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Abstract

Background: In choosing the anesthesia method, spinal anesthesia is more preferable for cesarean
surgery. In cesarean surgery, it is very important to know the drug that has more hemodynamic
stability, which can be useful in choosing the most suitable drug. Therefore, this study was conducted
with the aim of comparing intrathecal injection of dexmedetomidine and bupivacaine with bupivacaine
alone on hemodynamic changes in pregnant women candidates for caesarean section under spinal
anesthesia.

Methods: This double-blind randomized clinical trial study was conducted on 82 pregnant women
candidates for cesarean surgery. Patients were divided into two intervention (dexmedetomidine-
bupivacaine) and control (bupivacaine) groups by random block method. Hemodynamic symptoms
(systolic blood pressure, diastolic blood pressure and heart rate) were recorded and measured at 1, 3,
5, 30 and 60 minutes during surgery.

Results: The average age of 82 patients was 29.41+4.75 years. The average duration of surgery was
158.78+19.26 minutes in the intervention group and 127.31+23.02 minutes in the control group. There
was no statistically significant difference between the two groups of dexmedetomidine-bupivacaine
and bupivacaine alone at times 1, 3, 5, 30 and 60 during surgery in terms of systolic and diastolic
blood pressure. There was no statistically significant difference between the two groups in terms of
heart rate at time 1, 3 and 60 during surgery, but at time 5 and 30 during surgery, there was a
statistically significant difference between the two groups. In the dexmedetomidine-bupivacaine
group, the heart rate was significantly lower than the bupivacaine group (P=0.03, P=0.001).
Conclusion: The results of this study showed that there is no difference between the two groups in
terms of systolic and diastolic blood pressure, but the use of the combination of dexmedetomidine-
bupivacaine had a certain effect on the heart rate at 5 and 30 minutes during cesarean surgery. At the
same time, it is suggested to conduct more studies in this field.
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Introduction

In choosing the anesthesia method, spinal
anesthesia is more preferable for cesarean
surgery. This preference is due to the
advantages of simplicity, greater reliability,
less airway complications and aspiration,
facilitation of postoperative analgesia, and less
risk for the baby and mother (1). In cesarean
surgery, spinal anesthesia is a common
anesthesia method and since it facilitates the
establishment of the mother-baby relationship
and early feeding of the baby in the operating
room, it seems to be a more appropriate choice
than general anesthesia (2). Hyperbaric
bupivacaine is the most common drug used for
Intrathecal anesthesia, because in most cases,
the duration of its effect corresponds well with
the duration of cesarean section (3).
Maintaining the patient's hemodynamic
stability is important both in terms of the
patient's own health during anesthesia and in
terms of maintaining the blood flow of the
fetus, especially in cases where there is a
possibility of severe blood pressure changes or
the fetus is sensitive to slight blood pressure
changes. Therefore, knowing the drug that has
more hemodynamic stability can be useful in
choosing a more suitable drug (4).
Dexmedetomidine has a small amount of
opioid, anxiolytic,  sympatholytic  and
respiratory protective properties and also
maintains hemodynamic stability better than
other sedative agents. Alpha-2 adrenergic
agonists reduce Sympathoadrenal reactions to
painful stimulation, improve hemodynamic
stability during surgery and reduce the need for
anesthesia for many surgical procedures (5-6).
The use of alpha 2 agonists has reduced the
need for anesthesia and hemodynamic stability
of the patient, because these drugs have
sympatholytic effects (7-8). Therefore, the
present study aimed to compare intrathecal
injection of dexmedetomidine and bupivacaine
with bupivacaine alone on hemodynamic
changes in pregnant women candidates for
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caesarean section under spinal anesthesia as a
double-blind randomized clinical trial study.
Methods

