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Abstract 

 
Shivering helps the body maintain its core temperature but can have harmful effects, such as increasing the 
oxygen demand in brain tissue. It frequently occurs in patients after anesthesia due to various factors. 
To prove the effect of providing innovative warm blankets to treat shivering in post-anesthesia patients. 
This quantitative quasi-experimental research with a pretest-posttest with control group design used purposive 
sampling to select 60 participants, who were divided into 2 groups: 30 participants in the treatment group and 30 
participants in the control group. The treatment group received an intervention with an innovative warm blanket, 
while the control group received an intervention with a standard warm blanket according to the hospital's standard 
operating procedures. The measurement data were accumulated and analyzed using the Mann-Whitney test, and 
Cohen's effect size was used to assess the influence and differences between the innovative warm blanket and 
the standard hospital warm blanket. 
The temperature in the intervention group, which received the innovative warm blanket treatment, rose by 
2.050°C (p=0.001). In contrast, the temperature in the group that received the standard hospital warm blanket 
treatment increased by 1.80°C (p=0.001). 
Innovative warm blankets result in a greater temperature increase compared to the standard warm blankets used 
in accordance with hospital protocols. 
 
. 
 
INTRODUCTION 

In several countries, mortality and morbidity 
related to anesthesia procedures are quite high. In 
the United States, from 1999 to 2005, a mortality rate 
of 1.1 per 1 million population per year was found. 
Research in Australia showed an increase in 
mortality to 9.87 per 1 million population in 2017. 
India recorded perioperative mortality at 0.46%, 
which increased to 25% after surgery. Another study 
in Congo showed perioperative mortality at 9% and 
24-hour post-general anesthesia mortality during 
surgery at 46% (Boet, Etherington, Nicola, Beck, 
Bragg, Carrigan, & Perioperative Anesthesia Clinical 
Trials Group, 2018). Meanwhile, data for Indonesia 

are not yet available, but it is estimated that 
Indonesia has similar conditions. 

The scope of work for anesthesiology and 
intensive therapy specialists is closely related to 
patient safety aspects. The work environment for 
anesthesiology and intensive therapy specialists 
ranks at the top in the hierarchy of healthcare service 
priorities in hospitals, including emergency rooms, 
operating rooms, intensive care units (ICU), 
procedural sedation rooms, and pain management 
clinics. These areas are characterized by critical 
services, high patient risk, large volumes of 
healthcare workload, frequent issues, and all three 
elements are also closely related to the operational 
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costs incurred by hospitals (high-cost) (Ministry of 
Health of the Republic of Indonesia, 2024). 

Anesthesia and reanimation are medical fields 
focused on managing pain relief, patient discomfort, 
and other unexpected sensations. Anesthesiology 
involves the study of techniques to sustain a patient's 
life while they are in a state of induced "death" 
caused by anesthetic drugs (Bashaw, 2016). 
Anesthesia is the act of eliminating pain during 
surgery (Merchant, Chartrand, Dain, Dobson, Kurrek, 
Morgan, & Shukla, 2012). 

Surgical procedures carry multiple risks that 
threaten patients, including the type of anesthesia, 
surgical position, medications used, blood 
components, operating room readiness, temperature 
and humidity, electrical hazards, potential 
contamination, noise, feelings of neglect, and 
unnecessary conversations. After administering 
anesthesia, the anesthetist is responsible for 
monitoring and maintaining the physiological 
functions of the patient's vital organs, especially in 
cases involving complications, cardiovascular and 
lung diseases, chronic conditions, advanced age, 
and prolonged surgeries (Seyedfatemi, Rafii, Rezaei, 
& Kolcaba, 2014). 

One complication following anesthesia is 
shivering, which is the body's method of maintaining 
core temperature. However, shivering can have 
dangerous effects, such as increasing systemic 
oxygen demand, brain tissue oxygen levels, and 
intracranial pressure. It can also be triggered by 
hypothermia due to vasodilation and impaired body 
thermoregulation. A study reported that 52% of 
patients undergoing spinal anesthesia experienced 
hypothermia (Syauqi, Purwandar, & Priyono, 2019). 

Shivering can have several harmful effects, 
including increased oxygen demand, elevated body 
metabolism, higher CO2 production, a greater risk of 
hypoxemia, the onset of lactic acidosis, increased 
intracranial and intraocular pressure, heightened 
post-surgical pain, and the release of 
catecholamines. It can raise oxygen requirements by 
as much as 500%. A key sign of shivering is tremor, 
a normal thermoregulatory response to hypothermia 
during regional anesthesia and surgery (Zhang, 
Chen, & Xiao, 2018). Shivering is an unpleasant and 

common complication, occurring in 40-60% of cases 
after spinal anesthesia (Nazma, 2008). 

