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Abstract 

Background: Shivering is one of the most common unpleasant problems associated with spinal 

anesthesia, causing dissatisfaction and undesirable complications in patients undergoing elective 

surgery under spinal anesthesia. However, the prevention of shivering has not been thoroughly 

investigated. This study aims to assess the effect of low-dose intrathecal pethidine on the 

prevention of intraoperative shivering among geriatric patients undergoing elective surgery under 

spinal anesthesia. 

Objective : The objective of this study  is to  compare the effect of low-dose intrathecal 

pethidine (0.2mg/kg) added to bupivacaine and bupivacaine alone on the prevention of 

intraoperative shivering among geriatric patients undergoing elective surgery under spinal 

anesthesia at St Peter Specialized Hospital from January 1/23 to April 30/23. 

Methods: A Prospective cohort study was conducted. The study participants were allocated into 

two groups: those given low-dose (0.2mg/kg) intrathecal pethidine with bupivacaine and those 

given bupivacaine alone, based on the medication administered by the responsible anesthetist. 

The data were analyzed using student’s t-test or Mann–Whitney U test, based on the normality of 

distribution, and the results were presented as mean ± SD. The categorical data were analyzed 

using the chi-square test, and the results were presented as frequency and percentage. A p-value 

of less than 0.05 was considered statistically significant. 

Results: The incidence of shivering was observed to be 72.4% in the non-exposed group and 

24.14% in the exposed group, which is statistically significant with a p-value <0.05 (0.0000…). 

Additionally, there was a stastiscally significant difference the intensity of shivering between the 

two groups, with  p- value of <0.05 (0.003). 

Conclusion: Administering a low dose (0.2mg/kg) of intrathecal pethidine with bupivacaine is 

effective in reducing the incidence and intensity of intraoperative shivering among geriatric 

patients undergoing elective surgery under spinal anesthesia, although it may cause mild pruritus. 

Keywords: Shivering, low dose intrathecal pethidine, bupivacaine, geriatrics, elective surgery, 

spinal anesthesia. 
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Chapter One: Introduction 

1.1. Background: 

Shivering is defined as spontaneous, rhythmic, oscillatory, tremor-like muscular hyperactivity 

that occurs as a physiological stress response to core hypothermia in an attempt to raise 

metabolic heat production. It is unpleasant and undesirable complication that occurs after 

subarachnoid block (SAB) and is primarily caused by sympathetic blockade-induced 

vasodilatation. Mainly occurs in hypothermic patients but may also occur in normothermic 

individuals (1). 

Shivering is an uncomfortable and distressing complication after surgery, ranging from mild 

symptoms such as skin eruptions to severe forms with generalized continuous skeletal muscle 

contractions. It interferes with the monitoring of electrocardiograms (ECG), blood pressure (BP), 

and oxygen saturation. It also increases oxygen consumption, lactic acidosis, and carbon dioxide 

production, and decreases patient satisfaction while increasing discomfort (2). 

Most elderly patients undergoing surgery are likely to have cardiovascular and pulmonary 

disorders (30% to 60%). Therefore, they are vulnerable to shivering complications, including 

increased oxygen consumption and carbon dioxide production. This can be dangerous for 

patients with limited ventilator and cardiac reserve (3). Furthermore, shivering can lead to 

surgical difficulties, dislodging clots, and increasing postoperative bleeding (4). 

The shivering scale developed by Crosley and Mahajan classifies shivering during surgery into 

five categories based on the level of muscular activity: zero (no apparent symptoms of 

shivering), one (piloerection or peripheral vasoconstriction without apparent shivering), two 

(where only one muscle is active), three (widespread shivering involving a few muscle groups), 

and four (total body shaking) (5). 

Pethidine, an opioid with substantial kappa agonism and a phenylpiperidine derivative, has a 

molecular structure similar to local anesthetics. It has been used as a sole intrathecal anesthetic 

for surgery due to its ability to stabilize membranes and provide surgical pain relief with 

comparatively low side effects. Limited motor blockade caused by intrathecal pethidine may 

allow for earlier postoperative movement (5). Meperidine HCl, another name for pethidine, has a 
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history of use for shivering, a relatively frequent complication associated with spinal and general 

anesthesia that can be distressing to patients and occasionally result in deleterious consequences 

(6).  

