44,3% '
ASA 3 3 4,3% 3 4,3% 6 8,6%
Type of Irrigation
Fluid 0335
Ringer Acetate 12 17,1% 0 0 12 17,1% '
Ringer Lactate 50 71,4% 8 11,4% 58 82,9%
Comorbid
There are komorbic 26 37,1% 4 5,7% 30 42,9%
0,717
There are no
komorbid 36 51,4% 4 5,7% 40 57,1%
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Based on Table 3, it was found that in
the redistribution phase, the p-value was > 0.05
including the factors age, gender, BMI, type of
fluid, and comorbidities meaning that Ha was
rejected and HO was accepted. Other factors
such as type of operation, duration of operation,
and ASA score have a p-value <0.05, so HO is

rejected and Ha is accepted. It can be concluded
that there is a significant relationship between
the factors of type of operation, duration of
operation, and ASA score with a decrease in
body temperature in the redistribution phase of
spinal anesthesia patients in the IBS Room at
Jombang Regional Hospital.

Table 4. Tabulated Results of Chi-Square Test between Factors and Decrease in Body
Temperature in the Linear Phase Post Spinal Anesthesia at IBS RSUD Jombang Month February

— April 2023
Variable Hypothermia Event Total
Mild Moderate p-value

) (%) () (%) ) (%)
Age
Ekntrem 32 45,7% 17 24,3% 49 70% 0,005
Non Extrem 21 30% 0 0 21 30%
Gender
Man 34 48,6% 8 11,4% 42 60% 0,333
Women 19 27,1% 9 12,9% 28 40%
BMI
Malnutrition 18 25,7% 11 15,7% 29 41,4% 0.081
Good Nutrition 28 40% 5 7,1% 33 47,1% '
More Nutrition 7 10% 1 1,4% 8 11,4%
Operation Type
Major 31 44,3% 16 22,9% 47 67,1% 0,015
Minor 22 31,4% 1 1,4% 23 32,9%
Operation
E(‘)Jr:gt'on 5 7.1% 15 21,4% 20 28,5% 0.000
Currently 39 55,7% 2 2,9% 41 58,6% '

9 12,9% 0 0 9 12,9%
Fast
ASA Score
ASA 1 28 40% 5 7,1% 33 47,1% 0.000
ASA 2 25 35,7% 6 8,6% 31 44,3% '
ASA 3 0 0 6 8,6% 6 8,6%
Type of Irrigation
Fluid 0.031
Ringer Acetate 12 17,1% 0 0 12 17,1% '
Ringer Lactate 41 58,6% 17 24,3% 58 82,9%
Comorbid
There are komorbic
There are no 21 30% 9 12,9% 30 42,9% 0,494
komorbid

32 45,7% 8 11,4% 40 57,1%

Based on table 4, it was found that in
the redistribution phase, the p-value was > 0.05
including gender, BMI and comorbid factors,
meaning that Ha was rejected and HO was
accepted. Other factors such as age, type of
operation, duration of operation, type of
irrigation fluid and ASA score have a p-value
<0.05 so that HO is rejected and Ha is accepted.

It can be concluded that the factors that are
significantly related to a decrease in body
temperature in the linear phase of spinal
anesthesia patients in the IBS Room at Jombang
Regional Hospital are age, type of surgery,
duration of surgery, type of irrigation fluid, and
ASA score.
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Table 2. Frequency Distribution of Specific Body Temperature Data in the Redistribution Phase,
Linear Phase, and Post-Spinal Anesthesia Plateau Phase at IBS RSUD Jombang February — April

2023
Variable Hypothermia Event Total
Mild Moderate p-value
) (%) () (%) ) (%)
Age
Extrem 35 50% 14 20% 49 70% 0,007
Non Extrem 21 30% 0 0 21 30%
Gender
Man 35 50% 7 10% 42 50% 0,583
Women 21 30% 7 10% 28 40%
BMI
Malnutrition 21 30% 8 11,4% 29 41,4% 0.405
Good Nutrition 28 40% 5 7,1% 33 47,1% '
More Nutrition 7 10% 1 1,4% 8 11,4%
Operation Type
Major 33 47,1% 14 20% 47 67,1% 0,003
Minor 23 32,9% 0 0 23 32,9%
Operation
E:nrgt'on 7 10% 13 18,6% 20 28,6% 0.000
Currently 40 57,1% 1 1,4% 41 58,5% '
9 12,9% 0 0 9 12,9%
Fast
ASA Score
ASA 1 28 40% 5 7,1% 33 47,1% 0.000
ASA 2 28 40% 3 4,3% 31 44,3% '
ASA 3 0 0 6 8,6% 6 8,6%
Type of Irrigation
Fluid 0107
Ringer Acetate 12 17,1% 0 0 12 17,1% '
Ringer Lactate 44 62,9% 14 20% 58 82,9%
Comorbid
There are komorbic 23 32,9% 7 10% 30 42,9%
0,763
There are no
komorbid 33 47 1% 7 10% 40 57,1%

