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Abstract: Background: Pediatric nurses spend a considerable time on IV cannulation 

procedures for children. It often requires the involvement of experienced nurses to perform 

this procedure Purpose: To examine the effect of Valsalva Maneuver application versus 

Virtual Reality use on children’s pain intensity during peripheral cannulation. Design: A 

quasi-experimental research design was used. Setting: The study was conducted at the 

Emergency Department of Alexandria University Children’s Hospital El Shatby. 

Sampling: 150 children who attended the previously mentioned settings were included in 

the study.Instruments: Three instruments were used (Children’s Characteristics and their 

Medical Data Assessment Sheet, Faces, Legs, Activity, Cry, Consolability (FLACC) Pain 

Assessment Scale and Wong–Baker Faces Pain Rating Scale). Methods: All children in the 

three groups were received routine hospital care. While the study group I applied the 

Valsalva Maneuver and study group II used the Virtual Reality Goggles. Results: Although 

80% of children in the control group had observable severe pain, only 16% of children who 

had VM and none of children who had VR had severe observable pain. Moreover, 80% of 

children in the control group perceived intense pain compared to 16% and none of children 

in the VM and VR groups respectively Conclusions: Both Valsalva Maneuver and Virtual 

Reality were effective in decreasing children’s observable pain as well as pain intensity 

during peripheral cannulation. Recommendations: Pediatric nurses in the emergency 

department should be trained to use different non-pharmacological pain management 

modalities such as Valsalva maneuver and Virtual Reality to decrease children’s suffering 

during peripheral cannulation. 

Keywords:  Valsalva Maneuver, Virtual Reality, Children’s Pain Intensity, Peripheral 

Cannulation.  

Introduction 

Pediatric Intravenous (IV) cannulation 

is an essential part of current medicine 

and is practiced in almost all 

healthcare settings. Venous access 

allows blood sampling, administration 

of fluids, medications, parenteral 

nutrition, chemotherapy, and blood 

products. Intravenous cannulation is 

not without adverse events despite of 

its daily practice. It is one of the 

primary sources of procedure-related 

pain in pediatric hospitals. A fast and 

efficient venous cannulation is 

necessary for patient management, 

especially in emergency settings. 

However, IV cannulation is often a 

challenging experience for children, 

caregivers, and parents. Various 

studies on routine venous access 

procedures have demonstrated high 

levels of distress experience among 

adolescents, schoolers, preschoolers, 
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and toddlers. The primary cause of 

distress among pediatric patients is the 

pain associated with cannulation 

(Ohara et al., 2012,  , Ben Abdelaziz et 

al., 2017 & Saju et al., 2019). 

Pediatric nurses spend a considerable 

time on IV cannulation procedures for 

children. It often requires the 

involvement of experienced nurses to 

perform this procedure. The average 

time required for peripheral IV 

cannulation is reported as 2.5‐16 

minutes, with difficult IV access 

requiring approximately 30 minutes. 

Therefore, a delay in carrying out the 

treatment can occur (Rowley S. 2019 

& Savino et al. 2013). In most cases, 

due to fear, restlessness among 

children, and small veins, it often 

requires multiple cannulations attempts 

to obtain patent intravenous access. 

These multiple cannulation attempts 

can further increase the experience of 

pain and discomfort in children (Negri 

et al. 2012, Ramalho et al. 2017 & Saju 

et al. 2019)  

Distraction is one of the non-

pharmacological techniques that aim to 

reduce pain intensity. It encourages a 

child to turn his or her attention to 

something aside from the agonizing 

experience. Furthermore, distraction 

methods not only lessen pain and 

anxiety during painful and invasive 

interventions, but also reduce the 

number of trials needed to get the 

vascular access in a shorter period.  

Distraction methods can be classified 

as active and passive types. The active 

distraction includes techniques like 

video games (VG), Virtual Reality 

(VR) glasses, managed respiration, and 

relaxation. The child will become 

concerned with some diversion 

throughout the medical procedure 

while using the active distraction. On 

the contrary, passive distraction 

includes strategies in which the child 

will just being attentive to something 

like listening to a song or watching 

television. Both approaches are usually 

used when a child needs to remain 

calm and quiet throughout the painful 

part of the procedure (Bukola and 

Paula 2017 ,Gonnade et al. 2017 & 

Soliman, Ouda, and Mahmoud 2019).  

