Asian Journal of Health and Science
p-ISSN: 2980-4302

ASIAN JOURNAL ./ e-ISSN: 2980-4310
HEALTHY AN SCIENCE Vol. 4 No. 3 March, 2025

The Effectiveness of Hotpack Application on the Degree of Shivering in
Post-Spinal Anesthesia Patients at Cilacap General Hospital

Riska Novianti', Marta Tania Gabriel Ching Cing®’,
Wahyu Riyaningrum?®, Tati Hardiyani*
Universitas Muhammadiyah Purwokerto, Indonesia
Emails: riska.nv28@gmail.com', martadenniach@gmail.com?

Abstract

Shivering is a complication that often occurs in patients after spinal anesthesia which can affect
recovery. This research aims to analyze the effectiveness of using hot compresses in reducing the
degree of shivering in patients after spinal anesthesia at Cilacap Regional General Hospital. This
research used a quantitative approach with 16 perioperative patients who experienced shivering
after spinal anesthesia. Data collection was conducted in the Central Surgical Installation of the
hospital, and Wilcoxon signed rank test was used for data analysis. The results showed a
significant reduction in shivering, with the mean shivering rate decreasing from 3.06 to 0.31 after
hot pack application (p-value = 0.000). These findings suggest that hot pack therapy is an effective
non-pharmacological intervention for shivering after spinal anesthesia. This research has
implications for the development of better postoperative care practices and highlights the
potential of non-pharmacological methods in anesthesia recovery management. Further research
is recommended to explore comparisons with other interventions.

Keywords: shivering, spinal anesthesia, hotpack, non-pharmacological therapy,
postoperative care.

INTRODUCTION

According to (Rogobete and Sandesc, 2022), anesthesia consists of two main types:
general anesthesia and regional anesthesia (spinal anesthesia). Spinal anesthesia is a
technique used in surgical procedures, and more than 80% of operations are performed
using spinal anesthesia techniques rather than general anesthesia (Romansyah et al.,
2022). Spinal anesthesia is an alternative to general anesthesia for some surgical
procedures. The benefits of spinal anesthesia include shorter patient recovery and reduced
need for pain medication after surgery. Spinal anesthesia techniques are widely used
because the drug effect is faster and the failure rate is lower (Imani, 2020). Spinal
anesthesia is anesthesia performed by injecting anesthetic drugs into the subarachnoid.
Spinal anesthesia is often performed on the lower extremities because it works quickly,
sensory and motor blockade is deeper, the risk of anesthetic drug toxicity is minimal, and
fetal contact with drugs i1s minimal (Widiyono et al., 2020). Spinal anesthesia techniques
generally use a multimodal anesthetic approach to stabilize and comfort patients. This
technique begins with the administration of a mixture of bupivacaine (1.8-2.5 mL 0.5%)
with fentanyl (15-20 mcg) by injecting it into the lumbar function. Then, the patient lies
on his back on the operating table, and the height of the spinal block is checked (Fish,
2020).
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Until now in Indonesia there is no clear data on the incidence of shivering in patients
undergoing spinal anesthesia after surgery. More than 80% of surgical procedures in
Indonesia are performed under spinal anesthesia rather than general anesthesia. Based on
statistical data and research, it is known that 60-70% of morbidity associated with surgery
is caused by postoperative complications, one of which is shivering (Donsu et al., 2022).

According to (Def et al., 2022), post-anesthesia is a time with a high risk of anesthetic
complications occurring in at least 2.5%. One of the common complications after spinal
anesthesia is shivering, which is caused by the effects of spinal anesthetic drugs that cause
sympathetic block and sensory block to peripheral temperature resistors, thus inhibiting
temperature exchange (Esmat et al., 2021). Post-anesthesia is a high-risk complication
time (Suswita, 2019). In patients with spinal anesthesia, it can cause vasodilation and
hypothermia. To maintain body temperature, body heat transfer takes place from the core
to the periphery. In spinal anesthesia, blockage of the sympathetic nervous system occurs
at the level of the affected area so that vasodilation only occurs under occlusion of the
affected area. This causes shivering and makes the patient uncomfortable (Hidayah et al.,
2021). Shivering affects the condition of spontaneous, erratic, and unsynchronized skeletal
muscle contractions in an effort to increase Basal Metabolic Rate (BMR) (Low et al.,
2022). Patients who experience shivering will experience involuntary muscle movement
(Tilahun et al., 2021). Shivering can cause harmful effects, including increased oxygen
demand, increased body metabolism, increased CO2 production, greater risk of
hypoxemia, the onset of lactic acidosis, increased intracranial and intraocular, increased
postoperative pain, and catecholamine release. The main signs of shivering are tremors
and normal thermoregulatory responses (Nugraheni et al., 2024). Due to increased oxygen
demand and carbon dioxide production, the body responds with increased pulse rate,
blood pressure, and cardiac output. This condition is dangerous for patients with
cardiovascular and lung problems, such as arrhythmias, heart failure, myocardial
infarction, and hypertension, especially in elderly patients (Muchtar & Masda, 2021).

