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Abstract 

Background: The incidence of shivering and hypotension in cesarean 

delivery is frequent. The incidence of shivering due to spinal anesthesia 

is reported to reach 50-65%. Hypotension after spinal anesthesia in a 

cesarean section can occur in up to 80%. Fluid loading is done to reduce 

shivering and overcome hypotension in mothers who have a cesarean 

delivery. Purpose: The study was to determine the description of the 

incidence of shivering and blood pressure before and after fluid 

coloading in section cesarean patients at RSI Banjarnegara. Method: The 

design of this study was descriptive with a cross-sectional approach. The 

study was conducted in June 2023. The sample of this study was 44 

respondents with purposive sampling techniques. Results: The results 

showed that the incidence of shivering was experienced by many 

respondents after being given coloading, which was 37 respondents 

(84.1%), compared to before coloading, there were only 5 respondents 

(11.4%). While in blood pressure, before coloading, the majority 

experienced hypotension events as many as 37 respondents (84.1%), and 

after coloading, most of the blood pressure became normal as many as 

41 respondents (93.2%). Conclusions: It can be concluded that fluid 

coloading is less effective for shivering treatment, but fluid coloading is 

effective in maintaining blood pressure in mothers undergoing section 

caesarea after spinal anesthesia.
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Introduction: 

Sectio caesarea is a surgical incision of the 

abdominal wall and uterus to remove the 
fetus, placenta, and amniotic fluid (1). 

Obstetric Anesthesia Guidelines 

recommend spinal or epidural anesthesia 

techniques as the first anesthetic choice in 

cesarean delivery, but spinal anesthesia is 

more commonly used (2). Spinal anesthesia 

is the entry of local anesthetic drugs into the 

lumbar subarachnoid, causing loss of 

sensory activity and motor block (3). 

Hypotension is one of the most common 

side effects of spinal anesthesia due to 

sympathetic blockade in the subarachnoid 
space. Hypotension after spinal anesthesia 

in sectio caesarea can occur up to 80% in 

mothers without prophylaxis (4). Prolonged 

hypotension can result in the risk of 

cardiovascular complications such as 

ischemia and heart failure. Due to 

hypotension, blood flow to the base of the 

uterine blood vessels decreases, causing 

hypoxia, and decreased Apgar (5). 

The Overview of Shivering and Blood Preassure Occurance Before 

and After Liquid Co-Loading on Sectio Caesarea Patients 
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Shivering is also common in caesarean 

delivery. The incidence of shivering due to 

spinal anesthesia is reported to reach 50-

65% due to vasodilation caused by spinal 

anesthesia which facilitates rapid heat loss 

and causes redistribution of body heat from 

the core to peripheral tissues, resulting in 

shivering (6). The procedure for managing 

the incidence of shivering and hypotension 

due to spinal anesthesia can be overcome by 

coloading infusion fluids either crystalloid 

or colloid. Stated that fluid coloading can 

be done to reduce the shivering scale (7)(8). 

Meanwhile, has proven that fluid coloading 

is very effective for overcoming 

hypotension due to the mechanism of spinal 

anesthesia (9)(10). 

Given the high frequency of shivering and 

hypotension complications in spinal 

anesthesia techniques, especially in sectio 

caesarean delivery and no research has been 

found related to coloading as a treatment for 

shivering and hypotension at once, it makes 

researchers interested in conducting 

research on "Overview of Shivering and 

Blood Pressure Events Before and After 

Liquid Coloading in Sectio Caesarea 

Patients". The purpose of this study was to 

determine the incidence of shivering and 

blood pressure before and after fluid 

coloading in sectio caesarea patients. 

 

Method: 

Located at This research has been 

conducted at the Central Surgical 

Installation of the Islamic Hospital 

Banjarnegara on June 15 - June 28, 2023. 

Methods The research method used was 

descriptive method with a cross sectional 

approach. The population in this study were 

all sectio caesarea patients with spinal 

anesthesia at the Islamic Hospital. 
Banjarnegara. The sample in this study 

were 44 respondents with sampling 

technique using purposive sampling. Data 

collection was taken from observation 

sheets which were then processed using 

SPSS and analyzed using univariate 

analysis. using univariate analysis 

 

Result 

 
Table 1. Frequency Distribution of Respondents by 

Age and Occupation 

Respondent 

Characteristics 

Frequency (f)

  

Percentage 

(%) 

Age   

17-25 Years 15 34.1 

26-35 Years 25 56.8 

36-45 Years 4 9.1 

 

Occupation 

  

Employed 21 47.7 

Not Working 23 52.3 

 

 

The results of the study in table 1 

show that of the 44 respondents, the highest 

age of respondents who underwent sectio 

caesarea was found to be in the age range of 

26-35 years as many as 25 respondents 

(56.8%), and most respondents did not 

work, namely 23 respondents (52.3%). 