Vagal nerve stimulation (VNS) 

effectively reduces human pain and is 

stimulated by the Valsalva Maneuver 

(VM). This method is a simple 

pain‑alleviating physiological 

technique with fast onset with no 

pharmacological side effects. It 

attenuates venipuncture pain by both 

somatic and distraction mechanisms. It 

reduces the child’s fear, anxiety and 

enhances the coping ability for 

procedural pain. Applying the VM 

during peripherally inserted venous 

catheter PIVC decreases the severity 

and frequency of pain by raising the 

pressure in the chest cavity, which 

causes the vagal nerve to respond. 

(Mohammadi et al. 2011,  Akdas et al., 

2014, Kumar et al., 2018 & Tapar et 

al., 2018).  

Virtual reality (VR) simulation is a 

computer-based technology that 

creates an artificial three-dimensional 

(3D) environment. It uses a 

combination of tactile, auditory and 

visual stimuli to create the illusive 

experience. It consists of a head-

mounted display and a thick pair of 

goggles that are connected to either a 

computer or a mobile phone. The 

headset has sensors that follow users’ 

head movements, creating the illusion 

of moving around in the virtual space. 

The idea behind VR’s role in reducing 

pain is related to the limited attentional 

capacity in which the child will have a 

slower response to incoming pain 

signals. Virtual reality does not 

interrupt the pain signals but acts 

directly and indirectly on pain 

perception and signaling through 

attention, emotion, concentration, 
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memory, and other senses ( Arane, 

Behboudi, and Goldman 2017,Bukola 

and Paula 2017& Finianos and 

Elisabet, 2021).  

Pediatric nurses play a crucial role 

during peripheral cannulation. Most of 

the interventions and prevention 

strategies such as insertion, monitoring 

and assessing peripheral venous 

cannula (PVC) sites are part of routine 

nursing care. Nurses should have 

accurate knowledge and practice of the 

preparation and insertion of the IV 

cannula. In addition, they should also 

maintain safety and comfort of the 

child all over the cannulation 

procedure. Numerous distractive and 

non-pharmacological modalities can be 

applied by pediatric nurses to decrease 

pain during this invasive procedure ( 

Rn et al. 2012, Soliman et al. 2019 & 

Mohamed, Ahmed, and Tawfic 2020 ).  

Significance of the study  

Peripheral cannulation is a daily 

procedure in the pediatric emergency 

department. Despite of its live-saving 

purposes, it induces pain and 

discomfort for children. Consequently, 

pain assessment and management 

using the non-pharmacological 

modalities such as Valsalva Maneuver 

and Virtual Reality are required. 

Above all, limited studies are done to 

examine the effect of their utilization  

on pain during peripheral cannulation 

in Egypt. For this reason, this study 

will be conducted.  

Purpose: 

To examine the effect of Valsalva 

maneuver application versus Virtual 

Reality use on children’s pain intensity 

during peripheral cannulation. 

Research Hypotheses 

1. Children who apply Valsalva 

Maneuver during peripheral 

cannulation will exhibit less pain 

intensity than those who do not. 

2. Children who use Virtual Reality 

during peripheral cannulation will 

exhibit less pain intensity than those 

who do not. 

3. Children who use Virtual Reality 

during peripheral cannulation will 

exhibit less pain intensity than those 

who apply Valsalva Maneuver. 

Operational Definition 

In the current study: 

 Virtual Reality: It is a non-

pharmacological pain management 

technique in which a 3D goggles is 

placed on the child’s head and 

animated cartoon is exhibited for 

five minutes before, during and 

after 5 minutes of peripheral 

cannulation. 

 Valsalva Maneuver: It is a non-

pharmacological pain management 

technique in which the child 

forcefully attempts to exhale against 

a closed balloon before, during and 

after 5 minutes of peripheral 

cannulation. 

Methods 

Research Design 

An independent treatments group 

design (parallel group design) was 

used to accomplish this study. 

Setting 

The study was conducted at the 

Emergency Department of Alexandria 

University Children’s Hospital 

(AUCH) - at El Shatby, Alexandria, 

Egypt. 

Sampling 

A convenient sample of 150 children 

who attended the previously mentioned 

setting was included according to the 

following inclusion criteria: 

1) Age from 3-6 years old. 

2) Fully conscious. 

3) Free from diseases associated with 

hypertension such as Nephrotic 

Syndrome and Glomerulonephritis 
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because Valsalva Maneuver may 

induce hypertension (Kumar et al., 

2018).  

