
 
 

 
 

  
 
 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 

 

 
 
 
 
 
 

 

 

 

 

Introduction 
A person’s reaction to any unknown situation 
is called anxiety and is defined as restlessness 
and anxiety (1). Anxiety occurs predominantly 
during the perioperative period and is the  
worst aspect of the perioperative process (1-3).  
On the other hand, preoperative anxiety is an 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
unpleasant tension that may develop secondary 
to a patient’s anxiety about hospitalization, 
anesthesia, or surgery or not knowing what will 
happen after surgery and pain (4, 5). Although 
preoperative anxiety is quite common, its 
prevalence varies between 11-80%, depending 
on the differences in assessment methods in 
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Introduction: Preoperative anxiety is a common psychological condition caused by many factors and can affect 
anesthesia results, postoperative analgesia, and surgery. This study investigated the effects of midazolam and 
midazolam combined with magnesium sulfate on preoperative anxiety. 
Materials and Methods: Sixty patients in the ASA I-II group, aged between 18-60 years, undergoing rhinoplasty 
operations were included in the study. Patients included in the study were randomly divided into two groups using 
the sealed envelope method. The first group (Group M; n:30) received 0.02-0.04 mg/kg midazolam in 100 ml isotonic, 
and the second group (Group MM; n:30) received 2g magnesium sulfate+0.02-0.04 mg/kg midazolam in 100 ml 
isotonic administered intravenously 15 minutes before surgery. In addition, state-trait anxiety inventory (STAI-TX) 
was evaluated preoperatively at 0. minutes and postoperative at 0., 3., 6. hours, and the visual analog scale (VAS) 
was evaluated at 0., 3., and 6. hours postoperatively. 
Results: 66.7% were female (n:40), 56.7% were ASA-I (n:34), the mean age was 26.17±5.57(18-41) years, and the 
mean surgery time was 64±12.64 (35-90) minutes. There was no statistically significant difference between the 
groups regarding age, gender, ASA, and surgical duration of the cases. In addition, heart rate, systolic arterial 
pressure, diastolic arterial pressure, mean arterial pressure, and VAS decreased compared to preoperative values, 
while TOF and STAI-TX values increased in both the M and the MM groups. 
Conclusion: Midazolam and midazolam-magnesium sulfate can be safe and effective for preoperative anxiety. 
Keywords: Preoperative anxiety, midazolam, magnesium sulfate, state-trait anxiety inventory, visual analog scale 
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clinical studies (2,6,7). A recent study reported 
that approximately 7% to 8% of the patients did 
not experience preoperative anxiety, and the 
most severe anxiety was experienced in the 
preoperative waiting room (6). Some studies 
showed risk factors for preoperative anxiety are 
female gender, negative perception of the 
future, history of cancer and smoking, previous 
psychiatric disorder, a high-level education, and 
moderate to severe depressive symptoms (>12 
years) (4). 
  Effective communication strategies, cognitive-
behavioral therapy, perioperative education, 
music therapy, massage therapy, psychological 
preparation, and various pharmacological 
agents are used in the perioperative period  
to reduce anxiety among surgery (1, 8-12). 
Antidepressants, monoamine oxidase inhibitor 
or anxiolytic sedative are pharmacological 
treatments often used to reduce anxiety. 
Midazolam is a benzodiazepine widely used  
in hospitals to treat preoperative anxiety  
and sedate patients in various diagnostic/ 
therapeutic procedures and intensive care 
units. The duration of action of midazolam, 
which starts to act intravenously in 2 minutes, 
is 45-60 minutes in oral intake. It can be 
administered intramuscularly about half an 
hour before surgery in adults and orally in the 
pediatric population (13). 
  Magnesium (Mg) is the fourth most abundant 
cation in the body, involved in hundreds of 
enzymatic reactions, including nucleic acid 
synthesis and energy metabolism. It is used 
alone or in combination with other drugs to 
strengthen the effects. This strengthens the 
drugs, reducing their requirements and 
minimizing their side effects (14). In addition, 
studies have demonstrated the antinociceptive 
effect of Mg (15, 16). Due to these properties, it 
has recently been used in anesthesia to prevent 
the hemodynamic response to intubation, 
provide analgesia in the perioperative period, 
and reduce the analgesic drug dose (17). 

