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ABSTRACT… Objective: This study was designed to evaluate the impact of different temperatures of intravenous fluids on 
the body. Study Design: Randomized Experiment. Setting: LRH Peshawar. Period: April 2022 to January 2023. Methods: 
600 individuals were scheduled for abdominal surgery to include them in the study. Two groups were made using sealed, 
opaque envelopes carrying randomly generated computer numbers. The patient’s body temperature, O2 saturation,, heart 
rate, shivering, blood pressure and fluid intake were all monitored and recorded on two point i)when he was admitted to 
the PAR and ii) one and a half hour later. The classification developed by Crossley and Mahajan was used to determine the 
level of shivering. With SPSS 23, the t test and Mann-Whitney U test were used to evaluate data. Results: The mean age 
of the intervention group was 38.30 years, compared to 37.64 years for the control group. After 30 minutes, the average 
temperature difference among the two groups on admission to PAR was statistically significant. No discernible difference 
existed between the levels of pain of two groups. Time to return to work was reported to differ significantly. For factors like 
SpO2, systolic and diastolic blood pressure, and respiratory rate, no discernible difference was discovered. Conclusion: 
After administering warm fluids intravenously, there is a fall in the intervention group’s shivering.
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INTRODUCTION
Hypothermia, which is uncontrollable drop in core 
temperature as low as 36°C, can occur during 
or shortly after surgery. The infusion of cold 
blood vessel (IV) fluids affects the intraoperative 
physiological state because fluids should be 
warm to reach core temperature and body heat. 
Thermodynamic calculations shows that one litre 
of crystalloids infused at room temperature results 
in a little decrease in the mean temperature (25oC). 
Establishment of an intraoperative physiological 
state may be considerably influenced by the 
administration of many litres of intravenous fluid.1-3

 
Shivering, which is directly related to core 
temperature, is a common complication in the 
operating room. Around 5% of patients experience 
shivering when their core temperature is 35% or 
higher, whereas 9% of patients do so when it is 

34.55% or lower. A general theory states that a 
physiological predicament in the core or skin 
brought on by surgical heat loss causes the 
shivering to begin. After the cold sensors are 
engaged, the impulse to the shivering motor centre 
in the posterior brain region becomes active. 
Once impulses from the posterior brain structure 
and cold sensors pass a certain threshold, the 
decision to shiver is formed. This initially results in 
an increase in tone in the skeletal muscles across 
the entire body.4-7 The body’s natural tendency 
to transfer heat from the centre to the periphery 
causes a rapid drop in core temperature, which 
causes dilation, under normal physiological 
conditions. The patient gets the feeling that they 
have lost a lot of heat while shivering as a result of 
the concomitant effects of dilatation and reduced 
cold sensory input. 

https://doi.org/10.29309/TPMJ/2023.30.08.7450
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Moreover, acquiring additional sedatives and 
opioids might make their physiological situation 
worse.3,8-10

Many medical specialties and non-
pharmacological methods are used to treat 
shivering. Nonpharmaceutical techniques 
to therapy are only necessary if medication 
therapies have side effects such nausea, 
vomiting, dizziness, sleepiness, cardiovascular 
illness, constipation, and metastatic depression.

A research claims that giving warm water may 
decrease the harmful effects of physiological 
state and shivering. It has been noted that liquid 
infusions at 37°C during abdominal surgeries 
is effective for maintaince of the body’s normal 
temperature and avoiding shivering. According to 
different studies heated saline infusion is effected 
to decrease in core temperature in mothers having 
caesarean sections and also reduced shivering 
following anaesthesia. It was noted in their study 
how crucial it is to heat fluids intraoperatively 
to fasten recovery time and lessen variations 
in blood pressure, temperature, and shivering. 
Overall, although surgical shivering has negative 
effects, there are practical and realistic ways to 
reduce it.11-12 Due to diverse findings and the lack 
of any previous research on the local population, 
this study was design to evaluate the effects of 
warm fluids administered intravenously with fluid 
administered at room temperature.
 