Spinal anesthesia-induced sympathetic blocking and vasodilatation redistribute heat and alter the 

thermoregulatory system in the hypothalamus, leading to hypothermia. Shivering increases 

metabolic activity and oxygen consumption by up to 200-500%. It causes arterial hypoxia and 

has been shown to correlate with an increased risk of myocardial ischemia. It also increases 

intraocular and intracranial pressure and has other effects such as increased cardiac output, 

peripheral vascular resistance, carbon dioxide production, prolonged coagulation, stress 

response, and lactic acidosis. Additionally, shivering interferes with ECG monitoring and pulse 

oximetry due to motion artifacts (7). 

Elderly individuals are more prone to hypothermia due to their decreased ability to regulate body 

temperature through vasoconstriction, shivering, and loss of muscle, fat, and subcutaneous 

tissues. Furthermore, their reduced physiological reserves increase the risk of hypothermia-

related adverse events. Therefore, the prevention of inadvertent hypothermia should be 

mandatory for elderly patients undergoing elective surgery (8). 

Shivering during neuraxial anesthesia may interfere with the monitoring of blood pressure, 

electrical diagrams, and pulse oximetry, in addition to reducing patient comfort and satisfaction 

(9). 
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1.2. Statement of the problem 

The range of post-anesthesia incidence of shivering is from 5% to 65% after general anesthesia 

and 55% after spinal anesthesia, making it one of the most frequent and unwelcome 

complications that cause discomfort and dissatisfaction in patients (10).  

Post-anesthetic shivering and significantly reduced thermal comfort is common negative effects 

during the initial postoperative period (11).  

During and after subarachnoid anesthesia, the threshold for shivering may decrease as 

hypothermia due to vasodilatation, leading to heat loss and peripheral redistribution of heat. 

Although it is usually not fatal, it can have serious consequences for patients with a history of 

cardiac or pulmonary problems, such as increased oxygen consumption (12).  

Elderly patients undergoing spinal anesthesia are more likely to have respiratory and 

cardiovascular problems (30% to 60%), making them more susceptible to shivering and its side 

effects, including increased oxygen demand and carbon dioxide production. This necessitates an 

increase in cardiac output and minute ventilation, which can be harmful in individuals with low 

cardiac and ventilator reserve (13).  

Shivering can have detrimental cardiovascular effects and also complicate surgery, displace 

clots, and increase postoperative bleeding (4). 

 

HYPOTHESIS 

 1. HO,.Adding low dose intrathecal pethidine has no effect on intraoperative shivering 

 2. HA, Adding low dose intrathecal pethidine has effect on intraoperative shivering  
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1.3. Significance of the study 

Elderly patients undergoing neuraxial anesthesia are more susceptible to hypothermia and 

shivering, which can increase oxygen consumption, ventilation, and cardiac output (14). 

Regional anesthetics cause vasodilatation in the skin's blood vessels, leading to an inability to 

maintain homeostasis, especially in elderly surgical patients, as it increases blood flow to the 

skin and heat loss. According to a study, older individuals who are prone to shivering-related 

oxygen consumption, metabolic demands, and cardiovascular morbidities benefit the most from 

the preventive effect of adjuvant low-dose intrathecal Meperidine to bupivacaine against 

shivering (15). The findings of this study will serve as input for future researchers. It will 

increase the knowledge of healthcare providers regarding the incidence of shivering after 

neuraxial block and support evidence-based, high-quality care. Furthermore, it will help bridge 

information gaps by exploring the combination of low-dose intrathecal pethidine with 

bupivacaine to prevent intraoperative shivering, particularly in elderly patients undergoing 

elective surgery under spinal anesthesia who have insufficient compensatory responses to 

shivering. This study can serve as a starting point for future research on this topic of interest. 
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Chapter Two: Literature review 

A prospective trial conducted in Ludhiana, India, in 2014 defined shivering as morbid and 

uncomfortable for patients. It can make monitoring of ECG, blood pressure, and pulse oxygen 

saturation difficult. Shivering also increases oxygen use, lactic acidosis, and carbon dioxide 

production, putting patients at risk for damage if they have a low cardiopulmonary reserve (16). 

An observational prospective study conducted in hospitals in the sub-Saharan area in 2016 found 

that post-surgical shivering presents in various categories, ranging from a minor form that causes 

skin eruptions to a severe form that causes persistent shaking of 50-80% intensity (17). 

In a randomized controlled trial conducted in Iran in 2007, 80 patients scheduled for TURP 

under spinal anesthesia were divided into case and control groups to examine the effectiveness of 

adding low-dose intrathecal pethidine to bupivacaine. In the case group, spinal anesthesia was 

administered using 75 mg of hyperbaric lidocaine 5% in addition to 15 mg of Meperidine. 