Shivering is the body's response to hypothermia and can also be triggered by pain
stimulation and certain anesthetic drugs. Overcoming thermoregulatory problems such as
shivering can be achieved by maintaining normal body temperature during surgery
(Nugraheni et al., 2024). In addition, shivering can stretch the surgical incision, which can
exacerbate postoperative pain. Shivering can also be associated with increased adrenergic
and sympathetic hyperactivity and organ dysfunction and can also cause patient
discomfort and increase the likelihood of postoperative complications such as infection
and bleeding (Lopez, 2018). Shivering has the potential to have adverse effects on patients,
including increased oxygen levels, acute postoperative pain, and inhibiting the observation
process in patients (Mukarromah et al., 2022). According to (Ummah, 2019), Shivering
events need to be prevented to reduce losses to patients and doctors. One way to prevent
and handle it is by organizing the operating room and recovery room to meet the needs.
The occurrence of post-spinal anesthesia shivering can be prevented and overcome with
pharmacology and non-pharmacology. Non-pharmacological approaches to prevent
hypothermia and shivering are commonly referred to as rewarming techniques.
Rewarming techniques can be carried out, among others, by the use of warm blankets,
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oxygen humidification, the installation of warm intravenous fluids, and the provision of
hotpack therapy (Hidayah et al., 2021).

In a research conducted at Dr. Sitanala Tanggerang Hospital, a research was
conducted to overcome shivering in the recovery room by giving warm blankets. Passive
therapy using a warm blanket with cotton material shows an insignificant increase in body
temperature that causes postoperative shivering with a higher degree of shivering (Fitriani
etal., 2021). Based on the description above, the researcher is interested in making updates
to overcome the incidence of shivering, namely by using a hot pack. The hot pack used in
this research is a disposable packaged hot pack with a temperature of 40° C. The hot pack
to be used is 9.5 cm x 5 cm in size. The contents in this hot pack are water, activated
carbon, inorganic salt, iron powder, and vermiculite. The benefits of using this hot pack
are that it keeps the body warm, increases vascular circulation, provides a warm sensation
quickly, and lasts up to 15 hours (Mukarromah et al., 2022). Hotpack therapy is one of the
heat therapies that will restore body temperature quickly. The sensation and effect of heat
delivered by the dermal nerves cause dilatation of the dermal capillaries to widen and
make more blood flow to the skin surface. Sufficient blood flow causes the temperature
near the skin surface to increase (Lopez, 2018). Hot packs can be used as a substitute for
the bulb that must be replaced when the temperature changes. Filling hot water in the buli-
buli can spill and wet the patient if it drips (Susantia 2016 in Sari et al., 2022).

Hot packs will be applied to the right and left palms for about 15 minutes
(Mukarromah et al., 2022). The heat from the hot pack can cause maximum vasodilation
within 15-20 minutes; applying a compress for more than 30-45 minutes will result in tissue
congestion, and the patient will be at risk of burns because the contributing blood vessels
are unable to dissipate heat adequately through the blood circulation (Foottit, 2021).
Physiologically, the body's response to heat can cause dilation of blood vessels, dilute the
blood, relax muscles, increase tissue metabolism, and increase capillary permeability. This
response from heat can be used to treat many conditions and diseases that exist in the
body. In addition, the body can respond effectively to low-temperature adjustments
(Ratnasari et al., 2021). Average skin temperature contributes 20% to shivering control.
So, the use of hot packs can improve shivering. Some areas of the body, such as the hands
and face, have a higher concentration of skin temperature sensors, so the installation of
hot packs in these areas has a greater effect in suppressing shivering (Jain et al., 2018).

