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Abstract 

This study evaluated the efficacy of the valsalva maneuver that can induce baroreceptor ac-
tivation and nociception, on needle projection pain and hemodynamic responses associated 
with spinal puncture. Ninety adults, ASA physical status I and II undergoing elective surgeries 
were included. Patients were randomized into three equal groups. Group I (C): control; 
Group II (B): ball; pressed a rubber ball (attention-diverting method); Group III (V): valsalva; 
blew into sphygmomanometer tubing and hold the mercury column up to 30 mm Hg for a 
period of at least 20s. Spinal needle projection pain was graded using numeric rating scale 
(NRS): 1–10, where scales of 1–3 were rated as mild, 4–6 as moderate, and > 6 as severe. 
Blood pressure and heart rate, five minutes before the procedure, during the spinal puncture 
and first and third minutes after that, were also recorded. Significant reduction in NRS was 
observed in the valsalva group compared with the control and the ball groups (p=0.001). 
There were statistical but no significant clinical differences in mean arterial blood pressure and 
heart rates between the study groups (P=0.008 and P=0.016 respectively). In conclusion 
valsalva maneuver can decrease the skin puncture pain associated with spinal needle projec-
tion while observing hemodynamic changes. 
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Introduction 

Spinal anesthesia is a simple and reliable method 
of anesthetizing lower part of body. However many 
people refuse it because of fear of needle and back 
pain.1 

Many techniques have been used to obtund pain 
of needle insertion including infiltration analgesia and 
EMLA patch. Local anesthetics themselves may pro-
duce pain on injection and many anesthetists are un-
sure that infiltration analgesia at the site of spinal 
puncture has any advantage over a straightforward 
puncture without analgesia. 2, 3, 4  

The pain experienced during spinal puncture has 
both somatic and psychological components. Phar-

macological measures, such as the application of local 
anesthetics, treat only the somatic component of pain, 
whereas attention-diverting measures (pressing ball) 
address only the psychological component of pain. 4,5,6  

A literature search revealed laboratory studies 
showing that baroreceptor activation induces noci-
ception but there were few clinical studies exploring 
the effect of the Valsalva maneuver on pain.6-10 

In a study by Agrawal et al, Valsalva maneuver 
performed before venous canulation could decrease 
the incidence and severity of pain associated with 
venipuncture in adult patients.7 

In another study by Gupta et al the efficacy of 

mailto:soltanmo@sina.tums.ac.ir


Int. J. Med. Sci. 2011, 8 

 

http://www.medsci.org 

157 

balloon inflation were evaluated on venipuncture 
pain in children aged 6-12 year and there was a sig-
nificant reduction of pain in balloon group compared 
with distraction and control groups.8 

This study evaluated the efficacy of Valsalva 
maneuver on needle projection pain and hemody-
namic responses during spinal puncture. 

Methods and Materials  

This randomized clinical trial was performed in 
Dr.Shariati Hospital of Tehran University of Medical 
Sciences from January to March 2010. The study pro-
tocol conformed to the ethical guidelines of the 1989 
Declaration of Helsinki. 

Ethics Statement 

To evaluate the effect of valsalva maneuver on 
pain, first, we searched Medline, ISI, and other data-
bases. This intervention was noninvasive and previ-
ous studies reported that baroreceptor activation in-
duces nociception. This trial was then registered with 
and approved by the Research Ethics Committee of 
Tehran University of Medical Sciences and Iranian 
Registry of Clinical Trials. Patients were instructed 
about the procedure and informed consent was ob-
tained separately before surgery.  

Participants and measurements  

Ninety consecutive adults’ patients, either sex 
with ASA physical status I and II, scheduled for elec-
tive surgeries under spinal anesthesia, were included. 
Patients having problems in communication, any 
contraindications to spinal anesthesia and Patients 
who could not hold the mercury column up to 30 mm 
Hg for a period of at least 20s and whose spinal 
puncture could not be performed in the first attempt 
were excluded. 