Shivering episodes were observed throughout the procedure and in the recovery area. 

Measurements of systolic blood pressure, heart rate, arterial oxygen saturation, and body 

temperature were taken before the induction of anesthesia, as well as 5, 15, and 30 minutes after 

the induction, and in the recovery room. The incidence of shivering was 0% in the Meperidine 

group, while it was 27.5% in the control group (4). 

In quasi-experimental research conducted in Indonesia in 2019, it was found that the elderly are 

more prone to hypothermia compared to adults. The study's findings showed that patients 

between the ages of 41 and 65 accounted for 46.7% of those who had hypothermia, while the 

incidence rate for patients between the ages of 18 and 25 was 13.3%. Spinal anesthesia delayed 

shivering compensations and resulted in hypothermia in the elderly compared to adults (18). 

The efficacy of intrathecal lipophilic opioids in decreasing the incidence of shivering in women 

undergoing cesarean delivery under spinal anesthesia was systematically examined in 21 studies 

involving 1433 patients at Western University. Intraoperative shivering was much less common 

in the intrathecal Meperidine group compared to the control group (2.7% vs. 13.6%). However, 

nausea and vomiting were significantly more common in the intrathecal Meperidine group 

compared to the control group (19). 



 
 
 

 
6 

A study conducted in South Korea in 2010 investigated whether intrathecal Meperidine (0.2 

mg/kg) reduces the frequency and severity of shivering following spinal anesthesia for 

transurethral procedures. Fifty patients scheduled for elective transurethral resection surgeries 

under spinal anesthesia were randomly divided into two groups. The Meperidine group received 

Meperidine (0.2 mg/kg) and 0.5% hyperbaric bupivacaine (8 mg), while the saline group 

received normal saline. The Meperidine group had significantly fewer cases of shivering 

compared to the saline group (4% vs. 32%, respectively) (20). 

In another study, a randomized trial included 150 pregnant women without an urgent need for a 

C-section who were randomly assigned to three groups. In the standard group (S group), spinal 

anesthesia was administered using 0.5% hyperbaric bupivacaine (12.5 mg) along with 0.5 mL of 

0.9% saline. The P5 group received the same amount of bupivacaine along with 5 mg of 

pethidine, and the P10 group received 10 mg of pethidine. When compared to the S group, both 

the P5 and P10 groups showed significantly lower incidence and severity of shivering (21). 

In an Iranian double-blind randomized controlled trial, the effectiveness of intrathecal 

Meperidine was compared with intravenous ketamine in preventing shivering during spinal 

anesthesia for lower limb orthopedic surgeries. Patients in the control group exhibited more 

intense shivering than the other groups at all examination time points (20, 60, 80, 100, and 120 

minutes following spinal anesthesia). The incidence of shivering at 20 and 60 minutes after the 

start of spinal anesthesia was 2.855% and 1.775% in the ketamine and Meperidine groups, 

respectively, while it was 4.62% in the control group. However, there were no significant 

differences in the frequency of nausea, vomiting, or pruritus between the three groups (22). 
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Conceptual frame work  

 This conceptual framework was created by studying various preoperative shivering-related 

literatures to show different factors affecting shivering. 

 

 Sociodemographic factors 

 Age 

 Sex  

 BMI 

 ASA status 

 Vital sign  

Number of HR, MAP, 

Fluid administered, SPO2&TO 

Duration of surgery                                     SHIVRING   

& Blood lost 

 Bupivacaine alone                               low dose pethidine with bupivacaine 
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Chapter Three: Objective of the study 

3.1. General objective 

 To assess   the effect of   adding low dose intrathecal pethidine (0.2mg/kg) 

with bupivacaine on prevention of intraoperative shivering among geriatric 

patients undergoing elective surgery under spinal anesthesia at St Peter 

Specialized Hospital from Juanuary01/23 to April 30/23. 

3.2 .specific objective  

 To compare the incidence of intraoperative shivering between groups  

 To compare the intensity of intraoperative shivering between groups  
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Chapter Four:  study methods and materials 

4.1 study area and period 

The study was conducted at St Peter specialized Hospital from January 01/23 to April 30/23.  St 

Peter Specialized Hospital is located in Addis Ababa, Ethiopia. It was established in 1953 EC. 

The Hospital is the country’s first TB specialized referral Hospital. Currently it provides surgical 

services for more than 500 patients per month. It has six operation rooms and three ICU room 

with a total of 12 beds. It provides surgical service for Orthopedic, urologic, Maxilla-facial, 

neurologic, C/S, Gynecologic, Pediatric, plastic, and emergency procedures. 