Based on the results of a preliminary research conducted at Cilacap Regional
Hospital, it was found that from the monthly report in the central surgical installation
(IBS) since the last 6 months starting from May to October 2024, the number of patients
undergoing surgery with spinal anesthesia was 1,436 patients. To overcome shivering after
spinal anesthesia at regional general hospital Cilacap, in addition to pharmacological
therapy, non-pharmacological therapy is also given by giving warm blankets. However,
this action still encountered patients who experienced shivering.

Based on the above background, the purpose of this research is to determine and
analyze the effectiveness of hot pack administration on the degree of shivering in patients
after spinal anesthesia at Cilacap Hospital. This research is expected to help
anesthesiologists handle shivering patients at Cilacap Hospital. In addition, this research
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is expected to obtain the latest research results related to the effectiveness of giving rise to
the degree of shivering after spinal anesthesia.

METHOD

This research uses a quantitative approach with the population consisting of patients
who experienced perioperative shivering after receiving spinal anesthesia at regional
general hospital Cilacap. The sample includes patients who experienced shivering after
spinal anesthesia, and the sample size was determined using the Federer Formula. The
research employs a simple sampling method, focusing on one experimental group. The
intervention group consists of 16 perioperative patients with spinal anesthesia who
experienced shivering and were given a hot pack.

Data collection was carried out following the proper licensing process, with
permission obtained through a cover letter from the Faculty of Health Sciences,
Muhammadiyah Purwokerto University. A preliminary research was conducted after
receiving approval. Data collection took place in the Central Surgical Installation (IBS)
room at Cilacap Hospital, where patients who experienced shivering were observed, the
degree of shivering was evaluated, and hot packs were administered as an intervention.
The data analysis process involved coding, editing, data entry, and cleaning, with both
univariate and bivariate analysis techniques applied.

RESULT AND DISCUSSION

Univariate Analysis Results
Based on the results of research conducted at regional general hospital Cilacap on 16
respondents. The results of the research are shown in the table:

Table 1. Frequency Distribution of Respondents' Characteristics (n=16)

Characteristics F Percentage (%)

Gender

Male 3 18,8

Female 13 81,2
Age

Adults 19-44 years old 12 75,0

Pre-elderly 45-59 years 3 18,8

Elderly > 60 years 1 6,2
Operation Type

Orthopedics 5 31,2

Laparotomy 3 18,8

Sectio Caesarea (SC) 8 50,0
Length of Operation

Fast < 1 hour 1 6,3

Medium 1-2 hours 13 81,2

Long > 2 hours 2 12,5

Based on table 1, based on the characteristics of the respondents above, shows that
the largest frequency of respondents is female, 13 people (81.3%). Based on the
respondents, most of them are between 19-44 years old, and as many as 12 people (75%).
Meanwhile, most of the types of surgery that experience shivering are Sectio Caesarea
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(SC) and as many as 8 people (50.0%). Then, the characteristics based on the length of
surgery were mostly 1-2 hours, as many as 13 people (82.3%).

Table 2. Frequency Distribution of Shivering
Degree Respondents Before Hotpack

No Degree of Frequency Percentage
: (Before hot pack) (n) (%)
1. Degree 0 0 0
2. 1st degree 2 12,5
3. 2nd degree 1 6,2
4. 3rd degree 7 43,8
5. 4th degree 6 37,5
Total 16 100,0

Source: Results of Primary Data Processing SPSS

Based on table 2, describes the degree of shivering in patients after spinal anesthesia
before being given a hot pack, the majority in degrees 3-degree 4. Degree 3 has as many
as 7 people (43.8%), and degree 4 has as many as 6 people (37.5%).

Table 3. Frequency Distribution of Respondents' Degree
Shivering after being given a hot pack

No Degree of Shivering Frequency Percentage
) (After being given a hot pack) (n) (%)
1. Degree 0 13 81,3
2. 1st degree 1 6,2
3. 2nd degree 2 12,5
4. 3rd degree 0 0
5. 4th degree 0 0
Total 16 100,0

Source: Results of Primary Data Processing SPSS

Based on table 3 describes the degree of shivering in patients after spinal anesthesia
after being given a hot pack; the results showed that most of them did not shiver (Degree
0) as many as 13 people (81.3%).