4) Free from any mental disability in 

order to be able to understand and 

follow the instructions during the 

application of Valsalva Maneuver 

as well as Virtual Reality.  

Instruments: 
Three instruments were used to collect 

the necessary data. 

Instrument One: Children’s 

Characteristics and their Medical 

Data Assessment Sheet:  

This instrument was developed by the 

researchers after comprehensive 

review of recent and relevant literature 

(Mohamed et al. 2020). It was used to 

assess the children’s characteristics 

and their medical data. It included the 

following: age, gender, diagnosis, 

history of previous cannulation and 

cannula size. 

Instrument Two: Faces, Legs, 

Activity, Cry, Consolability 

(FLACC) Pain Assessment Scale ) 

FLACC Pain Assessment Scale was 

adopted from Bokola & Paula (2017) 

and translated by Shabana & Ibrahim  

(2018) .  It relied on behavioral 

indicators to assess children’s pain. 

This instrument is a checklist that 

aimed to examine the child's behavior 

in response to pain. It was developed 

for children aged two to seven years. It 

included face, legs, activity, cry and 

consolability criteria. Scoring system 

for each criteria was zero (no pain), 

one (some pain) and two (pain). Total 

scoring system was zero for relaxed 

and comfortable. Mild discomfort 

ranged from 1-3 degrees. Scores 

indicating moderate pain ranged 

between 4 – 6. Higher scores which 

ranged between 7 – 10 indicated severe 

pain, severe discomfort or  both.   (r = 

0.93).  

Instrument three: The Wong–Baker 

Faces Pain Rating Scale 

This instrument was adopted from 

Finianos & Elisabet, 2021 and Gupta et 

al., 2016. The Wong–Baker Faces Pain 

Rating Scale is a pain scale that was 

initially developed by Donna Wong 

and Connie Baker (Finianos & 

Elisabet, 2021 and Gupta et al., 2016). 

It is a self-report scale used by the 

child to express his/her perception of 

pain intensity. It was developed for 

children aged from 3-18 years of age. 

There are 6 faces in the Wong-Baker 

Pain Scale. The first face represented a 

pain score of 0 indicating "no hurt". 

The second face represented a pain 

score of 2, and indicated "hurts a little 

bit." The third face represented a pain 

score of 4 which indicated "hurts a 

little more". The fourth face 

represented a pain score of 6 and 

indicating “hurts even more". The fifth 

face represented a pain score of 8 and 

indicated "hurts a whole lot". Finally, 

the sixth face represented a pain score 

of 10 indicating "hurts worst." (r  = 

0.87)

 
Fig.1. Wong-Baker Faces Pain Rating Scale 

Source: Finianos, Jessica, and S. Elisabet. 2021 

https://en.wikipedia.org/wiki/Pain_scale
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Pilot Study: 

A pilot study was carried out on 10% 

of the study (15) child to ensure the 

clarity, estimate the time required to 

fulfill the questions and assess their 

appropriateness. No modifications 

were needed. Pilot study sample was 

excluded from the total studied sample.  

Ethical Considerations 

Approval from the Research Ethics 

Committee of the Faculty of Nursing at 

Alexandria University was obtained 

before conducting the study. Written 

informed consent was obtained from 

the children’s caregivers after 

explaining the purpose and methods of 

the study. Caregivers had the right to 

voluntary enroll their children in the 

study. Caregivers had the right to 

withdraw their children from the study 

at any time during the implementation 

of the study. Privacy of children and 

confidentiality of the collected data 

were maintained throughout the study 

period. Anonymity of children was 

considered throughout the 

implementation of the study. 

Procedure: 

A written approval was obtained from 

the directors of the previously 

mentioned setting after an official 

letter was submitted from the Dean of 

the Faculty of Nursing explaining the 

purpose and methods of data 

collection. 

The total study sample was randomly 

assigned to three equal groups:  

 Group I (control group) consisted of 

50 children. They only received 

routine hospital care during 

peripheral cannulation.  

 Group II (study group I) consisted of 

50 children. They were subjected to 

Valsalva Maneuver application.  

 Group III (study group II) consisted 

of 50 children. They were subjected 

to Virtual Reality use. 