This double-blind, randomized clinical trial
study was conducted on 82 patients aged 18 to
40 years with anesthesia class 1 and 2
candidates for elective cesarean surgery
referring to Sayyad Shirazi Hospital, Gorgan in
2017. Inclusion criteria include; Anesthesia
class I, Il candidate for non-emergency
cesarean surgery (elective), consent to
participate in the study, age 40-18 years,
having hemoglobin more than 10 mg/dL,
normal clotting time and bleeding time, normal
PT, PTT, INR, no history of airway problems
and systemic diseases, no history of sensitivity
to anesthetics or any other medicine, and no
history of coagulation disease (such as
hemophilia). Patients with anesthesia class 3
and 4, patients with uncontrolled diabetes or
asthma, patients with a history of ischemic
heart disease, IHD, patients with a history of
stroke, patients with malignancies, patients
with neurological and mental problems,
patients with a history of drug abuse
Substances or drugs, patients consuming
alcohol, patients with a history of liver
problems, the presence of fetal abnormalities,
patients with a history of nausea and vomiting
after previous surgery, the use of sedative and
hypotonic drugs before entering the operating
room, a third history of drug use, diabetes or
High blood pressure during pregnancy,
cardiovascular disease, pulmonary disease of
the mother, psychosis or history of brain, nerve
and mental diseases and stroke in the mother,
blood disorders (such as thalassemia) of the
mother, history of epilepsy and seizures,
history of collagen diseases and Scoliosis or
cancer under treatment, history of chronic
gastrointestinal diseases,
Oligopolyhydramnios, fetal IUGR, any defect
or deformity of the fetus, use of anticoagulants
such as heparin 48 hours before surgery,
history of acute and chronic renal failure, deep
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vein thrombosis, embolism Pulmonary and
peripheral vascular diseases, preterm delivery
of the mother were excluded from the study.
All patients who met the inclusion criteria at
the time of the study, after obtaining written
informed consent and explaining the conditions
of the study, were included in the study. The
patients participating in the study were
allocated to two intervention (A) and control
(B) groups using Block Randomization. In this
way, using a dice that has 6 sides, the samples
were assigned to their groups. A number is
written on each face, and each number is
assigned to one of the blocks in the table, which
shows its special state. Group A
(dexmedetomidine and bupivacaine) and B
(bupivacaine). The patients were transferred to
the operating room for surgery, and the surgical
method and technique, the incision area was the
same in all patients.

After establishing cardiovascular monitoring
(ECG, Pulse Oximetry, NIBP), crystalloid
solution was infused at the rate of 5 cc/kg and
oxygen mask was placed for the patients.
Patients were seated, with a 27G quincke spinal
needle in the L3-L4 or L4-L5 space, induction
of spinal anesthesia was performed, and the
completion time of the injection was
considered as zero time. Then the patients were
placed in the supine position with 15 degrees of
Trendelenburg. The selection of drugs was
done in adouble blind and random manner. The
combination of drugs used in the form of 2.5 ml
bupivacaine 5. % (12.5 mg of hyperbaric
bupivacaine) plus 5ml was normal saline (total
volume 3 ml) or 2.5 ml bupivacaine 0.5% (12.5
mg hyperbaric bupivacaine) plus 5 pug
dexmedetomidine (total volume 3 ml). After
examining the level of spinal anesthesia and
confirming the level of anesthesia, permission
will be given to prepare and drape the patient.
The data collection tool in this study includes a
checklist. This checklist contains information
such as; Age is the duration of surgery.
Hemodynamic symptoms (systolic blood
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pressure, diastolic blood pressure and heart
rate) were recorded and measured at 1, 3, 5, 30
and 60 minutes during surgery. Data analysis
was done using spss software version 21 and
descriptive  statistics  (mean,  standard
deviation(SD), frequency and percentage) and
inferential statistical tests (t-test and ANOVA)
at a significance level of P<0.05.

Results

In general, in this study, 82 pregnant women
who were candidates for caesarean section with
spinal anesthesia and met the inclusion criteria
were included in the study. The average age of
these 82 participating patients was 29.41+4.75.
The minimum and maximum ages of mothers
participating in this study were 22 and 39 years.
The average age of the intervention group
(dexmedetomidine and bupivacaine) was
29.17£3.90 and in the control group
(bupivacaine) it was 29.65+5.51. The average
duration of surgery was 158.78+19.26 minutes
in the intervention group and 127.31+23.02
minutes in the control group (Table 1).

There is no statistically significant difference
between the two groups of dexmedetomidine
and bupivacaine and bupivacaine alone at times
1, 3, 5, 30 and 60 during surgery in terms of
systolic and diastolic blood pressure. Also, no
statistically significant difference was observed
between these two groups in terms of heart rate
at times 1, 3 and 60 during surgery. However,
a statistically significant difference was seen
between the two groups at 5 and 30 days of
operation. In the  dexmedetomidine-
bupivacaine group, the heart rate was
significantly lower than in the bupivacaine
group. The wuse of the combination of
dexmedetomidine and bupivacaine had an
effect on heart rate 5 and 30 minutes after
cesarean section (Table 2).