 
Table 2. Frequency Distribution of Fluid 

Administration and Total Coloading in Sectio 

Caesarea Patients 

Fluid 

Administration 

Frequency (f)

  

Percentage 

(%) 

Types of 

Liquids 

  

Colloids  30 68.2 

Crystalloids 

and colloids 

14 31.8 

 

Coloading 

  

500 cc 31 70.5 

>500 cc 13 29.5 

 

 

Table 2 shows that most resuscitators used 

colloidal fluid types, 30 respondents 

(68.2%) and the most coloading was 500 cc 

in 31 respondents (70.5%). 
Table 3. Frequency Distribution of Shivering 

Before and After Coloading 

Shivering Frequency (f)

  

Percentage 

(%) 

Shivering Before Coloading 

Yes  5 11.4 

No  39 88.6 
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Shivering After Coloading 

Yes 37 84.1 

No 7 15.9 

 

Table 3 shows that of the 44 respondents 

before coloading, most respondents did not 

experience shivering, namely 39 

respondents (88.6%). While after coloading 

as many as 37 respondents (84.1%) 

experienced shivering. 

 
Table 4. Frequency Distribution of Blood 

Pressure Before and After Fluid Coloading in 

Sectio Caesarea Patients 

 

Blood 

Pressure 

Frequency (f)

  

Percentage 

(%) 

Blood Pressure Before Coloading 

Hypotension  37 84.1 

Normal  7 15.9 

 

Blood Pressure After Coloading 

Hypotension 3 6.8 

Normal 41 93.2 

 

Table 4 shows that blood pressure 

before coloading in 44 respondents was 

mostly hypotensive as many as 37 

respondents (84.1%). While blood pressure 

after coloading is mostly normal, namely 41 

respondents (93.2%). 

 

Discussion 

An Overview of Shivering and Blood 

Preassure Occurance Before and After 

Liquid Co-Loading on Sectio Caesarea 

Patients 

 

1. General Characteristics of Respondents 

by Age and Occupation 

Based on the results of age, it was 

found that the most common age for 

sectio caesarea was between 26 years 

and 35 years. According to the 
researcher's assumption, this could be 

due to the mothers who came to give 

birth mostly aged 26-35 years. The 

pregnancy complications that are 

indications for cesarean section 

according to are premature rupture of 

membranes, severe preeclampsia, 

placenta previa, fetal abnormality, 

oligohydramnios and fetal distress (11). 

This study is in line with research 

conducted of 96 patients who 

underwent cesarean section, patients 

with an age range of 26 to 30 years were 

the most patients who underwent 

cesarean section surgery (54.2%) (12). 

Research in Pakistan also states that 

delivery by cesarean section occurs 

mostly in the age range of 26 to 35 years 

(13). 

The optimal reproductive age for 

mothers is 20-35 years because at that 

age the reproductive organs are mature 

and the uterus is ready to accept 

pregnancy. From a biological point of 

view, this age is the right time to get 

pregnant because the fertility rate is 

very high and the eggs produced are 

very abundant. The risk of having a 

birth defect is less because the quality 

of eggs produced at this age is generally 

still very good (14). 

According to the age of the mother 

also determines the maternal age and is 

closely related to the conditions of 

pregnancy, childbirth, and the baby. 

Mothers who are under 20 years old or 

over 35 years old are very at risk of 

undergoing sectio caesarea. The 

incidence of sectio caesarea at the age 

of <20 years is related to the level of 

maturity of the reproductive organs 

including the pelvis. Where the 

condition of the pelvis is more prone to 

narrowness due to imperfect pelvic 

growth is an indication for cesarean 

section. Whereas mothers with age >35 

years are more prone to labor 

complications such as preeclampsia and 
hypertension so that the risk for 

delivery by cesarean section is also 

high.  