METHODS
600 patients who were scheduled for abdominal 
surgery at our facility between April 2022 and 
January 2023 were enrolled as sample in this 
randomized experiment. The hospital’s ethical 
review board approved the trial (Ref, No, 388/
LRH/MTI Dated: 10th April 2022) a written 
informed consent form were signed by each 
of 600 patients. The patients were randomly 
assigned to one of two groups by casting a 
vote. The inclusion and exclusion criteria of 
the research population consisted of patients 
receiving non-emergency abdominal surgery. 
None of the patients had a history of thyroid 
abnormalities, hypertension, diabetes, vascular 
illnesses, or endocrine disorders. They were 

not overweight or febrile either. 300 sample 
size in each group was calculated by using, 
1.62 delta was determined from previous 
research, a 0.95 CI, and 80% statistical power. 
By inserting 18-G tubing into the ginglymoid 
joint vein, intravenous fluids were administered 
at a rate of 8–10 ml per kg every hour. Prior to 
infusion, all fluids were stored for the patients at 
surgical temperature. 

The patients were divided into one of two teams 
at random based on how the IV fluids were 
administered. The control group received warm 
IV fluids in total. Up to a half-hour before Post 
anesthesia recovery (PAR) transfer, intervention 
cluster participants received Ringer’s solution that 
had been heated to 38C. Once the procedure was 
finished, its length was noted, and the patient was 
then sent to the PAR .A single, thick blanket was 
spread over all of the patients during the patient 
transfer to the PAR, and a mask was utilised to 
provide a chemical element 5 L/minute to any or 
all of them. On t admission to the PAR and an 
hour later, pulse, rate, core temperature, SpO2, 
diastolic and systolic blood pressures, shivering, 
and fluid intake were assessed and documented. 
Crossley and Mahajan classification method 
was used to determine the degree of shivering. 
The classifications were as follows: ‘zero (no 
shivering), one (straight hair, visible environmental 
symptom without shivering), two (muscle tremor 
visible in a particularly large cluster of muscles), 
three (muscle tremor in more than one cluster 
of muscles), and four (muscle tremors of all 
muscles).’

Data was analyzed using the SPSS 23.0 for 
Windows. Results were expressed as the mean 
and standard error (SEM). Statistical analysis was 
performed using. The t test and Mann-Whitney U 
test was used to compare the groups.

RESULTS
The findings indicated that there were 300 
patients in each group in the study population, 
with a mean age of 38.30 with SD 11.45 years for 
intervention group and 37.64 with SD 14.63 years 
for the control group.
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The core temperature in control group members 
fluctuated from 97.62°F (1.30°C) when they were 
admitted to the OR to 96.23°F (1.101°C) when they 
were admitted to the PAR, and finally to 96.44°F 
(1.05°C) after 30 min. Average temperatures 
of individuals of intervention group ranged was 
97.56°F (1.01) at the time of admission to the OR 
to 97.01°F (1.04) at admission to PAR, and finally 
to 97.08°F (1.06) 30 minutes later. The mean 
core temperatures at admission to the OR were 
not statistically significantly different between 
the intervention group and the control group. 
30 minutes after PAR admission, the average 
core temperature difference reached statistical 
significance.

Control group had an average pulse 94.54 when 
they entered the operating room, 85.00 when they 
entered the intensive care unit, and 80.37 when 
they entered the facility 30 minutes later. The 
experimental group’s patients had an average 
pulse of 97.42 when they entered the OR, 92.27 
when they entered the PAR, and 87.23 when 
they entered the PAR 30 minutes later. Statistical 
analysis revealed that there was no statistically 
significant difference in the mean heart rate 

of patients at the time of admission to the OR 
between groups. However, this differentiation 
did not matter for entering the PAR or for 30 
minutes after PAR admission. Factors like O2 
pressure, diastolic and systolic blood pressure 
and respiratory rate, the difference between the 
groups at any of the periods of observation was 
not statistically significant.

Shivering was seen in one patient of the group 
receiving warmed fluids (severe) and in seven 
patients of the control group as they recovered 
(0.05; three mild and four severe). Pre-induction 
core temperature recovery took 95 minutes in 
the control group and 94 minutes in the group 
receiving heated fluids.

DISCUSSION
Hypothermia is a serious complication after 
surgery that raises oxygen use by 200-600% in 
direct proportion to intraoperative heat loss.4-6 The 
postoperative incidence of shivering is strongly 
related to the core temperature at anaesthesia 
end.12 Keeping the patient normothermic 
during surgery is thus the most logical 
technique for avoiding postoperative shivering. 

