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ABSTRACT 

Introduction: Surgery is a stress that causes physiological reactions (endocrine) and psychological stress (fear and anxiety). 

Preoperative anxiety stimulates the sympathetic, parasympathetic, and endocrine systems, resulting in increased heart rate, blood 
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pressure and cardiac irritability resulting in arrhythmias. The aim of this study was to investigate the relationship between 

preoperative anxiety and reduction of blood pressure after spinal anesthesia. Materials and Methods: This prospective cohort study 

was performed on all patients referred to the hospital who underwent surgery requiring spinal anesthesia (lower abdominal, pelvic 

and lower limb surgeries). The personal information form and the BAL anxiety assessment form were completed and the patients 

were finally divided into two groups of low stress (A) and high stress (B). Comparison of the two groups was performed using 

parametric and nonparametric tests including t-test, chi-square, Repeated Measure Anova and Within Subject Effect and SPSS 

version 18 was used for data analysis. Results: In this study, 100 subjects (57% high stress and 43% low stress) with mean age 41.24 ±

1.26 years old were included. The results showed that mean arterial blood pressure in both high and low stress groups was 

significantly decreased during operation (P = 0.040 and F = 3.03). But there was no significant difference between two groups in 

decreasing trend (P˃0.05). Also, the heart rate per minute decreased significantly over time in both high stress and low stress groups 

(P˂0.001 and F = 9.002). But there was no significant difference between the two groups in decreasing trend (P˃0.05). Conclusion: 

Although, in general, mean arterial blood pressure and heart rate per minute in both high stress and low stress groups decreased 

significantly over time, there was no significant difference between mean arterial pressure and heart rate per minutes in both high 

stress and low stress groups, which could be due to the low sample size in this study. 

 

Keywords: Anxiety, Blood Pressure, Spinal Anesthesia. 

 

 

1. INTRODUCTION 

Surgery is now considered a cure for many diseases and injuries (Foggitt, 2001). Approximately more than 72 million surgeries are 

performed in the United States alone each year (Apfelbaum et al., 2003) while surgery is a significant and potential risk and 

endangers the patient's health and can induce psychological reactions such as anxiety (Rohy et al., 2006). Surgery of any kind is 

considered as a stressful experience because it is a threat to the whole body and sometimes a threat to life (Uddin et al., 2002). Most 

patients experience preoperative anxiety. Anxiety is a vague, worrisome, distressing or anxious feeling (Valens et al., 2003) that is 

often caused by being in an unfamiliar situation, feeling the risk of death (Padmanabhan et al., 2005), discomfort, fear of 

postoperative pain, and one of the first known causes of anxiety is the fear of postoperative pain (Sargent et al., 2004). Surgical pain 

is an unpleasant sensation in response to tissue irritation and nerve stimulation, which not only causes patients to suffer particularly 

during the first 24 hours after surgery, but also increases sympathetic tone and oxygen consumption in the heart muscle and 

eventually, causes myocardial infarction, especially in the elderly and also with increased sympathetic tone and oxygen consumption 

in patients, causes significant hemodynamic changes and anxiety, especially hypertension and increased heart rate, during and after 

surgery (Pakulski et al., 2001). 

Although in general the pain and anxiety of experiencing it is a biological function, sometimes it is not, and the continuation of a 

severe pain, especially during surgical excision, is not only a biological response, but also if it is not sufficiently relieved it can cause 

many side effects, such as increased anxiety, resulting in the release of catecholamines, cortisol and aldosterone release, and 

ultimately increased heart rate and hypertension (Hillman et al., 1987). Regarding postoperative pain control, opioids, non-steroidal 

and anti-inflammatory drugs, a variety of topical and regional anesthesia techniques, and psychological support, while having their 

own place, have benefits and limitations (Kehlet and Holte, 2001). One way to deal with postoperative pain is spinal anesthesia, as it 

is usually helpful in eliminating or alleviating pain from trauma or surgery usually nerve blocking by a local anesthesia before 