Discussion

Dexmedetomidine is also a selective alpha-2
adrenergic receptor agonist with sedative, anti-
anxiety effects and causes hypotension,
bradycardia and hemodynamic stability during
surgery (9). The results of the present study
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showed that there was no statistically
significant difference between the two groups
in terms of heart rate at times 1, 3 and 60 during
surgery. However, a statistically significant
difference was seen between the two groups at
5 and 30 days of operation. Based on that, the
heart rate in the dexmedetomidine and
bupivacaine group was significantly lower than
the bupivacaine group.

The results of Jakob et al.'s study showed that
the use of dexmedetomidine reduces the heart
rate (10). The results of Alhashemi et al.'s study
showed that the number of heartbeats in
patients treated with dexmedetomidine was
lower than in patients treated with midazolam
(12). In their study, Sadeghi et al investigated
the effect of dexmedetomidine along with
bupivacaine after orthopedic surgery of femur
and tibia. The results of this study showed that
the heart rate immediately before and after
spinal anesthesia and at 45 minutes during
surgery was higher in the dexmedetomidine
and bupivacaine group than in the bupivacaine
group (), which is not consistent with the results
of the present study (12). In their study, Ghazi
et al compared the effect of bupivacaine with
intrathecal ropivacaine on the hemodynamics
of pregnant women candidates for elective
cesarean section. Patients were divided into
two groups of 38 people. Spinal anesthesia was
performed in the first group with 12.5 mg
bupivacaine and in the second group with 17.5
mg ropivacaine. The results of this study
showed that the heart rate of patients in the
bupivacaine group was significantly higher
than the ropivacaine group, which is not
consistent with the results of the present study
(13).

In their study, Rastegarian et al investigated the
effects of administering dexmedetomidine
along with intrathecal bupivacaine after
orthopedic surgery of the femur and tibia. The
results of this study showed that there was a
significant difference between the bupivacaine-
normal saline and bupivacaine-
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dexmedetomidine groups in terms of heart rate
before and after anesthesia and 45 and 60
minutes during the procedure. The average
heart rate in bupivacaine-dexmedetomidine
group was higher than bupivacaine-normal
saline. Between the two groups of bupivacaine-
normal saline and bupivacaine-
dexmedetomidine in terms of heart rate, no
significant statistical difference was observed
before and after anesthesia (14), which is not
consistent with the results of the present study.
It seems that the reason for the discrepancy
between the results of the mentioned studies
and the present study can be due to the different
type of surgery and the length of the surgery in
different studies. In recent studies, it has been
confirmed that dexmedetomidine is better
compared to common drugs such as midazolam
in terms of reducing the prevalence of some
side effects such as nausea and vomiting, and
compared to propofol, it has better
hemodynamic stability and faster recovery (15-
16). The use of alpha 2-adrenergic agonist
drugs as a pre-medication causes sleepiness
and relieves the patient's anxiety, and also
results in a decrease in heart rate and blood
pressure during anesthesia (17-18).

One of the main disadvantages of spinal
anesthesia is the high rate of blood pressure
drop. The incidence of hypotension in pregnant
women candidates for caesarean section who
undergo spinal anesthesia is reported to be 50-
65%( 19). The results of the present study
showed that there is no statistically significant
difference between the two groups in terms of
systolic blood pressure and diastolic blood
pressure.