Factors Admission Timing Groups P-Value

Control n=300
Mean and SD

Intervention n=300
Mean and SD

Core
temperature (°F)

 OR 97.62 1.30 97.7 6 1.01 .764
 PAR 96.23 1.01 97.12 1.04 .063
30 min after entering the PAR 96.44 1.05 97.17 1.15 .002

Pressure of O2 
(mmHg)

OR 96.95 1.84 98.65 1.80 .470
PAR 98.53 2.56 96.81 2.47 .724
30 min after entering the PAR 97.47 1.67 97.57 1.35 .568

Blood Pressure 
(Systolic)
(mmHg)

OR 127.76 19.78 142.45 18.20 .306
 PAR 134.50 16.75 121.83 17.40 .835
30 min after entering the PAR 134.68 17.31 135.43 15.68 .857

Blood Pressure 
(Diastolic)
(mmHg)

OR 81.67 15.52 83.57 15.80 .338
PAR 73.9712.27 77.37 12.59 .880
30 min after entering the PAR 72.66 19.16 78.95 10.14 .257

Pulse rate
(bpm)

 OR 94.56 17.95 97 .42 18.48 .324
PAR 85.01 15.76 92.27 13.41 .042
30 min after entering the PAR 80.37 14.86 87.23 13.10 .016

Respiratory rate
(breath per minute)

 OR 23.10 3.83 23.50 4.96 .674
 PAR 22.46 3.35 23.52 4.34 .339
30 min after entering the PAR 22.36 4.54 24.20 2.85 .734

Table-I
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Patients’ heart rate, body temperatures and 
shivering significantly decreased after warm I/V 
fluids, both immediately upon PAR entry and 30 
minutes onwards, according to the data. The 
intervention group’s average core temperature 
was higher than the control group’s, but both 
groups’ core temperatures were lower at 
admission and for the first 30 minutes after entering 
the PAR than they were when they entered the 
OT. This decline, however, was smaller in warm 
fluid group than the control group, reflecting the 
influence of warm fluids on preventing patients’ 
core temperatures from dropping. Yokoyama et 
al8 also shows that individuals who got heated 
fluids at 38 degrees Celsius had considerably 
higher core temperatures (5.0) than those who 
received fluids at room temperature. Another 
research found that utilising warm fluids to 
combat hypothermia was successful.10 The 
findings revealed that hypothermia was observed 
in 46% of abdominal surgery patients, with one-
third still having hypothermia upon admission to 
the PAR.
 
Shivering was not more common in the control 
group than in the intervention group at OT 
admission, but it was more common at PAR 
admission and 30 minutes after. Shivering 
after surgery is connected with a drop in 
core temperature. In the study conducted by 
Jorgensen9, warm fluids were shown to have 
no influence on the frequency of shivering; this 
contradicting finding can be explained by the 
fluid’s kind and temperature (37C). Behdad et 
al’s10 study revealed that, individuals who received 
fluids at 38 degrees Celsius reported much less 
shivering and hypothermia than the control group. 
Woolnough et al11 found that infusing warm fluids 
intravenously reduced hypothermia but shivering 
is not reduced. It could be due to methodology 
he used in his study. Dabir et al12 determined 
that hypothermia had no association with the 
frequency of shivering, and that the discrepancy 
might be attributed to other patient factors.11

 
The data revealed that the patient’s pulse 
difference between the groups was not 
statistically significant at time of OT admission, 

but it were at PAR admission time and after 30 
minutes. Pulse rate decreased in patients of 
both groups from admission to the PAR to 30 
minutes later, although changes in the pulse 
rate in the control group relative to experimental 
group were greater. A study by Oshvandi et 
al13 found no significant change in systolic and 
diastolic blood pressure between the two groups 
Although Frank et al14 claimed to discover that 
hypothermic patients had decreased pulse rate 
and greater blood pressure during postoperative 
time. However, Kurz et al15 showed no difference 
in the heart rate and arterial blood pressure in 
two hypothermia and normothermia groups of 
healthy young people. A major source of concern 
for these patients continues to be inadvertent 
hypothermia. To ensure safe and high-quality 
treatment, it is imperative to use the most up-
to-date data to guide therapeutic procedures 
aimed at achieving balanced body temperature 
in surgical patients.16-20 On through literature 
search no local data available on the said topic 
for comparison. Single centre study is the main 
limitation of this work. 

CONCLUSION
It can be concluded that warm fluids 
intravenously reduces the shivering and there is 
also a relationship between the decline in core 
temperature and reducing shivering so that core 
temperature in the warm fluid group was more 
stable while it declined in other group.
Copyright© 11 Apr, 2023.
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