Based on Table 5, it was found that in
the redistribution phase, the p-value was > 0.05,
including the factors gender, BMI, type of fluid,
and comorbidities with the meaning that Ha was
rejected and HO was accepted. Other factors
such as age, type of operation, duration of
operation, and ASA score have a p-value <0.05

so that HO is rejected and Ha is accepted. It can
be concluded that the factors that are
significantly related to a decrease in body
temperature in the plateau phase of spinal
anesthesia patients in the IBS Room at Jombang
Regional Hospital are age, type of operation,
duration of operation, and ASA score.

Table 6. Table of Multiple Linear Regression Test Results on Factors Associated with Reducing
Body Temperature in the Redistribution Phase of Spinal Anesthesia Patients at IBS RSUD

Jombang in February — April 2023

Model Summary

Model R R Square Adjusted R Std. Error of the Estimate
Square
1 5318 .282 .188 .28877
ANOVA?

Model Sum of Squares df Mean Square F Sig.

1 Regression 1.999 8 250 2.996 .007°
Residual 5.087 61 .083
Total 7.086 69
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Coefficients

Model Unstandardize Standardized t Sig. Zero
d Coefficients Coefficients Order
B Std. Error Beta

1 (Constant) 1.244 0.405 3.067  0.003
(X1) Age -0.046 0.087 -0.066 -0.530  0.598 -0.235
(X2) Gender 0.071 0.080 0.110 0.892 0.376 0.073
(X3) BMI -0.049 0.056 -0.102 -0.882  0.381 -0.108
(X4) Operation 0.104 0.089 0.155 1.160 0.251 0.251
Type
(X5) Operation 0.254 0.075 0.499 3.389 0.001 0.485
Duration
(X6) Type of 0.026 0.100 0.031 0.260 0.796 0.163
Irrigation Fluid
(X7) ASA Score 0.069 0.076 0.139 0.912 0.365 0.217
(X8) Comorbid 0.053 0.099 0.083 0.539 0.592 0.052

a. Dependent Variable: Redistribution Phase Patient Temperature

From Table 6 it is known that the Sign
value shows 0.007 (< 0.05) and the calculated
F value is 2.996 (> F table, namely 2.092),
meaning that the eight factors are
simultaneously related to a decrease in body
temperature. The R-Square value is 0.282,
which means the relationship between eight
factors simultaneously is 28.2%. Coefficients
It is known that the lowest p-value (0.001) and

the highest beta coefficient value (0.254) are
for the operation duration factor. So it can be
concluded that the duration of surgery is the
most dominant factor related to reducing body
temperature in the redistribution phase with a
percentage of the relationship of 24.2% of
spinal anesthesia patients at IBS Jombang
Regional Hospital.

Table 7. Table of Multiple Linear Regression Test Results on Factors Associated with Decrease in
Body Temperature in the Linear Phase of Spinal Anesthesia Patients at IBS RSUD Jombang in

February — April 2023

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 J79° .607 .556 .28790
ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 7.815 8 977 11.786 .000°
Residual 5.056 61 .083
Total 12.871 69
Coefficients
Model Unstan(_ja_rdized Std. Standz_ar_dized t Sig Zero
Coefficients Error Coefficients ) Order
B Beta
1 (Constant) 1.195 0.404 2.957 0.004
(X1) Age -0.147 0.087 -0.157 -1.691 0.096 -0.371
(X2) Gender 0.228 0.080 0.261 2.859 0.006 0.150
(X3) BMI -0.169 0.055 -0.261 -3.045 0.003 -0.246
(T);‘;LOpera“o” 0.025 0.089 0.028 0.285 0777  0.325
(X5) Operation 0.342 0.075 0.497 4568 0000  0.658
Duration
(X6) Type of 0.075 0.100 0.066 0752 0455  0.258
Irrigation Fluid
(X7) ASA Score 0.231 0.076 0.345 3.052 0.003 0.394
(X8) Comorbid 0.185 0.099 0.213 1.874 0.066 0.115

a. Dependent Variable: Linear Phase Patient Temperature
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From Table 7 it is known that the Sign
value shows 0.000 (< 0.05) and the calculated F
value is 11.786 (> F table) meaning that these
eight factors are simultaneously related to a
decrease in body temperature. The R-Square
value is 0.607, which means the relationship
between eight factors simultaneously or
together is 60.7%. Coefficients are known to
have the lowest p-value (0.000) and the highest

beta coefficient value (0.342), namely the
operation duration factor. So it can be
concluded that the duration of surgery is the
most dominant factor related to decreasing body
temperature in the linear phase with a
percentage of the relationship of 32.7% of
spinal anesthesia patients at IBS Jombang
District Hospital.