Shivering is an uncomfortable and common 
complication after anesthesia, particularly spinal 
anesthesia. It is a normal thermoregulatory response 
to hypothermia, but can also be triggered by painful 
stimuli and certain anesthetic agents. To address 
thermoregulation issues like shivering and 
hypothermia, maintaining normal body temperature 
during surgery is essential. Non-pharmacological 
methods, such as using a warm blanket, can help 
manage these conditions by enhancing the body's 
tolerance to decreased temperatures through heat 
conduction. Using a blanket warmer provides 
external warming to surgical patients, especially 
those undergoing lower extremity replacement, 
which effectively reduces or minimizes postoperative 
hypothermia symptoms (Winarni, 2020). 

 
RESEARCH METHOD 

This quantitative quasi-experimental study 
employed a pretest-posttest control group design. 
Sixty participants were chosen through purposive 
sampling and divided into two groups: 30 in the 
treatment group and 30 in the control group. 
Random sampling ensured equal chances for all 
participants to be selected as research participants. 

The treatment group received an innovative 
warm blanket intervention, while the control group 
used a standard warm blanket as per hospital 
procedures. The innovative blanket was modified to 
include a time and temperature measurement device 
for direct body temperature monitoring, unlike the 
standard blanket, which used conventional 
temperature measurement methods. Body 
temperatures were recorded after anesthesia and 
before the intervention as pre-test data, and at 30-
minute intervals post-intervention as post-test data. 
The data were analyzed using the Mann-Whitney 
test, and Cohen's effect size was utilized to 
determine the impact and differences between the 
innovative and standard warm blankets. 

The Ethics Committee of PKU Muhammadiyah 
Yogyakarta Hospital has approved and 
recommended this study, as documented in letter 
No. 00249/KT.7.4/X/2023, dated October 26, 2023. 

 
 

RESEARCH RESULTS 
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Table 1. Characteristics of Participants (N=60) 

 

Variable 
Group 

p value 
Experiment (n=30) Control (n=30) 

Age (Mean+SD)(Range)Years (44.1+14.28)(21-71) (45.5+13.03)(47-70)  
Age (n/%)   

0.05 20 – 55 years old 23/76.7 24/80.0 
56 – 75 years old 7/23.3 6/20.0 
    
Gender (n/%)   

0.06 Male 10/33.4 11/36.7 
Female 20/66.6 19/63.3 
    
Duration of Surgery (n/%)   

0.12 30 minutes 19/63.3 14/46.7 
60 minutes 11/36.7 16/53.3 
    
Body Mass Index (n/%)   

0.66 
˂18.4 kg/m2 6/20.0 8/26.7 

18.5 – 25.0 kg/m2 19/63.3 12/40.0 

˃25.1 kg/m2 5/16.7 10/33.3 

 
Table 1 illustrates the statistical findings regarding various variables. The age variable yielded a p-value of 

0.05. In the experimental group, the mean age was 44.1 with a standard deviation of 14.28, ranging from 21 to 71 
years. Conversely, the control group had a mean age of 45.5 with a standard deviation of 13.03, ranging from 47 
to 70 years. Among participants aged 20-55 years, 76.7% belonged to the experimental group, while 80.0% were 
in the control group. For participants aged 56-75 years, 23.3% were in the experimental group, and 20.0% were 
in the control group. 

Regarding the gender variable, the p-value was 0.06. In the experimental group, 33.4% were male, and 
66.6% were female. In the control group, 36.7% were male, and 63.3% were female. 

The variable concerning the duration of surgery yielded a p-value of 0.12. In the experimental group, 63.3% of 
participants had a surgery duration of 30 minutes, while 36.7% had a duration of 60 minutes. In the control group, 
46.7% had a duration of 30 minutes, and 53.3% had a duration of 60 minutes. 

The body mass index variable resulted in a p-value of 0.66. In the experimental group, 20.0% of participants 
had a BMI <18.4 kg/m2, 63.3% had a BMI of 18.5–25.0 kg/m2, and 16.7% had a BMI >25.1 kg/m2. In 
comparison, in the control group, 26.7% had a BMI <18.4 kg/m2, 40.0% had a BMI of 18.5–25.0 kg/m2, and 
33.3% had a BMI >25.1 kg/m2. 

 
Table 2. The Average Pre-Test and Post-Test Temperature 

 

Variable 

Temperature (oC) 

p value Pre-test Post-test Difference 

Median (min-max) Median (min-max) Median 

Experiment 34.15 (33.0-34.0) 36.20 (34.0-36.0) Δ 2.05 0.001 
Control 34.20 (33.0-34.0) 36.00 (35.0-36.0) Δ 1.80 0.001 

*Mann Whitney     
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Table 2 indicates that the temperature data of the experimental group yielded a p-value of 0.001. The 
temperature exhibited a difference of 2.05, rising from a pre-test median of 34.15 to a post-test median of 36.20. 
Similarly, the temperature data of the control group resulted in a p-value of 0.001, with an increase difference of 
1.80, ascending from a pre-test median of 34.20 to a post-test median of 36.00. 

 
Table 3 Effect Size  

 

Variable Group Sample Cohen’s Effect 

Temperature 
Intervention 30 

0.68* 
Control 30 

*Cohen’s Effect    
 

Table 3 shows that the effect size between the experimental group and the control group is 0.68. 
 