Bivariate Analysis

Before the bivariate test is carried out, a normality test is first carried out using the
Shapiro-Wilk test because the number of samples is 16. the basis for decision-making is if
the significant value> 0.05, then the research can be said to be normally distributed; if the
significant value <0.05, then the data is not normally distributed.

Table 4. Shapiro-Wilk test results Effectiveness of Hotpack Administration
On the Degree of Shivering in Patients After Spinal Anesthesia

Statistics N Sig.
Degree of shivering before hot pack application 0,769 16 0,002
Degree of shivering after hot pack application 0,496 16 0,000

Based on the decision-making of the Shapiro-Will test, the normality value of the
data before giving hot pack 0.002 and after giving hot pack 0.000 <0.05, which means not
normally distributed, the bivariate analysis uses non-parametric or Wilcoxon test.
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Based on the results of data analysis using the SPSS application with the Wilcoxon
test, the effectiveness of hot pack administration on the degree of shivering can be seen in
the following table:

Table 5. Results of Wilcoxon Test Analysis of the Effectiveness of Hotpack Giving on
the Degree of Shivering in Patients After Spinal Anesthesia

Frequency (n) Mean P value
Degree of shivering before hot pack application 16 3,06 0.000
Degree of shivering after hot pack application 16 0,31 ’

P =0.000 <a=0.05
Wilcoxon Signed Rank Test

Based on Table 5, it can be seen that the average degree of shivering in patients before
being given a hot pack is 3.06, and after being given a hot pack, it decreases to 0.31. After
conducting statistical tests using the Wilcoxon test to determine the effectiveness of
hotpack administration on the degree of shivering, the results obtained asymp sig = 0.000
<a=0.05.

Characteristics of Respondents Who Experienced Shivering

In this research, many respondents who experienced shivering were female, with a
percentage of 81.3%. These results are obtained because the level of tolerance to
thermoregulation is lower than that of men. Women have greater body temperature
fluctuations than men; this occurs due to the influence of hormonal production, namely
the hormone progesterone. The distribution of fat in the bodies of men and women is
different, so it can affect the distribution of heat in the body. Therefore, women are prone
to shivering and cold injuries (Potter & Perry, 2008).

The age of most shivering after spinal anesthesia in this research was 19-44 years old,
with a percentage of 75.0%. These results were obtained because the thermoregulatory
response in adulthood is better than in pre-elderly and elderly, so post-spinal anesthesia
shivering is more common in the adult age group. This is because the thermoregulatory
response to heat and cold in the elderly begins to decline (De Witte & Sessler, 2002)

The type of surgery that experienced the most post-spinal anesthesia shivering in this
research was Sectio Caesarea (SC), with a percentage of 50.0%. The number of
respondents who experienced post-anesthesia shivering was Sectio Caesarea (SC) because
they underwent surgery by opening a large enough body tissue. This is in line with research
(Eberhart et al., 2015), which states that surgery that opens up large enough tissues so that
parts of the body are exposed to cold operating room temperatures is greater and causes
an increase in the incidence of shivering.

In this research, the duration of surgery was 1-2 hours, and the patient experienced
the most incidence of shivering, with a percentage of 81.3%. Researchers argue that the
long duration of surgery can increase the risk of shivering after spinal anesthesia. This is
because the skin exposure to cold temperatures lasts a long time. In addition, spinal
anesthesia inhibits the release of catecholamine hormones, which play a role in generating
heat through body metabolism. Research (Poveda et al., 2009) also explains the
relationship between the length of surgery and the incidence of shivering. It is known that
the longer the operation, the lower the body temperature so that it can trigger shivering.
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Effectiveness of Hot Packs on Reducing the Degree of Shivering

The results of the Wilcoxon Test statistical test obtained a significance value of p-
value = 0.000 with a significance level of a = 0.05, meaning that the p-value < «, thus it
can be concluded that HO is rejected H1 is accepted, which means that there is effectiveness
of giving hot packs to the degree of shivering in patients after spinal anesthesia at Cilacap
Hospital.