Table 8. Table of Multiple Linear Regression Test Results on Factors Associated with Decreasing
Body Temperature in the Plateau Phase of Spinal Anesthesia Patients at IBS RSUD Jombang in

February — April 2023

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .6992 489 422 .30640
ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 5.473 8 .684 7.288 .000°
Residual 5.727 61 .094
Total 11.200 69
Coefficients?
Model Unstandardized Std. Standardized t Sig. Zero
Coefficients Error Coefficients Order
B Beta
1 (Constant) 1.176 0.430 2.733 0.008
(X1) Age 0.109 0.092 -0.125 1.184 0.241 0.327
(X2) Gender 0.137 0.085 0.168 -1.615 0.111 0.102
(X3) BMI -0.090 0.059 -0.150 -1.535 0.130 -0.151
(X4) Operation 0.034 0.095 -0.041 0.362 0.719 0.350
Type
(X5) Operation 0.288 0.080 0.449 3.612 0.001 0.618
Duration
(X6) Type of 0.031 0.106 0.030 0.296 0.769 0.227
Irrigation Fluid
(X7) ASA 0.220 0.081 0.352 2.731 0.008 0.358
Score
(X8) Comorbid 0.185 0.105 0.229 1.767 0.082 0.072
a. Dependent Variable: Plateu Phase Patient Temperature
From Table 8 it is known that the Sign DISCUSSION
value shows 0.000 (< 0.05) and the calculated F ) ) )
value is 7.288 (> f table) meaning that these Relationship between Age and Decrease in
eight factors are simultaneously related to a Temperature

decrease in body temperature. The R-Square
value is 0.489, which means the relationship
between eight factors simultaneously is 48.9%.
Coefficients It is known that the lowest p-value
(0.001) and the highest beta coefficient value
(0.288) are the duration of operation factor
which is the most dominant factor associated
with a decrease in body temperature in the
plateau phase with a relationship percentage of
27.7%.

The results of the study show that there
is a relationship between age and a decrease in
body temperature. The results of this study are
in line with Widiyono's research in 2020
regarding the existence of a significant
relationship between age and the incidence of
hypothermia. This research is also by the theory
put forward by * regarding extreme age, namely
in toddlers, children, and elderly patients who
are the age group at risk of experiencing
hypothermia in the perioperative period. This is
because almost all people in extreme age
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categories, one of which is old age, will
experience a decline in body condition, whether
sick or healthy . The body's strength in
carrying out metabolic processes will decrease.
Physical conditions such as reduced
subcutaneous fat, weakened muscle strength,
and thinner skin surface are factors that trigger
a decrease in the body's effectiveness in
regulating and maintaining the body's
thermoregulation.

Relationship between Gender and Decrease
in Temperature

Gender  and decreased body
temperature in spinal anesthesia patients at IBS
Jombang Hospital did not have a significant
relationship. The results of this study contradict
research conducted by Putri Prastiti Mubarokah
in 2017 which stated that more women
experienced hypothermia than men *2,

Heat absorption from the environment
is processed through muscle, skin, fat, and
nerve tissue. So if the function of the tissue that
is useful for producing body heat is damaged,
then body heat production will not be optimal
13, This damage can occur in both men and
women. Another factor that can influence this
is the metabolic process. The body's
metabolism in women after ovulation can
experience an increase marked by an increase
in the hormone progesterone, which triggers an
increase in basal body temperature.

Relationship between BMI and
Temperature Drop

BMI and decreased body temperature
in spinal anesthesia patients at IBS Jombang
Regional Hospital did not have a significant
relationship. The results of this study contradict
the theory put forward ! regarding a low BMI
value that will lose heat more easily because it
is influenced by thin fat and vice versa. The
results of this study also contradict Syulce
Luselya Tubalawony's 2023 research regarding
the effect of spinal anesthesia on the incidence
of post-operative BMI, which shows that BMI
is related to the incidence of hypothermia 4.

Patients with a high BMI or body
condition with more body weight who have
more fat reserves can process fat into body heat
energy so they can control cold temperatures.
However, in the body, other components can
maintain body heat when it is cold, one of
which is muscle. Someone with large muscle
mass does more physical activity. Muscle mass

is not only owned by someone with a high BMI
value. A person with a sufficient BMI can also
have high muscle mass. These muscles will
produce body heat energy to control cold
temperatures. Likewise, when someone with
large muscle mass experiences hypothermia,
their body mechanisms will indirectly direct the
muscles to contract like a shivering reflex so
that they can produce heat energy to reduce
hypothermia 5.