  State-trait anxiety inventory assessment (STAI-
TX) is widely used to measure psychological 
anxiety in various experimental studies. It has 
been reported that this evaluation can yield 
positive results even in clinical situations where 
it is necessary to reduce the patient burden, 
such as minimizing the duration of anesthesia 
by reducing preoperative anxiety (18). Therefore, 
it is considered to reflect patients’ anxiety levels 
before surgery accurately. 
  This study aimed to investigate the effects of 
midazolam administration and midazolam + 
Mg sulfate administration on preoperative and 
postoperative anxiety in patients undergoing 
rhinoplasty operation, using STAI-TX and visual 
analog scale (VAS). 
 

Materials and Methods 
Ethical Statement 
 A randomized, controlled, double-blind clinical 
study was carried out between August 2020 
and January 2021 at Van Yüzüncü Yıl University 
Faculty of Medicine. Prior to the study, approval 
(Decision #08, Date: July 16, 2020) was obtained 
from the Clinical Research Ethics Committee of 
Van Yüzüncü Yıl University Faculty of Medicine. 
In addition, all patients participating in the study 
signed an informed consent form.  
Study Design 
  Sixty patients in the ASA I-II group, aged 
between 18-60, who underwent rhinoplasty 
operations were included in the study. The 
exclusion criteria in the study were as follows: 
patients younger than 18 years old, over 60 
years old, patients other than ASA I-II, patients 
with severe heart, lung, liver disease and kidney 
failure, patients with bleeding diathesis, fever, 
active infection, obese patients with BMI>30, 
patients with intraoperative blood loss of more 
than 1000 ml, allergic to drugs to be used, 
hypothermia and acid-base disorders, and 
electrolyte disorders such as hypokalemia and 
hypocalcemia. Sixty patients were randomly 
divided into two groups using the sealed 
envelope method. The first group (Group M; 
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n:30) received 0.02-0.04 mg/kg midazolam in 
100 ccs of saline, and the second group (Group 
MM; n:30) received 2g Mg sulfate + 0.02-0.04 
mg/kg midazolam in 100ccs saline administered 
intravenously (iv) 15 minutes before surgery. In 
addition, patients’ demographic data (age, ASA 
score, and duration of surgery) were recorded. 
STAI-TX was evaluated preoperatively at 0. 
minutes and postoperative at 0., 3., 6. hours, 
and visual analog scale (VAS) evaluation was 
performed at 0., 3., 6. hours postoperatively. 
  After patients’ standard monitoring on the 
operating table, vascular access was provided 
with 2 18-gauge cannulas. With adequate 
preoxygenation, induction was achieved with 
2mg/kg propofol, 2µg/kg fentanyl, and 0.6mg 
/kg rocuronium. For anesthesia maintenance, 
40% O2, 60% medical air, and 1 minimal alveolar 
concentration (MAC) value desflurane were 
used as the inhaled anesthetic agent. Hypoxia, 
hypercapnia, hypocapnia, hypertension, and 
hypotension were avoided during general 
anesthesia. If the mean arterial pressure (MAP) 
was 20% over the initial value for one minute, 
the superficial anesthesia findings, such as tears 
and sweating, were evaluated and treated with 
fentanyl 1 µg/kg iv when necessary. In the 
persistence of hypertension, 50-100 µg iv of 
nitroglycerin was administered. Hypotension 
was a MAP 20% lower than the initial value for 
one minute or longer. In hypotension, the 
intravenous fluids’ administration rate was 
increased, and if hypotension persisted, it  
was treated with 5 mg iv ephedrine. A heart  
rate (HR) below 45 beats/min was considered 
bradycardia, and over 100 beats/min as 
tachycardia. In bradycardia, 0.5 mg iv atropine 
was used, whereas 5-10 mg iv esmolol was 
administered in tachycardia. In addition, 0.1 mg/ 
kg rocuronium was administered in case of 
requirement for additional muscle relaxants.  
At the end of the operation, extubation was 
performed after standard decurarization with 
atropine and neostigmine when appropriate 
conditions were provided. For postoperative 