Another respondent characteristic is 

employment. Work is something that is 

done to support family life. Work can 
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describe the activities and economic 

welfare obtained (15). Based on the 

results of the study obtained, the 

majority of mothers who performed 

caesarean delivery were mothers who 

did not work. This is in line with the 

research of that the majority of mothers 

who underwent sectio caesarea were 

mothers who did not work (housewives) 

as many as 54 respondents (57.45%) 

(16). Then in the research of that the 

majority of respondents did not work or 

as housewives as many as 68 

respondents (71.5%) of 95 respondents 

(17). Followed by research the majority 

of mothers who gave birth to sectio 

caesarea based on work were not 

working as many as 100 respondents 

(64.5%) of 155 respondents (18). 

In contrast to the research of which 

states that the majority of respondents 

who work as private employees are 1.36 

times more likely to perform cesarean 

delivery than respondents who do not 

work (19).  Working and non-working 

mothers have differences in the lack of 

information or knowledge related to 

cesarean delivery (20). Working 

mothers have a better level of 

knowledge than non-working mothers, 

because working mothers will have 

more opportunities to interact with 

other people, so they have more 

opportunities to get information about 

their health conditions, one example is 

information on early detection of risk 

factors during pregnancy (11). 

This is not an indication of the 

relationship between work and sectio 

caesarea or that there is no relationship 

between sectio caesarea and work, but 

only shows the number of visits by 
mothers who experienced labor with 

sectio caesarea, the majority of whom 

were not working. Sectio Caesarea (SC) 

is a type of delivery where the mother 

can determine the date and time of 

delivery. By having a cesarean section 

delivery, working mothers can more 

easily arrange a birth schedule that can 

be adjusted to work. Overview of 

anesthesiologist occupational stress 

based on age 

This study shows that most 

anesthesiologists in hospitals in 

Banyumas Regency are in the age range 

of 36-45 years (Late Adulthood) as 

many as 21 respondents (53.8%) with a 

percentage of mild stress 9 respondents 

(28.2%) and moderate stress 1 

respondent (2.6%) higher than other age 

ranges. This research is not in line 

which states that 20-40 years old 

experience higher stress than 41-65 

years old. Job stress is experienced 

more by people under the age of 40 than 

people over the age of 40. However, 

people over the age of 40 can also 

experience work stress problems due to 

their poor physical condition. 

Older people who do not experience 

severe stress because they can still 

control the workload even though they 

are not in the best physical condition, so 

they only experience mild stress. It is 

difficult to look at the age factor 

specifically because there are several 

other factors within individual 

characteristics that can influence the 

relationship between job stress and age. 

With increasing age, individuals will 

have better knowledge than before and 

have a greater sense of responsibility, 

which will cover their limitations in 

adapting. 

Anesthesiologists with young age 

experience stress due to their lack of 

experience and for anesthesiologists 

with old age experience stress due to 

physical conditions that are not optimal. 
In the study of anesthesiologists in the 

Banyumas Regency area, the majority 

of stress was found in the age range of 

36-45 years (Late Adulthood), because 

the majority of anesthesiologists in the 

Banyumas Regency area were in the 
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age range of 36-45 years (Late 

Adulthood). 

In this study, the majority of sectio 

caesarean deliveries were performed by 

non-working mothers. According to the 

researcher's assumption, this is related 

to the longer recovery time of cesarean 

section than vaginal delivery. Whereas 

working mothers usually have a short 

time off. According to wound healing 

after cesarean section surgery is 

approximately 1 week, but for 4-6 

weeks the mother should not do 

strenuous activities or lift heavy objects 

and pain will be felt for up to 6 months 

with mild intensity caused by thread 

knots in the fascia (muscle sheath).  

This can be taken into consideration by 

working mothers to have a cesarean 

delivery (24). 

2. Liquid Type 

Based on the results of the fluid type 

study, it was found that the type of fluid 

used more often was colloidal fluid. 

This is because colloidal fluids are 

preferred as fluid resuscitation after 

spinal anesthesia because they are 

considered capable of providing better 

recovery results and patient comfort 

compared to crystalloid administration. 

The fluid combination in this study 

continued to use colloidal fluid as the 

initial resuscitation fluid given in larger 

amounts (500cc) and continued with the 

use of crystalloid fluid (250 cc).  