In their study, Khosravi et al. compared
fentanyl and dexmedetomidine with intrathecal
bupivacaine in caesarean section surgery. The
results of this study showed that there is no
statistically significant relationship between
the two groups of fentanyl-bupivacaine and
dexmedetomidine-bupivacaine in terms of
systolic and diastolic blood pressure (20). In
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their study, Amini et al investigated the
comparison  of  dexmedetomidine and
sufentanil added to spinal anesthesia with
bupivacaine for hemodynamic stability and
postoperative analgesia in elective cesarean
section. The results of this study showed that
there was no significant difference between the
two groups in terms of changes in systolic and
diastolic blood pressure in the first 60 minutes
(21). In their study, Zirak et al investigated the
effect of common dose of bupivacaine versus
low dose of bupivacaine plus fentanyl in spinal
anesthesia for caesarean section. In this study,
patients were randomly divided into two
groups of 50 people. To the people of the first
group, Bupivacaine with a usual dose of 12 mg
and to the people of the second group 8 mg of
Bupivacaine along with 25 micrograms of
fentanyl were injected into the spinal cord. The
results of this study showed that there was no
significant difference between the two groups
in terms of average blood pressure (22). The
results of the study by Rahimzadeh et al
showed that there was no significant
relationship  between the Dbupivacaine-
dexmedetomidine groups and the bupivacaine
group in terms of systolic and diastolic blood
pressure (23). In the study of Harsoor et al. in
India, low dose marcaine combined with
fentanyl was investigated in caesarean section.
The amount of hemodynamic changes (systolic
and diastolic blood pressure) was similar in the
two groups (24). The results of studies by
Khosravi, Amini, Zirak, Rahimzadeh and
Harsoor are consistent with the results of the
present study. The results of Rastegarian et al.'s
study showed that there was a significant
difference between the two groups of
bupivacaine-normal saline and bupivacaine-
dexmedetomidine in terms of systolic and
diastolic blood pressure at 15, 30, 45 and 60
minutes during surgery (14). The results of this
study indicated that the mean systolic blood
pressure in the bupivacaine-dexmedetomidine
group was lower than bupivacaine-normal
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saline, which is not consistent with the results
of the present study. It seems that the main
cause of blood pressure drop indicates the
pharmacological activity of dexmedetomidine
on a2 receptors that exist in post-synaptic cells
(25). Dexmedetomidine probably has an effect
on the smooth muscle cells of the post-synaptic
vessels, which causes changes in the vascular
tone (26).
Conclusion
Examining the hemodynamic parameters of the
patients during the surgery did not show any
significant difference between the two groups,
and during the study, no case of severe
hemodynamic disorder that led to medical
intervention or patient withdrawal from the
study was observed, but the use of the
combination of dexmedetomidine and
bupivacaine on the rate The heart rate was
affected 5 and 30 minutes after cesarean
section. Therefore, it seems that the
combination of two drugs, dexmedetomidine
and bupivacaine, is a safe and harmless
combination in cesarean surgery.
Acknowledgment:
None
Funding:
Golestan University of Medical Sciences
Authors Contributions:
MD, AJ, SRM, and MJ conceptualized the
study objectives and design. AJ, MD are
infectious disease specialists who contributed
to data collection from patients along with MD.
MD, AJ and SRM drafted the study design
protocols to be submitted to research centers.
Data were was analyzed by MD and AJ.
Manuscript was drafted by MD, AJ, and SRM.
All authors contributed in revisions.
Ethical Consideration:
IR.GOUMS.REC.1397.181
IRCT Code: IRCT20181107041590N1
References
1. Bryson GL, MacNeil R, Jeyaraj LM, Rosaeg
OP. Small dose spinal bupivacaine for
Cesarean delivery does not reduce


https://mail.intjmi.com/article-1-1142-en.html

IntJ Med Invest 2024; VVolume 13; Number 2; 43-50 http://intjmi.com

hypotension but accelerates motor recovery.
Canadian Journal of Anesthesia 2007;
54(7):531-7.

of Anesthesiology & Intensive Care.
2016;2(1):62-7.
9. Hashemian M, Ahmadinejad M, Mohajerani

[ Downloaded from mail.intjmi.com on 2026-02-05 ]

. Cunningham FG, Leveno KJ, Bloom SL,

Hauth JC, Rouse DJ, Spong CY. Williams
obstetrics. 23rd ed. New York: McGraw-
Hill;2010:444-64.

. Van de Velde M, Van Schoubroeck D, Jani

J, Teunkens A, Missant C, Deprest J.
Combined spinal-epidural anesthesia for
cesarean delivery: dose-dependent effects of
hyperbaric  bupivacaine on  maternal
hemodynamics. Anesthesia & Analgesia
2006; 103(1):187-90.

. Vatankhah M, Sadeghi SE, Zarenezhad M,

Rasekh Jahromi A, Kalani N, Hatami N, et
al. Low doses of propofol and midazolam on
maternal hemodynamic symptoms and
neonatal Apgar in women undergoing spinal
anesthesia in cesarean section: A double-
blind randomized clinical trial study. Iran J
Obstet Gynecol Infertil 2021; 24(2):41-9.

. Scibelli G, Maio L, Sasso M, Lanza A,

Savoia G. Dexmedetomidine: Current Role
in Burn ICU. Transl Med UniSa 2017;16:1-
10.