In accordance with the research that has been conducted by (Purnomo et al., 2024),
heat therapy using a hot pack is effective in reducing the degree of shivering and can
increase comfort in overall patient recovery. (Sari et al., 2022) suggested that giving a hot
pack can cause an increase in body temperature back to normal. This is due to the heat
effect of a hot pack, which reacts to skin receptors that function as hot and cold body
temperature regulation. In research, (Mukarromah et al., 2022) concluded that giving a
hot pack causes a reaction to skin receptors and channels the effect of hypothalamic
temperature through evaporation to reduce the degree of shivering. This is related to the
theory of (Guyton and Hall, 2016) that there are three main ways that increase body heat.
When the body is too cold, the temperature regulation system takes the opposite step to
maintain body temperature, including vasocontraction of the skin, piloerection, and
increased thermogenesis. The stimulus that triggers shivering comes from the
hypothalamus, specifically the dorsomedial area of the posterior hypothalamus, which is
located with the third ventricular wall. This area is known as the main motor center for
shivering. This process contributes to heat loss through evaporation and heat generation
due to muscle activity.

According to (Budiono, 2015), General and regional anesthesia techniques can
interfere with the body's thermoregulatory function. This disorder causes a decrease in
basal metabolism, a decrease in heat production, and an increase in heat loss, which can
result in hypothermia. Heat loss occurs through conduction, convection, and evaporation
mechanisms, which are influenced by the operating room environment, surgical
procedures, and anesthesia techniques. The body normally maintains temperature in cold
environments through sympathetic nerve-mediated vasoconstriction. However, in patients
undergoing anesthesia, sympathetic nerve blockade causes vasodilation, which accelerates
the decrease in body temperature. As a result, body heat undergoes redistribution, moving
from central to peripheral parts to maintain body temperature balance.

One of the measures to prevent shivering after spinal anesthesia is by giving hot packs
because hot packs have a vasodilating effect on blood vessels and increase circulation; the
increase in blood flow will increase the metabolic process of residual anesthetic drugs so
that it can restore sensory and motor impulses in the extremities (Anggraini et al., 2022).

In this research, the hot pack was given to both palms covered by gloves that had
been designed by the researcher. Giving a hotpack on both palms is in accordance with
the concept of the theory of the body's internal temperature defense process, which says
that the thermal information process occurs in three phases, namely: afferent input, central
regulation, and efferent response (Upadhya R et al., 2018). The mechanism of maintaining
internal temperature has 3 mechanisms, namely: afferent sensing, central control, and
efferent receptors. There are heat and cold receptors throughout the human body.
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Peripheral and central thermoreceptors sense increases and decreases in body temperature
and send this information to the hypothalamus. The body then responds with various
mechanisms to generate heat based on the body's needs (Nasyafa et al., 2024).

This non-pharmacological technique of hotpack administration involves the use of
heat energy through conduction and evaporation methods. The conduction method is
applied with warm gloves. This causes direct heat transfer from the object to the skin
through direct contact. When the skin comes into contact with a warm object, heat transfer
occurs, followed by the evaporation process, where heat energy turns into a gaseous form
(Irmachatshalihah & Alfiyanti, 2020).

Based on the results of research at Cilacap Hospital, it was found that the degree of
shivering before being given a hotpack obtained results with shivering degree 1 as many
as 2 respondents, shivering degree 2 as many as 1 respondents, shivering degree 3 as many
as 7 respondents and shivering degree 4 as many as 6 respondents. Based on research on
the degree of shivering after being given a hot pack, the results obtained with a degree of
shivering of 0 in as many as 13 respondents, a degree of shivering of 1 in as many as 1
respondents, and a degree of shivering of 2 in as many as 2 respondents.

The results of this research indicate that most experienced a decrease in the degree
of shivering after hot pack administration. Physiologically, the body's response to heat is
to cause the dilation of blood vessels, reduce muscle tension, increase tissue metabolism,
and increase capillary permeability (Sari et al., 2022). This response to heat is utilized in
therapy to treat various conditions in the body. In addition, the body also has the ability
to adapt well to low-temperature changes. According to research, heat therapy using a hot
pack can restore body temperature quickly; the sensation and effect of heat transmitted
through the skin and received by derma nerves result in dilated dermal capillaries, and the
body gets adequate flow and causes the temperature to around the skin surface to increase
(Sari et al., 2022).