Using a computer-generated randomization list, 
Patients were allocated into three equal groups. 
Group I (C): control; Group II (B): ball; pressed a 
rubber ball (attention-diverting method); Group III 
(V): valsalva; blew into sphygmomanometer tubing 
and hold the mercury column up to 30 mm Hg for a 
period of at least 20s. 

Spinal needle projection pain was graded using 
numeric rating scale (NRS): 1–10, where scales of 1 –3 
were rated as mild, 4–6 as moderate, and > 6 as severe 
pain.  

In a pilot study of 20 patients having spinal an-
esthesia by 25-guage Quincke needle without intro-
ducer and any local infiltration, 90% of them had 
moderate to severe pain using NRS and nobody had 
NRS=0 (unpublished observation). According to this 
pilot study the NRS was graded from 1 to 10. 

Before the surgery, patients were instructed 
about the Numeric Rating Scale (NRS) and how to 
blow into sphygmomanometer tubing. 

All patients were premedicated with 10 mg di-
azepam given orally on the morning of surgery. On 
arrival in the operating room, ECG electrodes and 
non-invasive blood pressure (NIBP) monitor were 
applied and oxygen saturation was monitored by 
pulse oxymeter. 

Patients were hydrated with 5ml.kg-1 ringer lac-
tate solution. Spinal anesthesia was performed in lat-
eral position by 25-guage Quincke needle without 
introducer. 

The puncture pain was assessed by the patients, 
immediately after being placed supine for surgery 
using numeric rating scale (NRS). 

Blood pressure and heart rate five minutes be-
fore the procedure, during spinal puncture and first 
and third minutes after that were also recorded.  

Statistical analysis 

In a pilot study of 20 patients having spinal an-
esthesia by 25-guage Quincke needle, 90% of them 
had moderate to severe pain using NRS (unpublished 
observation). Presuming that valsalva maneuver 
during spinal needle projection would reduce pain to 
50%; one would need to enroll 30 patients in each 
group for the results to be statistically significant at a 
power of 95% with a level of confidence of 5%. Data 
were analyzed by SPSS version 11.5(SPSS Inc., Chi-
cago, IL). Normality of distribution was tested by 
Kolmogorov Smirnov test. One-way ANOVA, Krus-
kal Wallis, Chi-square and Fishers exact tests were 
used when appropriate. Repeated measures ANOVA 
and post Hoc Tukey tests were used for comparing 
hemodynamic responses between the study groups. 
P<0.05 was considered statistically significant. 

Results 

There were no statistical differences in the de-
mographic data between the study groups (P>0.05) 
(Table 1). 

A significant reduction in NRS was observed in 
the valsalva group compared with the control and the 
ball groups (p=0.001) (Table 2). 

The mean arterial pressure (MAP) throughout 
the time intervals of prespinal procedure to the third 
minutes after that were statistically different between 
the study groups (P= 0.008). 

Post Hoc Tukey test showed there was statistical 
difference in MAP between the ball and the control 
groups at third minutes after spinal anesthesia 
(p=0.007) (Fig 1). 

The mean heart rate (HR) throughout the time 
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intervals of prespinal to the third minutes after that 
were statistically different between the study groups 
(P= 0.016). 

Post Hoc Tukey test showed there was statistical 

difference in HR between the ball and the control 
groups at third minutes after spinal anesthesia 
(p=0.003) (Fig 2). 

 
 

Table 1. Comparing demographic data between the study groups. 

Variable Group I(Control) 
N=30 

Group II(Ball) 
N=30 

Group III(Valsalva) 
N=30 

Age (year)a 31.9±8.4 38.5±19.4 39.2±12.5 

Sex (M/F) 15/15 19/11 20/10 

ASA Class (I/II) 26/4 22/8 22/8 

Weight (Kg)a 75.0±12.6 70.2±5.9 68.8±11.2 

a: Data are presented as mean ± SD 

There were no significant statistical differences between the study groups, P>0.05 

  

 

Table 2. Severity of spinal needle projection pain in the study groups 

Severity of pain 
(NRS)a 

Group I(control) 
(N=30) 