. Grunebaum MF, Ellis SP, Keilp JG, Moitra

VK, Cooper TB, Marver JE, et al. Ketamine
versus midazolam in bipolar depression with
suicidal thoughts: A pilot midazolam-
controlled randomized clinical trial. Bipolar
Disord 2017;19(3):176-83

. Alikhani R, Shafiee H, Mohajerani S,

Mahdavi A, Razavi S, Aminnezhad R.
Comparing perioperative anxiolytic and
analgesic effects of clonidine and
midazolam in pediatric patients. Journal of
Iranian Society of Anesthesiology &
Intensive Care. 2016;2(2):4-13.

. Safari F, Mottaghi K, Salimi A, Rezaee O,

Zahabi-Aslee M, Nashibi M. Evaluation of
the effect of dexmedetomidine on the acute
hyperdynamic responses, duration of seizure
activity and recovery times in patients
undergoing ECT. Journal of Iranian Society

SA, Mirkheshti  A. Impact  of
dexmedetomidine on hemodynamic changes
during and after coronary artery bypass
grafting. Ann Card Anaesth 2017,
20(2):152.

10. Jakob SM, Ruokonen E, Grounds RM,

Sarapohja T, Garratt C, Pocock SJ, et al.
Dexmedetomidine vs midazolam or
propofol for sedation during prolonged
mechanical ventilation: two randomized
controlled trials. JAMA.
2012;307(11):1151-60.

11. Alhashemi JA. Dexmedetomidine vs

midazolam for monitored anesthesia care
during cataract surgery. Br J Anaesth 2006;
96(6):722-6.

12. Sadeghi, E., Radmehr, M., Damshenas, M.

H., Sahraeai, R., Rahmanian, M., Kalani, N.,
Rastgarian, A. Effect of Dexmedetomidine
in combination with intrathecal bupivacaine
on the incidence of shivering after
orthopedic surgery of the femur and tibia: a
double-blind randomized clinical trial study.
Pars Journal of Medical Sciences, 2022;
17(4): 26-32.

13. Ghazi A, Yosefian M, Zandyan H,

Habibzadeh E. Comparison of the Effect of
Intrathecal Bupivacaine with Intrathecal
Ropivacaine on Hemodynamic of Patients
under Elective Caesarean Section. JAP
2022; 12 (4) :60-71

14. Rastegarian A, Sadeghi S E, Damshenas M

H, Ghanei M, Kalani N, Hemati H et al .
Effects of administration of
dexmedetomidine with intrathecal
bupivacaine on analgesia after femoral and
tibia orthopedic surgery: A double-blind
randomized clinical trial study. Koomesh
1399; 22 (4) :678-685

15. Demiraran Y, Korkut E, Tamer A,

Yorulmaz I, Kocaman B, Sezen G, Akcan Y.
The comparison of dexmedetomidine and


https://mail.intjmi.com/article-1-1142-en.html

[ Downloaded from mail.intjmi.com on 2026-02-05 ]

IntJ Med Invest 2024; VVolume 13; Number 2; 43-50

midazolam used for sedation of patients
during upper endoscopy: A prospective
randomized study. CJGH. 2007; 21(1):25-9.

16. Al-Waili N, Saloom KY. The analgesic
effect of intravenous tenoxicam in the
symptomatic treatment of biliary colic. Eur
J Med Res. 1998;14:475-9.

17. Alikhani R, Shafiee H, Mohajerani S,
Mahdavi A, Razavi S, Aminnezhad R.
Comparing perioperative anxiolytic and
analgesic  effects of clonidine and
midazolam in pediatric patients. Journal of
Iranian Society of Anesthesiology &
Intensive Care. 2016;2(2):4-13.

18. Salimi A, Sharifi G, Bahrani H, Mohajerani
S, Jafari A, Safari F, et al. Dexmedetomidine
could enhance surgical satisfaction in trans-
sphenoidal resection of pituitary adenoma. J
Neurosurg Sci. 2014.

19. Owczuk R, Weaski W, Polak Krzeminska
AT, wardowski P. Ondansetrone given int.
venously attenuates arterial blood pressure
drop due to spinal anesthesia: a double blind
controlled study. Reg. Anesth. Pain Med.
2008; 33(4):332-9

20. Khosravi F, Sharifi M, Jarineshin H.
Comparative Study of Fentanyl vs
Dexmedetomidine as  Adjuvants to
Intrathecal Bupivacaine in  Cesarean
Section: A Randomized, Double-Blind
Clinical Trial. J Pain Res. 2020 Oct 7,
13:2475-2482.