4.2 Study design 

Observational prospective cohort study was conducted using a two-arm model, one model was 

low dose (0.2mg/kg) intrathecal pethidine with bupivacaine and the other model was bupivacaine 

alone groups. The incidence and severity of shivering is assessed based on shivering scale 

measurement. 

4.3 population 

4.3.1 Source of population 

All patients admitted for elective surgery under spinal anesthesia at St Peter Specialize Hospital 

from Juanuary1/2023 to April 30/2023..  

4.3.2 Study population 

All geriatrics patients admitted for elective surgery under spinal anesthesia fulfill inclusion 

criteria at St Peter Specialize Hospital from Juanuary1/2023 to April 30/2023. 

4.4. Eligibility 

4.4.1 Inclusion criteria 

All geriatrics patient aged >65 and admitted for elective surgery under spinal anesthesia at St 

Peter Specialize Hospital from Juanuary1/2023 to April 30 2023will be included in the study. 
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4.4.2. Exclusion criteria 

 Patients unable to understand oral or written information 

 Patient taking opioids and NSAIDs 

 Premedicated with dexamethasone 

 Premedicated with paracetamol 

 Allergy to narcotics 

 Patient who takes MO inhibiters 

 Patients preloaded with warm fluid 

 Patients who received other than pethidine with bupivacaine and bupivacaine alone for 

spinal anesthesia  

 

4.5. Sampling technique and sample size determination 

4.5.1. Sample size determination 

Sample size for the study  was calculated using double population  proportion  formula for 

comparison of two proportion with equal sample size Sample size for the study was calculated 

using double population proportion formula for comparison of two proportions with equal 

sampling size based on the following assumption significance level 5% (α= 0.05), power of 

study (1-β) of 80%. 

 

Incidence of shivering which was done in South Korea for exposed groups low dose (0.2mg/kg) 

pethidine with bupivacaine was (4%) non-exposed group was (32%) respectively: based oon 

double population proportion formula sample size =n 

n = (Zα/2+Zβ)
 2

 * (p1 (1-p1) +p2 (1-p2)) / (p1-p2)
2  

=27 per each group 

n = Sample size in each group 
 

α =significance level (1.96)  

1-β=power of study at 80% (0.84)  
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q1= 1-p1  

q2=1-p2  

P1= low dose intrathecal pethidine with bupivacaine exposed group  

P2= bupivacaine alone in non-exposed group 

By considering a contingency of 5%, the sample size becomes 29 individuals per each group. 

Thus, the total sample for both groups was 29x2= 58. Therefore 58 participants were involved in 

the study. 

4.5.2. Sampling technique 

We planned to use a systematic sampling technique to get the required sampling size during the 

study period. According to situational analysis of logbook in last 3 months, approximately 80 

elective geriatrics patients underwent elective surgery under spinal anesthesia for different 

surgical procedure.  Therefore, we included every patient who fulfilled the inclusion criteria to 

the study until the required sample size was fulfilled in each group. Study participants assigned 

to bupivacaine and Pethidine (Group BP) or bupivacaine alone (Group B) based on the type of 

medication they received by the responsible anesthetist managing the case. In St Petro’s hospital, 

most anesthetists use either Pethidine with bupivacaine or bupivacaine alone to administer spinal 

anesthesia (SA). 

 

4.5.3. Data Collection  

Data was collected using structured questionnaire once data collectors have received one day 

training. BSc and MSc anesthetist were assigned to collect data. 

When the patients brought to the operating room, they were assessed by data collectors on the 

waiting room if they fulfilled the inclusion criteria. The premedication history, drug history and 

the sociodemographic variables were checked and baseline vital signs recorded before they 

receive SA.  

 

. 
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4.6. Variable 

4.6.1. Dependent variable 

 Intraoperative shivering 

4.6.2. Independent variable  

 Sociodemographic characteristics (age, sex, weight, height, BMI, ASA) 

 Type of procedure 

 Base line vital sign 

 Duration of surgery  

 Blood loss  

 Fluid intake  

 Type of medication received for SA 

 Intraoperative hemodynamic changes 

 Intraoperative complications  

 

4.7. Data quality assurance 

Pretest of the questionnaire was done on 5% of the sample size before actual data collection. 

Data collectors and supervisors were given half day training about the objective of the study and 

each component of the questionnaire.   

 During data collection, regular supervision and follow up was made. The principal investigator 

cross checked the filled questionnaire for completeness. 