This is in line with the opinion of 

that colloidal fluids are more effective 

than crystalloids in sectio caesarea 

patients (10). A systematic review also 

concluded that colloidal fluids were 

significantly more effective than 

crystalloid fluids in reducing the risk of 
hypotension in sectio caesarea using 

spinal anesthesia (25). Colloidal fluid 

has the ability to increase osmotic 

pressure in blood vessels, so it can help 

increase plasma volume and maintain 

blood pressure. 

Research conducted states that the 

combination of 500 cc colloidal fluid 

and 500 cc crystalloid is more effective 

in maintaining Mean Arterial Preassure 

(MAP) compared to 1000 cc crystalloid 

fluid administration with an average 

value of 80,17. In addition, research 

also stated that the combination group 

was more effective in preventing 

hypotension because the amount of 

fluid given was greater 1000 ml (750 ml 

crystalloid and 250 ml colloid) 

compared to 500 ml colloid in other 

groups (26). From these two studies, the 

amount of crystalloid fluid given is 

quite a lot. The administration of 

crystalloids in large quantities must still 

be considered, because if given in 

excess it can result in severe edema (3).  

Intravenous fluid administration 

can also be used to prevent hypothermia 

and reduce shivering after spinal 

anesthesia. Using nonpharmacological 

methods such as the administration of 

fluid therapy can reduce the need for the 

use of drugs and as a result can reduce 

the occurrence of complications (27). 

In a study, it was stated that the 

administration of fluid therapy to 

reduce shivering can be done without 

having to be warmed first (28). To 

achieve maximum effectiveness, fluids 

must be given quickly to reduce 

vasodilation resulting from spinal 

anesthesia. This rapid administration of 

fluids will result in peripheral 

vasoconstriction. It is this peripheral 

vasoconstriction that maintains the core 

to peripheral temperature gradient. 

According to the researchers' 

assumptions, both the use of colloidal 

and crystalloid fluids are effective in 
maintaining blood pressure in patients. 

Of course, the choice of fluid type for 

patient treatment must be based on the 

patient's condition and needs. Explains 

that crystalloid fluids can be used to 

treat hypotension because they have 
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low oncotic pressure so that they can be 

quickly distributed throughout the 

extracellular (9). However, colloidal 

fluids are generally the first choice 

because they have been shown to 

increase osmotic pressure and improve 

plasma volume. Therefore colloidal 

fluids are often used as initial fluid 

resuscitation. 

The choice of fluid type to reduce 

the incidence of shivering has so far not 

been specifically explained in previous 

studies. According to the researcher's 

assumption, both types of fluids can be 

used in the management of shivering, 

but it seems that colloidal fluids are 

more recommended because they can 

stay longer in the intravascular space 

than crystalloid fluids.  

In terms of coloading, it was found 

that most respondents used coloading of 

500 cc. The coloading of 500 cc or more 

is adjusted based on the needs of each 

patient and related medical conditions. 

Coloading more than 500 cc is given if 

the respondent's problem has not been 

resolved after coloading 500 cc.  

This is in line with the research of 

(3) who used preload liquid with an 

amount of 500 - 1000 ml. Also stated 

that normally coloading is given in the 

amount of 10-15 ml / kg with significant 

time in the first 15 minutes after spinal 

anesthesia. In this study, the amount of 

coloading used was 500 cc and 750 cc 

(29). 

Coloading will affect the volume of 

extracellular fluid which also plays a 

role in blood pressure regulation. 

Coloading will affect extracellular fluid 

volume, but the body will provide 

compensatory measures to adjust blood 
pressure with baroreceptor mechanisms 

by changing cardiac output and total 

peripheral resistance through 

autonomic nervous system effects on 

the heart and blood vessels, as well as 

by moving fluid into the interstitium 

compartment or vice versa into the 

blood. This fluid transfer occurs 

immediately and automatically due to 

changes in the balance of hydrostatic 

and osmotic forces acting on the 

capillary wall (30). 

Research by (7) and (8) also stated 

that coloading also plays a role in 

reducing the scale of shivering, but not 

significantly. The main factor causing 

shivering is hypothermia. Perioperative 

hypothermia during caesarean delivery 

is caused by redistribution of 

intravascular volume from the core to 

the peripheral compartment resulting in 

vasodilation, which causes the body to 

lose heat by radiation (8). Intravenous 

fluid administration by coloading can 

trigger peripheral vasoconstriction. The 

resulting peripheral vasoconstriction is 

likely to contribute to a decrease in the 

thermal distribution volume, leading to 

heat gain. This heat content is then 

distributed throughout the body 

resulting in changes in core temperature 

(28). 