The results of the Wilcoxon test stated that the p-value = 0.000 from 0.05 (0.000 <
0.05); with this, the researcher has high confidence that the intervention provided is
effective in reducing the degree of shivering. This shows that this intervention can be an
effective option in managing shivering conditions in post-spinal anesthesia patients.
Interventions that are effective in reducing the degree of shivering can improve overall
patient comfort and recovery.

CONCLUSION

The conclusion of this research indicates that most post-spinal anesthesia patients
experiencing shivering at Cilacap Regional Hospital are female (81.3%), aged 19-44 years
(75%), undergoing Sectio Caesarea surgery (50.0%), and have a surgery duration of 1-2
hours (82.3%). Before receiving the hot pack, the majority had a shivering degree of 3
(43.8%), which decreased significantly to degree 0 (81.3%) after the intervention. The
average degree of shivering decreased from 3.06 before the intervention to 0.31 after
hotpack administration. The Wilcoxon test showed a p-value of 0.000 < o = 0.05,
confirming the effectiveness of hot packs in reducing shivering. It is recommended that
Cilacap Regional General Hospital consider using hot packs as a non-pharmacological
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method for postoperative care, educate patients on the benefits and prevention of
shivering, and conduct further research comparing hot packs with other methods.
Muhammadiyah Purwokerto University is encouraged to integrate the findings into
teaching materials and enhance collaboration with hospitals for non-pharmacological
shivering management implementation.

REFERENCES

Anggraini, T. M., Hamarno, R., & Wulandari, E. (2022). Pengaruh Pemberian Kompres
Hangat (Hot-Pack) Terhadap Pemulihan Kandung Kemih Post Spinal Anestesi
Di Rsud Ngudi Waluyo WIlingi. Journal of Applied Nursing (Jurnal Keperawatan
Terapan), 7(2), 144. https:/ /doi.org/10.31290/jkt.v7i2.1798

Budiono, U. (2015). Meperidin, Ketamin dan Klonidin Efektif Untuk Terapi Menggigil
pada Sectio Secaria dengan Anestesi Spinal. JAI (Jurnal Anestesiologi Indonesia),
7(2), 120. https:/ /doi.org/10.14710/jai.v7i2.9825

De Witte, ]J.,, & Sessler, D. I. (2002). Perioperative shivering, physiology and
pharmacology. In Anesthesiology (Vol. 96, Issue 2, pp. 467-484).
https:/ /doi.org/10.1097 /00000542-200202000-00036

Def, M., Sukmaningtyas, W., Utami, T., Kesehatan Universitas Harapan Bangsa, F., &
JI Raden Patah No, P. (2022). Hubungan Lama Operasi dengan Kejadian
Shiveringpada Pasien Post Operasi dengan Teknik RegionalAnestesi di RSUD
dr. RM. Pratomo. 2022 Seminar Nasional Penelitian Dan Pengabdian Kepada
Masyarakat (SNPPKM), 000, 489-496.

Donsu, J. D. T., Purwaningsih, E., & ... (2022). Electric Sand Pillow Effect on the
Shivering Level of Sectio Caesarea Patients With Spinal Anesthesia. Journal of
PositivePsichology & Wellbeing, 6(1), 3725-3733.

Eberhart, L. H. J., Déderlein, F., Eisenhardt, G., Kranke, P., Sessler, D. 1., Torossian, A.,
Wulf, H., & Morin, A. M. (2015). Independent risk factors for postoperative
shivering. Anesthesia and Analgesia, 101(6), 1849-1857.
https:/ /doi.org/10.1213/01.ANE.0000184128.41795.FE

Esmat, I. M., Mohamed, M. M., Abdelaal, W. A., El-Hariri, H. M., & Ashoor, T. M.
(2021). Postspinal anesthesia shivering in lower abdominal and lower limb
surgeries: a randomized controlled comparison between paracetamol and
dexamethasone. BMC Anesthesiology, 21(1), 1-13.
https:/ /doi.org/10.1186/s12871-021-01483-7

Fish, B. (2020). No Covariance structure analysis of health-related indicators in elderly
people living at home, focusing on subjective health status Title. World
Neurosurgery, 2507(February), 1-9.