experiencing trauma or surgery. Not only does it reduce pain when there are block effects, but it also reduces pain even after the 

block effects are eliminated (Lalouei et al., 2009). Spinal anesthesia is a new method that has fewer risks than general anesthesia and 

causes sufficient level of analgesia for surgery. The use of neuraxial anesthesia has been greatly increased in surgery. Advantages of 

neuraxial analgesic techniques include: reduced risk of unsuccessful intubation and aspiration of gastric contents and no use of 

depressant drugs. In addition, the anesthesia technique has a rapid onset and creates a deep nerve block and, due to the low 

anesthetic dose used, the risk of anesthesia poisoning is low, plus the amount of patchy blocks in spinal anesthesia is very 

uncommon (Williamson et al., 1997). Reducing pain with topical anesthetics due to better tolerance, in addition to reducing nausea 

and vomiting, also reduces the need for opiates and has been used as an analgesic technique in various surgical procedures 

(Visalyaputra et al., 1999). 

Due to the fact that studies on the role of surgery-related pain and anxiety, and especially hemodynamic changes, have been 

scarce worldwide. The aim of this study was to investigate the relationship between preoperative anxiety and reduction of blood 

pressure after spinal anesthesia. 
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2. MATERIALS AND METHODS 

This prospective cohort study was performed on all patients referred to Kowsar Hospital in Semnan 2017, Iran who underwent 

surgery requiring spinal anesthesia (lower abdominal, pelvic and lower limb surgeries). After thorough explanation of the study and 

obtaining informed consent based on inclusion criteria, the subjects were included in the study. 

 

Inclusion criteria 

1. Age of 25 to 70 years old 

2. Need for spinal anesthesia  

3. Lack of spinal cord compression  

4. No infection at the site of spinal anesthesia injection 

5. Lack of history of acute mental disorders (anxiety, psychotic and depression disorders) 

6. History of chronic high or low blood pressure, history of neurological diseases such as multiple sclerosis and history of heart 

disease. 

 

Exclusion criteria 

Lack of informed consent 

All clinical, paraclinical and personal information was recorded in the form. A questionnaire form containing personal information, 

history of previous illness and other required information was received from the patients. The personal information form and the 

BAL anxiety assessment form were completed and the patients were finally divided into two groups of low stress (A) and high stress 

(B). The patient's right arm blood pressure lying down was taken 5 minutes before spinal anesthesia, and recorded in the form of 

each individual. After injection of 3 ml of anesthesia (0.5 mg Bupivacaine) at 1, 5, 15 and 30 min intervals after spinal anesthesia, the 

patient's blood pressure, heart rate, pupil dilation, shivering and perspiration rate were assessed and recorded. 

 

Sample size 

If we consider the mean incidence of hypotension after spinal anesthesia in the subjects to be 50%, to obtain the actual value of the 

population under study with an accuracy of 5% (d = 0.01), it required 100 people to study according to the following formula.  

 

𝑁 =
z2 P(1 − P)

d2
 

              Z=1.96       P= 0.5 

 

Data analysis method 

Comparison of the two groups was performed using parametric and nonparametric tests including t-test, chi-square, Repeated 

Measure Anova and Within Subject Effect and SPSS version 18 was used for data analysis. 

 

Ethical considerations 

Since this study was a cohort study and did not interfere with patients' health, there was no problem in the implementation of the 

project in terms of medical ethics and due to the consent of the patients, it was tried to provide a detailed explanation to the patient 

about the way the study was performed so the patient would also be aware of future issues and how to collaborate with the study. 

Patient information was also kept confidential. The approval code is IR.SEMUMS.REC.1394.156.  