Relationship between Type of Operation and
Temperature Drop

The results of this study are by the
theory that opening a body cavity such as the
stomach during a surgical procedure has an
effect on reducing the patient's body
temperature ° and is in line with Dewi Fitriani's
2020 research regarding the type of surgery or
type of surgery associated with the incidence of
hypothermia. Patients with major surgery will
experience more hypothermia than minor
surgery 1%, A large enough incision on the
surface of the body will cause the skin to lose
its role as a temperature controller . Major
surgery with a large incision wound means the
risk of bleeding will be greater and trigger
hypovolemic shock 8. This results in the
blood's ability to absorb and distribute heat
throughout the body and the homeostasis
process is disrupted. The room temperature in
the operating room is quite low, so wide open
body surfaces will be exposed to the cold
temperature of the room. So body temperature
will decrease *°. Washing the surgical area with
unwarmed fluids will increase skin surface
contact and cold temperatures which further
accelerate the occurrence of hypothermia .

Relationship between Operation Duration
and Temperature Drop

The duration of surgery and the
decrease in body temperature in spinal
anesthesia patients at IBS Jombang Regional
Hospital have a significant relationship. The
results of this study are in line with Syulce
Luselya Tubalawony's research in 2023 which
stated that the duration of surgery is related to
the incidence of hypothermia 4. Likewise, Heru
Nurmansah's research in 2021 also showed that
there was a significant relationship between
hypothermia and a long duration of surgery 2.
The duration of the operation is calculated from
the time the patient is transferred to the
operating table and anesthetized until the
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patient has finished the operation and will be
moved to the recovery room 2. Hypothermia is
caused by the patient being in the operating
room with a low temperature. The longer the
patient is inside, the more likely changes in
body temperature will occur *°,

Relationship between ASA Status and
Decrease in Body Temperature

ASA status and decreased body
temperature in spinal anesthesia patients at IBS
Regional Hospital Jombang have a significant
relationship. The results of this study are in line
with Suleyman Sari's research in 2020
regarding the ASA score which significantly
increases the risk of hypothermia, so it is
necessary to monitor temperature during
surgery 2,

Unfavorable body conditions will be in
the ASA status range 2 and 3. A decline in body
condition due to illness or surgical procedures
will be followed by a decrease in metabolic rate
which makes it easier to reduce body
temperature.

Relationship between type of irrigation fluid
and decrease in body temperature

Irrigation fluid and decreasing body
temperature during spinal anesthesia at IBS at
Jombang District Hospital have a significant
relationship. Based on the results of Bram's
research (2016), Ringer's acetate solution is
more effective in preventing hypothermia and
shivering in patients undergoing surgery with
spinal anesthesia. The metabolic process of
ringer acetate occurs in muscles. Muscles are a
source of body heat energy which burns more
energy than other body organs. Collaboration
between metabolic processes and the muscle
system, which both play a major role in
controlling cold temperatures from outside and
processing heat energy within the body, can
strengthen the work of Ringer acetate fluid in
preventing a decrease in body temperature.

Comorbid Relationship with Decrease in
Temperature

Comorbidities and the incidence of
decreased body temperature in  the
redistribution, linear, and plateau phases of
spinal anesthesia patients at IBS RSUD
Jombang did not have a significant relationship.
The results of this study contradict the theory
put forward by 2 regarding comorbidities being
one of the trigger factors for hypothermia.

The decrease in body temperature that
occurs is stronger from internal factors than
external factors such as the temperature in the
room because almost 80% of people who enter
the operating room will experience a decrease
in body temperature. Likewise, if other internal
factors are added, such as the area of the
incision, length of operation, and temperature
of the fluid given. This further accelerates the
decline in body temperature without
distinguishing the characteristics of each
person.

Factors Most Associated with Decreased
Body Temperature

Based on the results of the analysis, the
operation duration factor has a significant
influence on reducing body temperature in the
redistribution, linear, and plateau phases. Long
surgery will affect the preparation for
anesthesia and the drugs injected. Of course, the
accumulation of drugs with anesthetic agents
also increases in the body, which triggers
hypothermia. Apart from that, the longer the
operation time, the longer the patient stays in
the operating room so the time the body is
exposed to the low-temperature environment in
the operating room will further trigger a
decrease in body temperature.

CONCLUSIONS

It can be concluded that there is a
relationship between age, type of surgery,
duration of surgery, type of irrigation fluid, and
the incidence of a decrease in body temperature
with the most dominant factor related to this
being the duration of surgery. There was no
relationship between the factors of gender,
BMI, and ASA score with a decrease in body
temperature in the redistribution phase, linear
phase, and plateau phase in the IBS Room at
Jombang Regional Hospital. Suggestions for
future researchers are to examine factors related
to other post-anesthesia complications such as
PONV (Post Operative Nausea VVomiting).
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