analgesia, 1 mg/kg tramadol + 10 mg/kg para 
cetamol iv were administered as a standard 
procedure. Operation time, HR, MAP, Systolic 
arterial pressure (SAP), diastolic arterial 
pressure (DAP), peripheral oxygen saturation 
(SpO2) and neuromuscular monitoring (Train of 
four [TOF]) data were recorded. 
Statistical Reviews 
 The NCSS (Number Cruncher Statistical 
System) 2007 (Kaysville, Utah, USA) was used 
for statistical analysis. Descriptive statistical 
methods (mean, standard deviation, median, 
frequency, percentage, minimum, maximum) 
were used. The conformity of the quantitative 
data to normal distribution was tested with 
the Shapiro-Wilk test and graphical analysis. 
Independent t-test was used to compare 
normally-distributed quantitative variables 
between two groups, and the Mann-Whitney U 
test was used to compare two groups of non-
normally distributed quantitative variables. 
 Repeated analysis of variance measurements 
was used for intra-group comparisons of 
normally distributed quantitative variables, and 
Bonferroni-corrected binary evaluations for 
pairwise comparisons. The Friedman Test was 
used for intragroup comparisons of quantitative 
variables with anormal distribution, and the 
Bonferroni-corrected Wilcoxon signed ranks 
test was used to evaluate pairwise comparisons. 
Pearson chi-square compared qualitative data. 
Significance was accepted as p<0.05. 
 
 
 
 
 
 
 
 
 
 
 

 

 

 Table 1. Comparison of descriptive characteristics 

Variables Group M  Group MM P value 
N (%) N (%) 

Gender 
  Male 
  Female  

12 (40) 
18 (60) 

8 (26,7) 
22 (73,3) 

a 0,273 

ASA 
  I  
  II 

19 (63,3) 
11 (36,7) 

15 (50) 
15 (50) 

a 0,297 

Age  25,57±5,08 27,77±5,65 b 0,062 
25 (18-41) 27,5 (18-38)  

Duration of 
surgery (min) 

64,5±13,09 63,5±12,4 b 0,762 
65 (35-90) 60 (45-90)  

M: Midazolam, MM=Midazolam+Magnesium Sulphate. a Pearson Chi-
Square Test, b Student-t-Test. Age and Duration of surgery (min) were 
given as Mean±Standard Deviation /Median (Minimum-Maximum) 
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Results 
  Of the participants, 66.7% were female (n:40), 
56.7% were ASA I (n:34), the mean age was 
26.17±5.57 (18-41) years, and the mean surgery 
time was 64.00±12.64 (35-90) minutes (Table 1). 
There was no statistically significant difference 
between the groups regarding age, gender, 
ASA, and surgery time (p>0.05). HR, SpO2, and 
TOF values are shown in Table 2. While there 
was no difference between the HR and SpO2 
values, TOF values were significantly lower in 
the preoperative MM than in the M group. 
However, when the groups were evaluated 
within themselves, HR measured after the 
surgery decreased compared to preoperative 
values (p<0.001), TOF increased (p<0.001), and 
there was no change in SpO2(p>0.05) (Table 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The participants’ SAP, DAP, and MAP values are 
given in Table 3. The postoperative 60. minute 
SAP values of the participants in the MM group 
were lower than those in the M group. In 
addition, it was observed that the preoperative 
DAP and MAP values of participants in the MM 
group were higher than the M group, and the 
values measured at the postoperative 60th 
minute were significantly lower. When the 
groups were evaluated within themselves, the 
postoperative values decreased compared to 
the preoperative values (p<0.001). 
 The VAS and STAI-TX results of the participants 
are given in Table 4. It was observed that the 
postoperative VAS values in both groups were 
significantly lower than the preoperative values 
(p<0.001), and the decrease in the VAS values 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3. Comparison of systolic arterial pressure (SAP), diastolic arterial pressure (DAP), and mean arterial pressure 
(MAP) values of the groups 