 

3. RESULTS 

The mean age of the subjects was 41.24±1.26 years. The lowest age was 25 years old and the highest age was 68 years old. 20 (20%) 

subjects were in the young group (less than and equal to 29 years old), 63 (63%) were in the middle-aged group (between 30 and 59 

years old) and 11 (11%) in the elderly group (60 years and above). There was no information about age of six patients (6%). In this 

study 60 patients (60%) were male and 40 (40%) were female. In terms of marital status, 70 (70%) were married and 30 (30%) were 

single. In terms of education level, 18 (18%) were under diploma, 22 (22%) held a diploma degree, 7 (7%) held an associate degree, 

29 (29%) held a bachelor degree, 9 (9%) held a master degree, 7 (7%) held a PhD degree or higher, 8 (8%) were unclear and 56 

(56%) were employed and 33 (33%) were unemployed. The mean work experience of the employed ones was 15.09±1.09 years. 
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Anxiety status of the patients was evaluated in Table 1 and according to the results; the mean score of the subjects from the 

anxiety questionnaire was 26.86±1.45. Also, based on the score obtained from the BAL anxiety questionnaire, the subjects were 

divided into two groups: low stress (a score of 30 or less) and high stress (a score of higher than 30). Accordingly, 57 (57%) had high 

stress and 43 (43%) had low stress. 

 

Table 1 Distribution of BAL Anxiety Status Axes 

Question  Never  Low  Medium  High  Total  

Numbness and 

paresthesia 
40% 26% 21% 13% 100% 

Feeling hot 

(heat) 
29% 30% 24% 17% 100% 

Tremor in legs 34% 34% 24% 8% 100% 

Inability to relax 29% 35% 25% 11% 100% 

Fear of a bad 

accident 
27% 33% 24% 16% 100% 

Vertigo and 

drowsiness 
38% 26% 21% 15% 100% 

Heart 

palpitations and 

panting 

25% 25% 33% 17% 100% 

Variable mode 38% 29% 23% 10% 100% 

Horrified 30% 25% 30% 15% 100% 

Nervous 35% 25% 25% 15% 100% 

Feeling of 

suffocation 
26% 28% 21% 15% 100% 

Tremor in hands 23% 26% 31% 20% 100% 

Tremor of body  33% 19% 36% 12% 100% 

Fear of losing 

control 
30% 22% 30% 18% 100% 

Difficulty in 

breathing 
36% 22% 21% 21% 100% 

Fear of dying 33% 19% 15% 33% 100% 

State of fear 19% 29% 28% 24% 100% 

Indigestion and 

abdominal 

discomfort 

35% 14% 21% 17% 100% 

Fainting 35% 14% 21% 12% 100% 

Blushing 25% 17% 32% 26% 100% 

Sweating (not 

due to heat) 
24% 16% 32% 28% 100% 

 

In Table 2, variations of mean arterial pressure (MAP) were measured 5 times. Repeated Measure Anova test was used for both 

groups. The result of the test was that the MAP level in both high stress and low stress groups was significantly decreased over time 

(P-value = 0.040 and F = 3.03 using Within Subject Effect test) but there was no significant difference between the two groups in the 

decreasing trend (P-value˃0.05). 
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Table 2 Variations of Mean Arterial Pressure 

 

 
Low stress  High stress  

Mean Arterial Pressure Mean  Standard deviation  Mean  Standard deviation  

5 minutes before  94.48 12.26 97.83 10.16 

1 minute after 93.75 9.07 96.04 12.13 

5 minutes after 89.42 10.43 95.29 8.54 

15 minutes after 86.74 11.85 97.79 45.31 

30 minutes after 87.51 10.89 89.57 8.67 

 

In Table 3 & figure 1, variations of heart rate per minute were measured 5 times. Repeated Measure Anova test was used for 

both groups. The result of the test was that the heart rate per minute decreased significantly over time in both high stress and low 

stress groups (P-value˂0.001 and F = 9.002) but there was no significant difference between the two groups in the decreasing trend 

(P-value˃0.05). 