 

4.8 Operational Definitions 

Geriatrics: means according to WHO definition patients with age>65 years-old  

Elective surgery: procedures which is done on schedule.  

Hypothermia- a core body temperature less than 35 
0
C.  
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Post spinal Intra operative shivering:  shivering occurring after spinal anesthesia was 

administered  

Tachycardia:  heart rate greater than 100 

ASA status: - American society of anesthesiologist validated surgical risk stratification 

ASA 1- patients without any co morbidity except the cause for the surgery  

ASA2- patient with mild or controlled systemic disease  

ASA3- patient with uncontrolled or severe systemic disease 

ASA4 –patient with a severe systemic disease that is a constant threat to life. 

The severity of shivering is classified into 5 groups based on muscular activities:  

The shivering scale developed by crossly and Mahajan classifies shivering during surgery into 

five categories based on the level of muscular activity (5). 

Zero (no apparent symptoms of shivering). 

One (piloerection or peripheral vasoconstriction without apparent shivering). 

Two (where only one muscle is active). 

Three (widespread shivering involving a few muscle groups). 

 Four (total body shaking)  

 4.9. Data processing and analyzing 

After data collection, Data was checked manually for completeness and then coded and entered 

into the SPSS version 26 software for analysis.  

Normality test was done using histogram Shapiro Wilk& plot as well as homogeneity of variance 

was checked using Levine’s test. The Checked data were not normally distributed (age, weight, 

height, vital sign, amount of fluid, amount blood lost and duration of surgery). Therefore, non-

parametric tests were used to analyze the data. The continuous data (age, weight, height, vital 

sign, and amount of fluid, amount blood lost and duration of surgery) were analyzed using   

Mann– Whitney U test.   
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The categorical data were analyzed using chi-square test. The result was presented in frequency 

& percent. P-value of less than 0.05 was considered statistically significant. 

4.10. Ethical considerations 

Ethical approval was obtained from the ethical review board of college of medicine and health 

sciences, AAU before the start of data collection. Then, permission letter was submitted to St 

Peter Hospital administration office explaining the objective and purpose of the research with a 

copy of the ethical approval letter. Data collectors took informed consent from each study 

participant before data collection. The privacy of study participants were kept at every stage of 

data collection. 

 

4.11. Dissemination plan 

The study result will be submitted to Addis Ababa University, college of medicine and health 

sciences, department of anesthesia. It will be presented on anesthesia research conference. The 

finding will also be published in reputable journals to reach the vast scientific community around 

the world.  
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Chapter Five: Results 

During the study period, a total of 58 ASA (II) and ASA (III) patients were included in the final 

analysis based on  they received a low dose (0.2mg/kg) of intrathecal pethidine with bupivacaine 

or bupivacaine alone during spinal anesthesia. 

The findings of this study indicated that there was no statistically significant difference in 

sociodemographic variables between the two groups, with a p-value > 0.05. 

The incidence of shivering showed a statistically significant difference between the two groups, 

with 24% and 72% for bupivacaine with pethidine and bupivacaine alone groups, respectively 

(Table 3). The intensity of shivering was lower in the exposed compared to the non-exposed 

group, with a p –value of 0.003. 

Among the intraoperative complications, eight out of nine patients in the exposed group 

developed pruritus, accounting for 27.5%, while only one patient in the non-exposed group 

developed pruritus, accounting for 3.4%. This demonstrated a significant difference in the 

incidence of pruritus between groups, with a p-value < 0.05 (0.011). However, none of the 

patients required treatment for pruritus. 

Regarding intraoperative nausea and vomiting, three patients (10.3%) in the exposed group and 

four patients (13.7%) in the non-exposed group developed these symptoms. There is  no 

statistically significant difference between the two groups in terms of nausea and vomiting, with 

a p-value of 0.687. 
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5.1. Sociodemographic characteristics   

The distribute of sociodemographic characteristics including age, height, weight, ASA 

classification, and gender was compared between the groups.  

The results showed no significant difference between the two groups. 

Table I: Demographic Characteristics of geriatric patients undergoing elective surgery under 

spinal anesthesia at St. Peter Specialized Hospital, Addis Ababa, Ethiopia, from January 1 to 

April 30, 2023. 

Variable Exposed group Non exposed group P value 

Age 69.1±4.83 68.897±3.9582 0.78 

Height 161.6217. ±3747 158.172±6.0773 0.211 

Weight 63.345±7.6171 61.103±7.2867 0.819 

Gender M/F 16/13 9/20 0.060 

ASA 2/3 25/4 25/4 0.647 
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5.2. Intraoperative Hemodynamic measurement  

Saturation Heart rate, temperature&  Mean Arterial Pressure  were measured and recorded every 

10 minutes, there was no statistically significant difference between groups in vital sign except 

axillary temperature which is significant with p _value <0.05 . 