Variables 
SAP (mmHg) DAP (mmHg) MAP (mmHg) 

M (n=30) MM (n=30) P value M (n=30) MM (n=30) P value M (n=30) MM (n=30) P value 

Before 
Surgery 

117,73±14,62 119,2±13,86 b0,692 
62,63±11,57 71,1±9,96 b0,003** 

 
81±11,56 87,16±10,51 b0,035* 

119 (85-142) 122 (85-144) 62 (37-91) 71 (46-91) 80(53-107,3) 87,7(59-107,3)  
15. min after 
surgery 

95,27±13,20 97,5±11,84 b0,493 
48,17±11,00 51,2±8,12 b0,229 

 
63,8±10,72 66,6±8,23 b0,267 

94,5(76-128) 97 (77-128) 46 (30-85) 49 (39-70) 62,7(45,3-90) 64,8 (53-86,7)  
30. min after 
surgery 

94,47±11,81 94,8±10,56 c0,589 
46,67±8,33 49,9±8,24 b0,132 

 
62,6±8,78 64,8±8,38 b0,306 

91 (78-141) 92 (77-123) 45,5 (32-68) 48,5(39-70) 62,2(49-92,3) 64 (51,7-83,3)  
45. min after 
surgery 

97,31±10,80 95,3±10,03 b0,462 
50,8±10,22 49,47±5,91 c0,843 

 
66,3±9,49 64,7±6,36 b0,461 

96 (80-120) 94,5 (79-125) 51 (34-85) 49 (40-65) 63(52-96,7) 63 (55,3-85)  
60. min after 
surgery 

103,1±14,07 90,52±10,34 b0,002** 
58,39±10,10 50,5±8,6 c0,006** 

 
70,2±18,11 63,89±8,72 c0,005** 

102 (79-132) 88 (77-118) 55 (38-77) 49 (41-71) 70,5 (0-89,3) 61,7(54-85,3)  
P value e0,001** e0,001**  e0,001** e0,001**  e0,001** e0,001**  

Difference 

15. min after 
surgery 

-22,4±13,14 -21,7±17,54 b0,849 
-14,4±13,26 -19,9±13,09 c0,067 

-17,1±12,25 -20,5±13,85 b0,320 ee0,001** ee0,001** ee0,001** ee0,001** ee0,199 ee0,001** 
30. min after 
surgery 

-23,27±18,6 -24,40±17,74 b0,810 
-15,97±12,61 -21,2±14,82 b0,146 

-18,40±13,63 -22,27±15,08 b0,302 ee0,001** ee0,002** ee0,001** ee0,001** ee0,001** ee0,002** 
45. min after 
surgery 

-20,2±17,67 -23,9±15,18 b0,397 
-11,41±13,44 21,67±12,27 b0,003** 

-14,36±13,91 -22,41±12,11 b0,021* ee0,001** ee0,001** ee0,006** ee0,001** ee0,001** ee0,001** 
60. min after 
surgery 

-15,6±19,98 -27,4±16,05 b0,037* 
-4,09±15,62 -21,29±12,3 b0,001** 

-10,71±20,49 -23,3±13,07 b0,020* ee0,103 ee0,001** ee1,000 ee0,001** ee0,001** ee0,001** 
b Student t-Test, c Mann Whitney-U Test, e Friedman Test & Wilcoxon Corrected Pairwise Comparisons **p<0,01. Measurement results 
are given as Mean±Standard Deviation Median (Minimum-Maximum) and in-group differences as Mean±Standard Deviation 
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of group MM was higher than that of group 
M, especially at the postoperative 6th hour (p= 
0.024). Both groups’ postoperative STAI-TX 
values were higher than preoperative values 
(p<0.001). In addition, the preoperative STAI-TX 
measurements of the M group were higher 
than the MM (p<0.05). When the increase in 
STAI-TX values was examined, the increase in 
the MM group was higher at the postoperative 
3rd hour than in the M group (p=0.42). 
Discussion 
  Preoperative anxiety, one of the patients’ main 
problems, can increase the intraoperative risk 
and worsen the postoperative prognosis. 
Therefore, in this study, we investigated the 
effects of midazolam and midazolam + Mg 
sulfate on the preoperative and postoperative 
anxiety undergoing rhinoplasty. Administering 
midazolam and midazolam+ Mg sulfate caused 
a decrease in VAS and increased STAI-TX. 
Patient's preoperative anxiety also affects their 
pain, analgesic needs, length of stay in the 
hospital, perioperative care and treatment,  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