 

Table 3 Heart rate per minute 

 Low stress  High stress  

Mean Arterial Pressure Mean  Standard deviation  Mean  Standard deviation  

5 minutes before  82.78 13.66 84.70 10.87 

1 minute after 83.47 17.26 82.89 9.14 

5 minutes after 80.59 19.47 82.31 9.23 

15 minutes after 78.36 14.25 82.79 7.37 

30 minutes after 78.50 14.26 80.54 7.78 

 

 

 

Figure 1 Variations of heart rate per minute in different times 

 

Anxiety status was assessed by gender. Accordingly, 56.1% (32 subjects) had high stress, 65.1% (28 subjects) with low stress were 

male and 43.9% (25 subjects) had high stress and 34.9% (15 subjects) with low stress were female. According to the results, there 

was no significant relationship between gender in high stress and low stress groups (P= 0.242). The status of distribution in age 

groups in this study was 12 (21.1%) with high stress and 8 (18.6%) with low stress in the young group (less than 29 years old), 36 

(63.2%) with high stress and 27 (62.8%) with low stress in the middle age group (30-59 years old), 9 (15.8%) with high stress and 2 

(4.7%) with low stress in the elderly group (over 60 years old) and finally in the unclear group 0 in the high stress group and 6 
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patients (14%) in the low stress group. According to these results, there was a significant relationship between age groups in low 

stress and high stress groups (P= 0.013). 

 

4. DISCUSSION  

Surgery is a stress that causes physiological reactions (endocrine) and psychological stress (fear and anxiety) (Sexton and Helmreich, 

2000). Preoperative anxiety stimulates the sympathetic, parasympathetic, and endocrine systems, resulting in increased heart rate, 

blood pressure and cardiac irritability resulting in arrhythmias. The extent and increased duration of anxiety can lead to increased 

protein breakdown, reduced wound healing and immune action response, increased risk of infection (Barnason et al., 1995). 

Therefore, the aim of this study was to investigate the relationship between preoperative anxiety and low blood pressure after spinal 

anesthesia. The results of our studies showed that mean arterial blood pressure (MAP) in both high stress and low stress groups was 

significantly decreased during operation (P= 0.040 and F= 3.03) but there was no significant difference between the two groups in 

the decreasing trend (P˃0.05). 

In studies in this field such as the study of Carrera, 100 cesarean candidates were included and subjects were divided into three 

groups of low stress, medium stress and high stress. The results of this study showed that, like our study findings, mean arterial 

pressure and heart rate per minute decreased in both high stress and low stress groups over time. However, this relationship was 

not significant in our study (Carrera et al., 2000) and in a study by Moharari et al. (2013), heart rate and mean arterial pressure were 

significantly reduced in the group receiving anesthetic, which is similar to the findings of our study (Moharari et al., 2013). 

Also, in this study, the heart rate per minute in both high stress and low stress groups was significantly decreased over time 

(P˂0.001 and F = 9.002). But there was no significant difference between the two groups in decreasing trend (P˃0.05). And in a study 

by Ryhanen et al., aimed at investigating the cardiovascular effects of anesthetics, they reported no change in systolic and diastolic 

blood pressure, whereas mean heart rate was significantly reduced. The results of this study are consistent with our study, which 

may be due to the low sample size of the study like our study (Ryhanen et al., 1996). And another study by Salonen et al. in Finland, 

aimed at examining the effect of adrenaline on plasma hemodynamic and catecholamine changes, showed that adrenaline 

significantly increases heart rate but does not affect systolic and diastolic blood pressure. Therefore, using drugs to reduce the pain 

caused by surgical incisions, by reducing the anxiety of surgery, a basis should be provided for preventing hypertension and 

increased heart rate (Salonen et al., 1988). 

 

5. CONCLUSION 

Overall, the results of this study showed that although, in general, mean arterial blood and heart rate per minute in both high stress 

and low stress groups were significantly decreased over time, there was no significant difference between mean arterial pressure and 

heart rate per minute in the high and low stress groups, which may be due to the low sample size in this study. Therefore, further 

studies with larger sample sizes are recommended to other researchers. 
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