Group II(ball) 
(N=30) 

Group III(valsalva) 
(N=30) 

Mild (1-3) 9(30%) 6(20%) 21(70%) 

Moderate (4-6) 19(63.3%) 24(80%) 9(30%) 

Sever (7-10) 2(6.7%) 0(0%) 0(0%) 

Data are presented as number (percent) of patients 

Fisher exact test, P<0.001 between study groups 

a: NRS= numeric rating scale 

 

 
 

 

Figure 1: Comparing mean arterial blood pressure between the study groups five minute before spinal anesthesia (SA), 

during the procedure and first and third minutes after that, P = 0.008 between the study groups. 
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Figure 2: Comparing heart rate (HR) between the study groups five minute before spinal anesthesia (SA), during the 

procedure and first and third minutes after that( P=0.016 between the study groups).  

 

Discussion  

This study suggests that performing Valsalva 
maneuver during spinal needle projection reduces the 
severity of spinal needle puncture pain.  

During valsalva maneuver intrathoracic pres-
sure increases. This increase results in compression of 
the vessels within the chest and in turn results in 
baroreceptor activation. Activation of either the car-
diopulmonary baroreceptor reflex arc or the sinoaor-
tic baroreceptor reflex arc induces antinociception.9,10  

There were few studies for evaluating the effi-
cacy of balloon inflation on venipuncture pain in pe-
diatric and adult patients. 

In a study by Gupta et al on seventy-five pediat-
ric patients aged 6–12 yr, the efficacy of balloon infla-
tion for attenuating venipuncture pain was evaluated. 
Pain was self-reported by a pain face scale with a 
10-cm visual analog scale (VAS) placed at its back, 
where 0=“no pain” and 10 = “worst imaginable pain”. 
VAS scores of 1- 3 were rated as mild, 4–6 as moder-
ate, and 6 as severe. 

 Median (interquartile range) VAS score in the 
balloon group was 1 (3), which was reduced as com-
pared with 2 (2) and 4 (2) observed in the distraction 
and control groups respectively (p= 0.000). Significant 
reduction in the incidence and severity of venipunc-
ture pain was also observed in the balloon group 
compared with the other 2 groups (p<0.05).These 
findings were correlated with our study. 

In another study by Agrawal et al, the efficacy of 
the Valsalva maneuver on pain associated with ve-
nous canulation were evaluated on Seventy-five 
adults patients undergoing elective surgeries. They 
were randomized into three groups of 25 each. Group 
I (C): control; Group II (V): blew into sphygmoma-
nometer tubing and raised the mercury column up to 
30mmHgfor 20 s; Group III (B): pressed a rubber ball. 
Twenty seconds later, peripheral venous canulation 
was performed. Venous canulation pain was graded 
using a 4-point scale: 0–3, where 0= no pain, 1= mild 
pain, 2= moderate pain and 3= severe pain, and visual 
analog scale of 0–10, where 0=no pain and 10= worst 
imaginable pain. 

 Agrawal et al used both, 4-point scale and VAS, 
in which the first scaling was used during the canula-
tion and VAS was used after the canulation. They 
found a significant reduction in the incidence of pain 
in the Valsalva group: 18 of 25 (72%) patients, whereas 
25 of 25 (100%) experienced pain in the other two 
groups (p<0.001). These findings were also correlated 
with our study. 

In our study, only 9(30%) of patients had mod-
erate and severe pain in valsalva group, where 24 
(80%) in ball group and 21 (70%) in control group had 
moderate and sever pain. 

Since Valsalva maneuver may induce Bradycar-
dia and hypotension that are important during spinal 
needle projection, we also recorded hemodynamic 
responses that were not studied in previously men-
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tioned studies. 
There were statistical differences in MAP and 

HR at third minutes after the spinal puncture between 
the ball and the control groups, these differences were 
not related to valsalva maneuver.  

In conclusion we suggest that Valsalva maneu-
ver can decreases the skin puncture pain associated 
with spinal needle projection while observing hemo-
dynamic changes.  
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