postoperative anxiety, and patient satisfaction 
(4, 19-21). Perioperative anxiety can increase the 
distress experienced by the patient, making it 
difficult to manage and control postoperative 
pain (4). Furthermore, patient’s preoperative 
and postoperative anxiety and psychological 
distress may increase intraoperative analgesic 
requirements. In addition, patient-controlled 
analgesia may lead to more frequent analgesic 
demand  (22). As a result, it has been reported 
that patients with high preoperative anxiety or 
high distress may have higher postoperative 
complication rates and impaired or delayed 
wound healing (23). Therefore, treating anxiety 
in the perioperative period can improve the 
patient’s perioperative experience and the 
adverse effects that may arise from anxiety. 
 Psychological therapy and pharmacological/ 
non-pharmacological agents for therapeutic 
purposes have been investigated to reduce the 
perioperative anxiety of patients undergoing 
surgical operations. Preoperative anxiety, fear, 
and an unpleasant feeling associated with 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4. Comparison of the groups' visual analog scale (VAS) and state-trait anxiety scale (STAI-TX) values 

Variables 
VAS STAI-TX 

Group M  
(n=30) 

Group MM 
(n=30) P value Group M  

(n=30) 
Group MM  

(n=30) P value 

Before Surgery    41,87±2,47 40,5±2,01 b0,029*   42 (38-47) 40 37-45) 
0. hour after  
surgery 

6,9±0,92 7,3±0,7 c0,121 43,7±2,39 43,03±1,79 c0,228 7 (5-8) 7 (6-9) 44 (40-48) 43 (40-48) 
3. hour after  
surgery 

3,3±0,75 3,37±0,93 c0,81 44,97±2,46 44,83±1,80 b0,811 3 (2-5) 3 (2-5) 45 (41-50) 45 (41-49) 
6. hour after  
surgery 

2,83±0,59 2,77±0,63 c0,646 52,8±2,14 52,97±3,11 b0,81 3 (2-4) 3 (2-4) 52,5 (49-57) 53,5 (46-57) 
P value e0,001** e0,001**  e0,001** e0,001**  

Difference 
0. hour after  
surgery 

  
 1,83±1,62 2,47±1,2 b0,09   ee0,014* ee0,003** 

3. hour after  
surgery 

-3,6±1,1 -3,9±0,74 c0,18 3,1±2,11 4,27±2,24 b0,042* ee0,001** ee0,001** ee0,001** ee0,001** 
6. hour after  
surgery 