Fitriani, D., Pratiwi, R. D., Ayuningtyas, G., Murtiningsih, S., & Poddar, S. (2021). the
Differences in the Effectiveness of Providing Thick Blankets and Electric Blankets
With Reducing Shivering Incidence on Postoperative Patients in Surgical
Installations Dr. Sitanala Hospital Tangerang, Indonesia in 2019. Malaysian
Journal of Medical Research, 5(4), 28-35.
https:/ /doi.org/10.31674/ mjmr.2021.v05104.007

Foottit, J. (2021). Wound Healing and Skin Integrity. Wiley-Blackwell.

Guyton dan Hall. (2016). Buku Ajar Fisiologi Kedokteran. Elsevier.

https. / / ajhsjournal.ph/index.php/gp 128



https://ajhsjournal.ph/index.php/gp

Hidayah, E. S., Khalidi, M. R., & Nugroho, H. (2021). Perbandingan Insiden Shivering
Pasca Operasi dengan Anestesi Umum dan Anestesi Spinal di RSUD Abdul
Wahab Sjahranie Samarinda. Jurnal Sains Dan Kesehatan, 3(4), 525-530.
https:/ /doi.org/10.25026/jsk.v3i4.447

Imani, R. I. (2020). Gambaran Kecemasan Pasien Preoperatif Sectio Caesarea dengan
anestesi spinal di RSIA Siti Hawa Padang. Jurnal Ilmu Kesehatan Indonesia, 1(2),
111-116. https:/ /doi.org/10.25077 /jikesi.v1i2.33

Irmachatshalihah, R., & Alfiyanti, D. (2020). Kombinasi Kompres Hangat Dengan
Teknik Blok Dan Teknik Seka (Tepid Sponge Bath) Menurunkan Suhu Tubuh
Pada  Anak Penderita  Gastroentritis. =~ Ners  Muda, 1(3), 193.
https:/ /doi.org/10.26714/nm.v1i3.6215

Jain, A., Gray, M, Slisz, S., Haymore, J., Badjatia, N., & Kulstad, E. (2018). Shivering
Treatments for Targeted Temperature Management: A Review. Journal of
Neuroscience Nursing, 50(2), 63-67.
https:/ /doi.org/10.1097 /JNN.0000000000000340

Lopez, M. B. (2018). Postanaesthetic shivering - from pathophysiology to prevention.
Romanian  Journal —of Anaesthesia and Intensive Care, 25(1), 73-81.
https:/ /doi.org/10.21454 /1jaic.7518.251.xum

Low, R. G,, Izaham, A., Zain, ]J. M., Nor, N. M., Low, H. J., & Yusof, A. M. (2022).
Prevention of Shivering Post Subarachnoid Block: Comparison between
Different Doses of Intravenous Magnesium Sulphate. Medicina (Lithuania), 58(8).
https:/ /doi.org/10.3390/ medicina58081046

Muchtar, R. S. U, & Masda, F. R. (2021). Pengaruh Selimut Elektrik Terhadap
Peningkatan Suhu Tubuh Pasien Post Sectio Caesaria Di Kamar Bedah Rumah
Sakit Awal Bros Pekanbaru. Initium Medica Journal, 1(1), 1-8.

Mukarromah, N., Wulandari, Y., Sinar, R., & Sumarliyah, E. (2022). The Effect of
Giving a Hot Pack to Grade Shivering in PostOperative Patients following a
Cesarian Section in the Recovery Room. Gaceta Medica de Caracas, 130, S156-5163.
https:/ /doi.org/10.47307/ GMC.2022.130.51.28

Nasyafa, S. F., Saputra, O., & Zuraida, R. (2024). Homeostasis Tubuh. Jurnal Medula,
14(2), 249-253.

Nugraheni, C., Endang Windiarti Program Pascasarjana, S., Terapan Keperawatan,
M., & Kemenkes Semarang, P. (2024). Innovative warm blanket solution for
inadvertent hypothermia among post-anesthesia patients. Malahayati
International Journal of Nursing and Health Science, 07(3), 323-329.

Potter & Perry’s. (2008). Fundamentals Of Nursing. Luisa Cecotti.