21.  Amini-Saman, J., Alikhani, M.,
Nadersepahi, M. J,, Rahmani, S.
Comparison of the Dexmedetomidine and
Sufentanil Added to Spinal Anesthesia with
Bupivacaine for Hemodynamic Stability
and Postoperative Analgesia in Elective
Cesarean Section Surgery: A Single-
Blinded Randomized Clinical Trial. Iranian

http://intjmi.com

Red Crescent Medical Journal (IRCMJ),
2023; 25(3):

22. Zirak N, Hafizi L, Eftekharzadeh S,
Ghomian N, Moradifar M, Golmakani E.
Evaluating the Effect of Regular-Dose of
Bupivacaine against its Low-Dose plus
Fentanyl in Spinal Anesthesia of Elective
Cesarean Section on Term Neonatal Apgar
Score and Time of Sensory-Block
Regression. The lranian Journal of
Obstetrics, Gynecology and Infertility,
2012; 15(20): 12-18.

23. Rahimzadeh P, Faiz SH, Imani F,
Derakhshan P. Amniati S. Comparative
addition of dexmedetomidine and fentanyl
to intrathecal bupivacaine in orthopedic
procedure in lower limbs BMC Anesthesiol
2018; 18: 62

24. Harsoor SS, Vikram MS. Spinal anesthesia
with low doses bupivacaine with fentanyl
for cesarean section. SAARC J Anaesth
2008;1(2):142-5.

25. Philipp M, Brede M, Hein L. Physiological
significance of alpha (2)-adrenergic receptor
subtype diversity: one receptor is not
enough. Am J Physiol Regul Integr Comp
Physiol 2002; 283: 287-295.

26. Jie K, Van Brummelen P, Vermey P,
Timmermans PB, Van Zwieten PA.
Identification of vascular postsynaptic alpha
and alpha 2-adrenoceptors in man. Circ Res
1984; 54: 447-452


https://mail.intjmi.com/article-1-1142-en.html

IntJ Med Invest 2024; VVolume 13; Number 2; 43-50 http://intjmi.com

Tables:
Table 1: Age and duration of surgery of patients participating in the study

Variables Bupivacaine Dexmedetomidine - Bupivacaine
Age (Mean£SD) 29.65+5.51 29.17+3.90
Duration of surgery (minutes) 127.31+23.02 158.78+19.26
(Mean£SD)

Table 2: Mean and standard deviation of hemodynamic indices (systolic, diastolic and heart
rate) 1, 3, 5, 30 and 60 minutes during surgery
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Hemodynamic Groups N Mean SD P
indicators

Systolic (1min) intervention 41 122.21 10.28 0.73
control 41 121.26 14.49

systolic(3 min) intervention 41 113.56 9.68 0.71
control 41 112.46 16.23

Systolic (5 min) intervention 41 98.73 10.19 0.24
control 41 102.56 18.11

Systolic (30 min) intervention 41 112.29 5.78 0.27
control 41 114.43 10.93

Systolic ( 60 min) intervention 41 116.65 5.15 0.44
control 41 114.68 15.80

Diastolic (1min) intervention 41 73.39 5.61 0.84
control 41 73.09 7.89

Diastolic (3 min) intervention 41 65.36 5.74 0.13
control 41 68.41 11.38

diastolic(5 min) intervention 41 56.92 7.45 0.86
control 41 57.31 12.33

diastolic (30 min) intervention 41 69.92 4,52 0.92
control 41 70.04 7.31

Diastolic (60 min) intervention 41 71.82 3.99 0.54
control 41 72.68 7.92

HR (1min) intervention 41 94.43 9.61 0.69
control 41 95.56 15.28

HR (3 min) intervention 41 88.31 11.30 0.69
control 41 89.56 16.76

HR (5 min) intervention 41 76.41 9.96 0.03*
control 41 83.73 19.72

HR ( 30 min) intervention 41 82.17 3.95 0.001*
control 41 89.19 11.91

HR (60min) intervention 41 81.26 2.94 0.55
control 41 80.51 7.70

* P.value less than 5 percent = statistically significant difference
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