-4,07±0,78 -4,53±0,73 c0,024* 10,93±2,78 12,40±3,02 b0,055 ee0,001** ee0,001** ee0,001** ee0,001** 
bStudent-t Test, cMann Whitney-U Test, eFriedman Test & Wilcoxon Corrected Pairwise Comparisons **p<0,01; *p<0,05. 
Results are given as Mean±Standard Deviation Median (Minimum-Maximum). 
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illness activate the sympathetic nervous  
system, increasing catecholamine release, 
glucocorticoid levels, HR, and blood pressure. 
At the same time, it may cause postoperative 
complications by affecting immune responses 
(24). For this reason, anxiety rating scales and 
patients’ parameters, such as HR and MAP, are 
evaluated regarding anxiety in studies. 
  Preoperative anxiety is associated with a lower 
quality of life and cognitive performance, 
greater need for information, poorer memory 
and attention, extended hospital stays, 
depressive symptoms, and increased physical 
disability (25). In a study investigating the effects 
of clonidine and gabapentin on preoperative 
anxiety in cardiac surgery patients, it was 
determined that both drugs caused a decrease 
in anxiety levels, but the clonidine group gave 
better results (26). In a study of children aged 
4-12 years undergoing ophthalmologic surgery 
under general anesthesia, oral clonidine, 
dexmedetomidine, and midazolam exhibited 
effective sedation, anxiolysis, and acceptable 
separation from parents. Children given 
midazolam were calmer and less anxious 15, 30, 
45, and 60 min after premedication compared 
to those given clonidine and dexmedetomidine 
(27). In addition, it has been documented that 
midazolam increases patient comfort during 
transesophageal echocardiography, reduces 
stress, causes amnesia, and makes the  
patient more adaptable (28). Habib et al. (29) 
determined that intravenous midazolam 
administration in patients undergoing cataract 
surgery did not differ between those who 
received it and those who did not. It has been 
suggested that this result is probably due to the 
low dose in elderly patients who need to be 
alert. Pekcan et al. (30) found that diazepam 
and midazolam reduced anxiety levels before 
anesthesia compared to a placebo. 
  Gupta et al. (31) reported that a higher dose 
of midazolam (0.06 mg/kg) produced better-
quality anxiolysis and sedation with lower 

intraoperative recall rates without significantly 
affecting heart rate, respiratory rate, and SAP 
compared to a lower dose (0.02 mg/kg). 
However, they observed that a higher dose of 
midazolam caused a significant decrease in 
DAP and oxygen saturation in room air. This 
study determined that HR, SAP, DAP, MAP, and 
VAS decreased compared to preoperative 
values, while TOF and STAI-TX increased after 
0.02-0.04mg/kg midazolam administration. 
Our study’s results are similar to those of 
previous studies with midazolam. 
  Mg is helpful in treating painful conditions 
when used alone or as an adjuvant to 
potentiate the effects of drugs. Mg may also 
reduce the consumption of analgesics in  
the intraoperative and postoperative periods. 
Tramer et al. (32) found a significant decrease 
in the postoperative morphine requirements of 
patients who were administered Mg. In another 
similar study, Özkan et al. (33) observed that 
preoperative single-dose Mg administration 
reduced postoperative morphine consumption. 
Altun et al. (14) reported that administration  
of Mg with midazolam moderately reduced 
overall midazolam consumption without serious 
side effects. It has been reported that due to the 
decrease in midazolam consumption, the time 
to start spontaneous ventilation with the 
endotracheal tube and the extubation time is 
shortened. In the same study, the authors 
suggested that adding Mg as an adjuvant 
reduces the sedation requirement and provides 
better sedation during mechanical ventilation. 
  Based on this information, this study observed 
a decrease in HR, SAP, DAP, MAP, and VAS 
values and an increase in TOF and STAI-TX 
values in the MM group, administered 2g Mg 
sulfate together with midazolam. In the MM 
group, the increase in TOF at 30. and 60. 
minutes after surgery, the decrease in SAP, 
DAP, and MAP at 45. and 60. minutes after the 
operation and the decrease in the VAS values 
at the postoperative 6th hour were statistically 
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significantly different compared to the M. The 
more significant decrease in blood pressure at 
postoperative 45. and 60. minutes due to Mg 
administration is due to the more significant 
hypotensive effect of Mg administration with 
midazolam. Although there were differences in 
the HR, VAS, and STAI-TX compared to the 
preoperative period, the surgical time, HR, VAS, 
and STAI-TX in the M were similar to the results 
of the patients who received only midazolam. 
  The strength of our study is that it is the first 
study to investigate the effect of Mg sulfate 
application combined with midazolam on 
preoperative anxiety. The weaknesses of our 
study are that it is a single-center study, and 
 the blood level of Mg cannot be measured. 
Therefore, our results should be supported by 
multicenter studies with larger sample size and 
diversity. 
Conclusion  
  In conclusion, as previous studies have shown, 
midazolam and Mg sulfate, combined with 
midazolam, can be used as safe and effective 
treatments for preoperative anxiety. However, 
more studies are needed to measure the Mg 
blood level to find the appropriate Mg dose. 
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