 

3. Overview of Shivering Events Before 

and After Fluid Coloading in Sectio 

Caesarea Patients 

Based on the results of the shivering 

study, the incidence of shivering after 

coloading, most respondents actually 

experienced shivering. The data shows 

that there was a large increase in the 

number of respondents who 

experienced shivering. This change 

may indicate the effectiveness of the 

intervention or there are other things 

that affect the level of shivering in 

respondents. 

This is in line with research 
conducted (31) found that respondents 

who experienced shivering were 44 

people (55.0%) and respondents who 

did not experience shivering were 36 

people (45.0%). Shivering occurs due to 

side effects of spinal anesthesia. In 
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addition, there are other factors that 

cause shivering, such as age, body 

weight, amount of bleeding, room 

temperature, length of surgery, and 

block height (32). 

Shivering is caused by the 

mechanism of spinal anesthesia due to 

vasodilation, which causes rapid heat 

loss and causes redistribution of body 

temperature from the core to peripheral 

tissues, resulting in hypothermia and 

shivering (6). 

According to the researcher's 

assumption, coloading is less effective 

in treating shivering. This is in 

accordance with the research of (8) and 

(7) which stated that coloading can be 

done to reduce shivering, but cannot 

significantly reduce the scale of 

shivering. Coloading causes a drastic 

decrease in body temperature (impaired 

thermoregulation) which results in a 

spike in the transfer of potassium ions 

to the extracellular, thus triggering 

shivering. In addition, there are other 

factors that may affect the incidence of 

shivering such as room temperature. 

According to the theory of (33) 

operating rooms with temperatures less 

than 200C can cause a decrease in body 

temperature. Meanwhile, the operating 

room temperature used during the study 

was 160C-170C to help reduce the 

impact of infection. 

4. Overview of Blood Pressure Before and 

After Fluid Cooading in Sectio 

Caesarea Patients 

Based on the results of blood 

pressure research, blood pressure after 

coloading has increased. This change 

showed a significant increase in the 

number of respondents who had normal 
blood pressure and a significant 

decrease in the number of respondents 

with hypotension. 

This is in line with (34) research 

which states that there are changes in 

blood pressure before and after fluid 

coloading in spinal anesthesia patients, 

where blood pressure after coloading of 

both crystalloid and colloidal fluids 

decreases after 5 minutes and increases 

again after 10-15 minutes. In the 

research of (3) also stated that there was 

a significant difference between the 

average systolic and diastolic blood 

pressure between patients who were 

hydrated with RL fluid preload and 

without RL fluid preload. Followed by  

research of (35) which states that giving 

fluid preload is proven to prevent 

hypotension after spinal anesthesia, 

where as many as 82% of patients who 

before spinal anesthesia were given 

fluid preload with an amount of 1000 ml 

did not experience hypotension and the 

remaining 18% experienced 

hypotension. 

The decrease in blood pressure in 

sectio caesarean delivery occurs due to 

the side effects of spinal anesthesia 

which causes vasodilation and 

consequently hypotension (36). 

Hypotension before coloading can 

occur due to several factors, including 

significant fluid loss, lack of blood 

volume, or reaction to previous drugs or 

anesthesia (4). Hypotensive events if 

not treated properly can result in a 

decrease in cerebral perfusion, 

triggering vomiting (37). In addition, 

prolonged hypotension can result in 

tissue and organ hypoxia, if this 

situation continues, it will result in a 

state of shock until death (30). 

According to the researcher's 

assumption, the provision of fluid 

therapy both preloading and coloading 

is very important in spinal anesthesia 

patients to maintain blood pressure 
stability during surgery. Coloading has 

a significant effect in overcoming 

hypotension after spinal anesthesia. 

This action can optimize blood 

pressure, so as to minimize the risk of 

complications during surgery. 
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Conclusion 

Coloading is less effective in 

treating shivering. Coloading causes a 

drastic decrease in body temperature 

(impaired thermoregulation) which results 

in a spike in the transfer of potassium ions 

to the extracellular, thus triggering 

shivering. However, coloading fluid 

therapy is very important in spinal 

anesthesia patients to maintain blood 

pressure stability during surgery. 

Coloading has a significant effect in 

overcoming hypotension after spinal 

anesthesia. This action can optimize blood 

pressure, thus minimizing the risk of 

complications during surgery. 
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