 

Key. Non exposed groups       exposed groups 

 

Figure (I): Represents mean temperature difference between groups. 
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5.3. Intra operative condition 

Table II:  Type of surgery, fluid intake duration surgery and amount of blood lost among 

geriatrics patients undergoing elective surgery under spinal anesthesia at ST Peter Specialized 

Hospital, Addis Ababa Ethiopia, from January 0123 to April 3023. 

Variable 

Surgery type 

Exposed group Non expose group P value 

Proctectomy 

Herniorrhaphy 

Vein ligation 

Hemorrhoidectomy 

Orthopedics  

other  

procedure 

5 

10 

2 

2 

1 

9 

4 

2 

3 

6 

5 

9 

0.67 

Duration 102.758±29.0193 100.690±24.1914 0.911 

Fluid take 1065.517±609.6110 1103.448±8888.2096 0.938 

Blood lost 258.276±115.51 260±130.9580 0.752 

 

Table II: intrar operative value between groups showed no significant difference with a p- value> 

(0.05)   
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5.4. Incidence and Intensity 

Incidence and intensity of shivering among geriatrics patients undergoing elective surgery under 

spinal anesthesia in ST Peter Specialized Hospital, Addis Ababa Ethiopia, from January 0123 to 

April 3023. 

Table III: Incidence of shivering between groups showed significant difference with a p- value < 

(0.001)   

Variable Exposure group Non exposure group P value 

Shivering 

 

Yes 

 

7(24.14%) 21(72.4%)  

0.00000…. 

no 22(75.86%) 8(27.6%) 

 

Figure (II): severity of intra operative shivering showed significant difference between the 

groups with p -value less than 0.05 
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5.5. Intra operative complication 

The comparison of intraoperative complications between the exposed group and non-exposed group 

showed that there was no significant difference in the incidence of nausea and vomiting, with a p-value 

greater than 0.05 (0.687). However,  A significant difference in the incidence of pruritus, with a p-value 

less than 0.05 (0.01). The exposed group had a higher incidence of pruritus (27.5%) compared to the non-

exposed group (3.4%).  

Table 4: Intraoperative Complications in Geriatric Patients Undergoing Elective Surgery under 

Spinal Anesthesia at St. Peter Specialized Hospital, Addis Ababa, Ethiopia, from January 0123 to 

April 3023 

Variable Exposed group Non exposed group P value 

complication pruritus 8(27.5%) 1(3.4%) 0.01 

Nausea 

and 

vomiting 

3(10.3%) 4(13.7%) 0.687 
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Chapter Six: Discussion 

Shivering is a troublesome side effect of spinal anesthesia (SA).Meperidine HCl has been 

historically used to manage shivering (6). 

This study demonstrated that the administration of 0.2mg/kg of intrathecal pethidine with 

bupivacaine effectively reduces the incidence and intensity of shivering during surgery. 

This finding revealed a significant difference in the incidence and severity of intraoperative 

shivering between the groups, with p-values < 0.05. However, there were no significant 

differences between the groups in terms of sociodemographic factors, intraoperative values, 

intraoperative vital signs (except temperature), and nausea and vomiting (p=0.687).  

This study results are consistent with a study conducted in South Korea by Chun D-H, Kill H, 

Kim H-J, Park C, and Chung K-H. In their study, "Intrathecal Meperidine reduces intraoperative 

shivering during transurethral prostatectomy in elderly patients," they found a significant 

difference in the incidence and intensity of intraoperative shivering between the groups, with a p-

value < 0.05. The incidence of intraoperative shivering was 32% in the non-exposed group and 

4% in the exposed group.  

However, their study did not find significant differences in sociodemographic factors, 

intraoperative vital signs (except body axillary temperature), intraoperative complications of 

nausea and vomiting & pruritus between the groups (21). 