Poveda, V. de B., Galvao, C. M., & Santos, C. B. dos. (2009). Factors associated to the
development of hypothermia in the intraoperative period. Revista Latino-
Americana de Enfermagem, 17(2), 228-233. https://doi.org/10.1590/s0104-
11692009000200014

Purnomo, A., Susilo, C., & Hamid, M. A. (2024). Efektivitas Pemberian Hot Pack
Terhadap Derajat Shivering Pasien Post Operasi Sectio Caesarea Dengan
Anestesi Spinal Di Recovery Room Rs Citra Husada Jember. Jurnal Ilmu
Kesehatan: MEDIC NUTRICIA, 2(3), 61-75.
https:/ /doi.org/10.5455/mnj.v1i2.644

https. / / ajhsjournal.ph/index.php/gp 129



https://ajhsjournal.ph/index.php/gp

Ratnasari, S. J., Cahyaningrum, E. D., & Susanto, A. (2021). Efektivitas Terapi
Sentuhan terhadap Penurunan Suhu Tubuh Anak Demam di Rumah Sakit Islam
Banjarnegara Etika. Seminar Nasional Penelitian Dan Pengabdian Kepada Masyarakat
(SNPPKM), 000, 565-570.

Rogobete, A. F., & Sandesc, D. (2022). General Anesthesia as a Multimodal
Individualized Clinical Concept. Medicina  (Lithuania), 58(7), 5-7.
https:/ /doi.org/10.3390/ medicina58070956

Romansyah, T., Sekar Siwi, A., & Khasanah, S. (2022). Relationship of Long Operation
With Shivering Events in Post Spinal Anesthetic Patient At Rsud Leuwiliang
Bogor Regency. Jurnal Cakrawala Ilmiah, 2(2), 467-476.

Sari, I. M., Suryani, E.,, & Endarwati, T. (2022). Pengaruh Pemberian Hotpack
Terhadap Peningkatan SuhuTubuh Pada Pasien Hipotermi Paska General
Anestesi diRuang Pemulihan RS PKU Muhammadiyah Yogyakarta. Anaesthesia
Nursing Journal, 1(January), 58-64. https:/ /doi.org/10.29238 /anj.v1il1.1163

Suswita, D. (2019). Efektifitas Penggunaan Electricblanketpada Pasien Yang
Mengalami Hipotermi Post Operasi Di Instalasi Bedah Sentral (Ibs) Rumah Sakit
Umum Daerah Palembang Bari Tahun 2018. Jurnal Ilmiah Kesehatan, 8(1), 48-56.
https:/ /doi.org/10.35952/jik.v8i1.137

Tilahun, A., Seifu, A., Aregawi, A., Abera, B., & Demsie, D. G. (2021). Effectiveness of
meperidine versus tramadol on post spinal anesthesia shivering in elective
cesarean section: A prospective observational cohort research. International
Journal of Surgery Open, 28, 22-26. https:/ /doi.org/10.1016/j.ijs0.2020.11.005

Ummah, M. S. (2019). No Covariance structure analysis of health-related indicators in
elderly people living at home, focusing on subjective health status Title.
Sustainability (Switzerland), 11(1), 1-14.

Upadhya R, K., Shenoy, L., & Venkateswaran, R. (2018). Effect of intravenous
dexmedetomidine administered as bolus or as bolus-plus-infusion on
subarachnoid anesthesia with hyperbaric bupivacaine. Journal of Anaesthesiology
Clinical Pharmacology, 34(3), 46-50. https:/ /doi.org/10.4103 /joacp.JOACP

Widiyono, W., Suryani, S., & Setiyajati, A. (2020). Hubungan antara Usia dan Lama
Operasi dengan Hipotermi pada Pasien Paska Anestesi Spinal di Instalasi Bedah
Sentral.  Jurnal  Ilmu  Keperawatan  Medikal ~ Bedah,  3(1),  55.
https:/ /doi.org/10.32584 /jikmb.v3i1.338

Copyright holders:
Riska Novianti, Marta Tania Gabriel Ching Cing,
Wahyu Riyaningrum, Tati Hardiyani (2025)

First publication right:
AJHS - Asian Journal of Health and Science

This article is licensed under a Creative Commons Attribution-ShareAlike 4.0
International License.

https. / / ajhsjournal.ph/index.php/gp 130



https://ajhsjournal.ph/index.php/gp
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/