DISCUSSION 

This warm blanket is declared suitable for use to 
treat shivering after anesthesia. The advantage of 
this tool lies in the novelty of the LCD display feature 
which can show the actual temperature of the 
blanket and the temperature given to the patient. 
Apart from that, there is a stopwatch on the LCD 
monitor showing the time for intervention. The 
feasibility test for this tool was carried out by several 
experts in their fields, namely medical electrologists, 
nurse anesthetists, and also anesthesiologists. This 
tool was declared suitable after being tested at an 
educational institution and also tested on patients 
according to the inclusion and exclusion criteria 
outside the sample. 

 
Warm Blanket to Overcome Shivering in Post 
Anesthesia 

During anesthesia and surgery, the body's 
internal temperature decreases due to heat loss. 
When this initial drop in temperature occurs, the 
hypothalamus signals the body to conserve heat by 
narrowing blood vessels and generating heat 
through muscle contractions. Preoperative warming 
through forced-air warming can be performed to 
prevent or reduce the risk of inadvertent 
perioperative hypothermia (Zamarelli, Yim, & Hazan, 
2020). This thermoregulatory process involves the 
contraction and relaxation of skeletal muscles, which 
can boost the metabolic rate by 4-5 times compared 
to normal conditions. The increased metabolic 
activity, driven by the release of thyroxin and 
catecholamines (epinephrine and norepinephrine), 
heightens the sympathetic nervous system's 

response. Consequently, this leads to inadequate 
ventilation, an imbalance between oxygen supply 
and demand, and peripheral vasoconstriction, 
preventing effective oxygen delivery to cells, tissues, 
and organs. 

Applying a warm blanket heats the skin 
receptors, especially on the chest and hands, 
promoting relaxation. This warming raises body 
temperature and increases the energy in thermal 
compounds within the body's organs. Changes in 
body temperature are detected by two types of 
thermoreceptors: peripheral thermoreceptors in the 
skin and central thermoreceptors in the 
hypothalamus and spinal cord. The central 
thermoreceptors provide crucial feedback for 
maintaining body temperature, transmitting signals 
through spinal nerves, lymph glands, skin cells, and 
the adrenal medulla, and through motor nerves to 
the skeletal muscles and heart. The heart supports 
this process by periodically contracting and relaxing 
arteries, facilitating blood flow to distribute heat 
energy throughout the body. This circulation helps 
equalize internal and surface body temperatures, 
ensuring even heat distribution. 

In previous research, a warm blanket solution 
was combined with other products to address 
chemical reactions. Experts conducted a feasibility 
test, and results were calculated using Cohen's 
formula, yielding an effect size of 0.68, indicating a 
moderate effect in measuring shivering. Statistical 
results from the clinical study showed that the group 
tested with the new product had outcomes similar to 
those using the hospital's standard. In the control 
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group, which adhered to standard hospital 
procedures, the post-test average value level was 
0.25 degrees Celsius. The intervention group, using 
the warm blanket product, achieved a higher 
average temperature. Although both groups had 
nearly identical temperature outcomes, monitoring 
was easier in the intervention group due to the 
installed OLED screen that displayed temperature on 
a screen. This allowed nurses to easily monitor 
patient temperatures. The warm blanket product was 
also noted for its lower wattage, making it more cost-
effective and simpler to operate. 

 
Nursing Implications 

Post-surgical hypothermia affects both physical 
and psychological comfort. Providing comfort to 
patients, particularly those experiencing a drop in 
body temperature after surgery, is a key role and 
function of treatment. One effective method for 
managing this condition is using warm blankets to 
internally warm patients. The predetermined forced-
air warming temperature pattern set at 42 °C for the 
first hour after anesthesia induction and maintained 
at 38 °C is a suitable option for elderly patients 
undergoing laparoscopic abdominal surgery lasting 
more than 120 minutes (Wang, Fang, Sun, & Li, 
2022). 

The use of warm blankets has been shown to 
raise body temperature and provide comfort to post-
operative patients in the recovery room. These 
clinical results can be utilized to enhance educational 
skills, particularly in delivering comprehensive 
nursing care and addressing nursing issues 
sustainably. Additionally, this knowledge can serve 
as a reference for nurses performing similar 
treatments, contributing to the advancement of 
nursing science. 

 
LIMITATION 

The researchers did not classify the medication 
type or pharmacological treatment administered, 
thus making this pharmacological factor a 
confounding variable. Additionally, the researchers 
were unable to manage factors influencing shivering, 
such as the specific type of surgery conducted. 

 
SUGGESTION 

Using this device as an intervention can serve as 
a reference for alleviating post-anesthesia shivering 

discomfort. Additionally, its innovation has the 
potential for further development to enhance its 
benefits in the healthcare field. 

 
CONCLUSION 

The use of warm blankets is considered an 
appropriate solution for treating post-anesthesia 
shivering and has proven effective in raising the 
body temperature of affected patients.  
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