Furthermore, our findings align with an RCT study conducted in Iran in 2007. In this study, 80 

patients scheduled for transurethral resection of the prostate (TURP) under spinal anesthesia 

were divided into case and control groups to investigate the effectiveness of adding low-dose 

intrathecal pethidine to bupivacaine on prevention of intraoperative shivering 

This studies by Davoudi M, Mousavi-Bahari SH, and Farhan chi Demonstrated a significant 

difference in the incidence and severity of intraoperative shivering between the groups, with a p-

value < 0.05. The incidence of intraoperative shivering was 27.5% in the non-exposed group and 

0% in the exposed group. Similar to this study, their study did not find significant differences in 

sociodemographic factors, intraoperative vital signs , intraoperative complications between the 

groups (4). 
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In line to our findings, a study conducted in South Korea by Chun D-H, Kill H, Kim H-J, and 

Park C revealed a significant difference in the incidence and severity of intraoperative shivering 

between the groups, with a p-value of less than 0.05. However, there were no significant 

differences between the groups in terms of sociodemographic factors, intraoperative vital signs, 

and intraoperative complications (21). 

This study   also observed a mild incidental effect of pruritus in the exposed groups compared to 

the non-exposed groups, which contrary to  a study conducted in Iran on patients undergoing 

transurethral resection of the prostate (TURP) (4) and also  a study conducted in South Korea on 

TURP patients did not find any incidental effects of pruritus between the groups (21). 

 

In terms of intraoperative complications, our study found that the occurrence of nausea and 

vomiting was comparable between the groups. However, in a randomized controlled trial (RCT) 

conducted in Iran in 2007, involving eighteen  patients scheduled for TURP under spinal 

anesthesia, there was a mild increase incident of nausea and vomiting among the pethidine 

groups(4). 

One possible explanation for our study's findings is that the addition of low-dose intrathecal 

pethidine with bupivacaine reduces the incidence and severity of intraoperative shivering.  

This effect may be attributed to the molecular structure of pethidine, an opioid with substantial 

kappa agonism and a derivative of phenylpiperidine. The molecular structure of pethidine is 

comparable to that of local anesthetics, allowing it to stabilize membranes. Furthermore, 

pethidine provides effective surgical pain relief with relatively low side effects. The limited 

motor blockage caused by intrathecal pethidine may also facilitate earlier postoperative 

movement (5). 
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6.1. Strength 

 We took measures to minimize bias and control for confounding factors during the data 

collection period. 

 This study is a new for throughout the country. 

6.2 Limitations 

  The study was not conducted across multiple centers, and the selection of procedures 

was not specific due to the short duration of the study. Additionally, financial constraints 

limited our ability to follow patients for more than one hour.  
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Chapter Seven: Conclusion and Recommendation  

7.1. Conclusion  

Administering a low dose (0.2 mg/kg) of intrathecal pethidine with bupivacaine is effective in 

reducing the incidence and intensity of intraoperative shivering among geriatric patients 

undergoing elective surgery under spinal anesthesia. However, it should be noted that there is a 

mild incidence of pruritus associated with this intervention. 

7.2. Recommendations 

We recommend that clinicians consider using a low dose (0.2 mg/kg) of intrathecal pethidine 

with bupivacaine to prevent intraoperative shivering among geriatric patients undergoing elective 

surgery under spinal anesthesia.  

Furthermore, we encourage researchers to conduct multicenter studies with larger sample sizes, 

focusing on specific procedures, to further investigate the effectiveness of adding a low dose of 

intrathecal pethidine with bupivacaine in preventing intraoperative shivering among geriatric 

patients undergoing elective surgery under spinal anesthesia. 

. 
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ከቃሇመጠይቅበ ፊትፈቃደኝ ነ ትመጠየ ቂያ ቅጽ፡  

 

ሰላም ታጤናይስጥላኝ  

 

እኔ ____________እባላሇሁ፡፡በአዲስአበባዩንቨርስቲአንስትዚያት /ቤትየጥናትቡድንአባልነኝ ፡፡

የጥናቱዋናአላማ በሆስፒታሇውስጥከወገብበታቺወይም ግማ ሽ አንስትዚያ /ሰመመንወስደዉቀዶህክም ናየሚሰራ

ላቸዉንታካሚውቺም ንአዪነትግማ ሽ አንስትዚያ /ሰመመንእንደተሰጣቸዉሇም ሳሊቡቢቫኪንየሚባልብቻወዪም

ቡቢቫኪንእናፒቲዲንየሚባልአንስትዚያ /ሰመመንበመጠንዪሰጣልእናአፕሪሽ ንበሚደረግላቸዉስአትየሚሰማ ቸ

ዉስሚትካሇሇም ሳሊብርድብርድማ ሇትወይም በብርድየሚመጣየመንቀጥቀጥስሚትየሚሰማ ቸዉከሆነያሇዉን

መጠንሁነታእናየትኛዉንአዪነትአንስትዚያ /ሰመመንየተሰጣቸዉእንደተሰማ ቸዉማ ጥናትስሇፈ ሇኩነው፡፡

ይህንንበተመሇከተተሳትፎዎትሙሇበሙሇበዕርሶፈቃደኝ ነትላይየተመሰረተነው፡፡ 

በዚህጥናትመሳተፉም ሆነአሇመሳተፉበሆስፒታሇውስጥበም ታገገኝው /በም ታገኘውአገልግሎትላይም ንም አይነ

ትሇውጥአያመጣም ፡፡የተመረጡበዚህሆስፒታልህክም ናስሇተደረገሇወትብቻነው፡፡

ውጤቶቹም በሚስጥርየሚጠበቁሲሆንየስም ወይንምማ ንኛውምመረጃአይገሇጽም ፡፡

እንዲሁም የሚሰጡትም ላሽ ከርሰወጢናማ ንነትጋርበማ ንኛውምመልኩአይያያዝም ፡፡ 

በጥናቱእንዲካተቱፈቃደኛኖት ? 

1. ፈቃደኛሆኛሇሁ2.ፈቃደኛአይደሇሁም  
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Annex 1: Informed Consent 

My name is                  I am here on behalf of Abraham Addis A student of postgraduate at Addis 

Ababa University College of health science department of anesthesia. He is conducting research 

for the partial fulfillment of the degree of Master of anesthesia on the incidence and severity of 

post spinal intra operative shivering in Ethiopia.  ’He received Ethical clearance from Addis 

Ababa university college of health science department of anesthesia ethical committee.  

Being part of this study will not affect in any way the service you are getting in this hospital. 

.The data will get be kept strictly confidential and will not disclose to anyone other than member 

of our survey team. I respect any of your decision. The findings of this study will provide 

information about the incidence and severity of post spinal intra operative shivering which helps 

for responsible stakeholders to develop strategies and take appropriate measures to solve the 

Gaps and ensure the welfare of patient’s management in intra operative shivering. This study 

will not harm any study participants. 

Do you agree to participate in the study? 

 

1. Yes                                           2. No (if no, stop) 

          Data collector                Signature                                           

 If you have any concerns, you can contact the principal investigator through:  

0974131404/0989814740 

addisabrham335@gmail .com 
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Annex2: Questionnaire 

Section one: socio-demographic and operative characteristics of the patient  

Q. code Variable measurement Response circle no and 

write measurement number 

101 Age ………years  

102 Sex  1. Male 

2. female 

1, 

2, 

103 Weight        ……kg  

104 Height …………cm  

104 Type of Procedure Procedure name  

 

Section two:  

Section three: vital signs of the patient 

Q. 

code 

Time interval HR SPO2 MAP TO 

201 Baseline vital sign     

202 Vital sign after 10 min of SA     

203 Vital sign after 20 min of SA     

204 Vital sign after 30 min of SA     

205 Vital sign after 40 min of SA     

206 Vital sign after 50 min of SA    

207 Vital sign after 60 min of SA    

SA……. Spinal Anesthesia 

HR ……. hear rate 

SPO2 ……Oxygen saturation 

MAP…means arterial blood pressure 

To…. axillary body temperature 
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Min…. time in minutes 

Section three: patient characteristics and intraoperative complications 

Q. code Variable  measurement Response circle 

no for Q. CODE 

300 and write 

amount and 

measurement 

for others.  

300 

 

 

Medication taken for spinal 

anesthesia 

1. Bupivacaine alone 

2. Bupivacaine with 

adjuvant…………. 

1,                 2,                       

 

301 Fluid take ml  

302 Duration of operation min  

303 Blood lost ml  

304 Nausea and vomiting 1, yes 2, no 1,                 2, 

305 pruritus’ 1, yes 2, no 1,                 2, 

 ml….mil liters 

Section four:  incidence and severity of shivering 

code  measurement Response circle no 

Variable  

 shivering 1, yes                         2, no 1,                             2, 

 

code variable measurement Response circle no 

400 shivering 1, yes         2, no 1, 2, 

If yes code no 400 goes Q401 measurement  

 401, 

Grade of 

shivering 

Grade of shivering 0, no shivering 

1, piloerection or peripheral 

vasoconstriction but no visible 

shivering 

2, muscular activity in only one 

muscle group 

3, muscular activity in more 

0, 

 

1, 

 

2, 

 

3, 
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than one muscle group but not 

generalized shivering;  

 4, shivering involving the 

whole body 

 

4, 

 

 

 

No………. number 

Q……question 

 

 

  

 

 

 

 