General characteristics and medical 

data for all children were obtained 

using instrument one.   Data 

collection started with control group, 

followed by study group I then study 

group II . For children in the control 

group, objective pain intensity 

assessment was performed by the 

researcher for all children using 

FLACC Scale (instrument II) during 

the cannulation procedure to 

meticulously assess child’s behaviors 

towards pain. Subjective pain intensity 

assessment was performed by every 

child using Wong–Baker Faces Pain 

Rating Scale (instrument III). This 

was done immediately after the 

cannulation procedure. Every child 

was asked to choose the face that best 

describes his/her feeling of pain. The 

number parallel to each face was 

recorded down by the researcher. 

The researchers performed a role play 

about the Valsalva technique in front 

of every child in study group I. It was 

done for 3-5 times and lasted about 5-7 

minutes. This role play was performed 

while the assigned nurse was preparing 

the peripheral cannulation equipment. 

Every child was permitted to choose 

the favorite color and shape of the used 

balloon. Then, children were instructed 

to, sit or lie down, inhale deeply and 

hold breath, bear down as though 

straining to initiate a bowel movement, 

hold on in this position for 10 -15 

seconds, blow-up the balloon and 

finally resume normal breathing. 

Objective pain intensity assessment 

was performed by the researcher for all 

children using FLACC Scale 

(instrument two) during the 

cannulation procedure and subjective 

pain intensity assessment was 

performed by every child using Wong–

Baker Faces Pain Rating Scale 

(instrument three) immediately after 

the cannulation procedure 
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of the Masha and Bear Cartoon movie 

was freely downloaded to the 

researcher mobile phone, VR goggles 

headset was opened, the researcher 

turned on the cartoon movie. Then, the 

researcher placed the smartphone as 

shown in the picture below, the 

headphones of the goggle’s headset 

were connected to the researcher 

mobile phone, VR headset was closed. 

Fig.2. Virtual Reality Goggles Attached 

with Smart Phone and Headset with 

Headphones 

Source: Bollys, 2022. 

 

Children in the study group II were 

assisted by the researchers to place the 

VR headset on child’s head, adjust the 

spacing of lenses as well as focus, 

watch the 3D movie and connect the 

sound system via the headphones. 

Objective and subjective pain intensity 

were performed  as previously 

described. 

A comparison was done between the 

three groups to evaluate the effect of 

Valsalva Maneuver application versus 

Virtual Reality use on children’s pain 

intensity during peripheral cannulation. 

The total time elapsed with every child 

in the three groups takes from 20-30 

minutes. Data collection continued for 

a period of two months extending from 

May-June 2022. 

Statistical Analysis 

The raw data were coded and 

transformed into coding sheets. The 

results were revised. The data was then 

entered into SPSS (version 20) using a 

personal computer. Output drafts were 

checked against the revised coded data 

for typing and spelling mistakes. 

Finally, analysis and interpretation of 

data were conducted. The following 

statistical measures were used: 

Descriptive statistical measures 

included numbers, percentages, 

minimum, maximum, arithmetic mean 

and standard deviation, statistical 

analyses: Paired  ttest,  Chi square (χ2), 

Fisher exact and Pearson's Correlation 

Coefficient (r ) .The significance of the 

results was set to the level of 5%. 

Results 

Table 1 shows the characteristics of 

children in the study groups (Valsalva 

Maneuver (VM), Virtual Reality (VR) 

and control group). The children’s 

mean age was 4.2400, 4.8400 and 

3.9800 years in the VM, VR, and 

control groups respectively. As for 

gender, 66 % of children in the VM 

and 64 % in the control groups were 

boys. On the other hand, 62% of 

children in the VR group were girls. 

Children with surgical problems 

accounted for 34 %, 30 % & 46% of 

children in VM, VR and control groups 

respectively. As for the history of 
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previous cannulation, 76 % of children 

in the VM and 92 % of the control 

groups had no previous cannulation 

before. While Data collection covered 

a period of two months from May-June 

2022. 

Table 2 shows distribution of children 

in the study groups (VM and VR) and 

control group according to 

observed pain behaviors of FLACC 

scale. For face observed pain 

behaviors, 16% of children in the VM 

and none in the VR groups showed 

constant frowning, clenched jaw, and 

quivering chin during peripheral 

canulation. Whereas, 60% of children 

in the control group showed the 

previous behaviors. As regards legs 

observed pain behaviors, 12% of 

children in the VM and 10% in the VR 

groups showed legs kicking or drawing 

up during peripheral canulation. 

Regarding observed pain activity, 10% 

of children in the VM and 0% in the 

VR groups were arched, rigid, or 

jerking during peripheral canulation. 

But 42% of children in the control 

group showed the earlier behaviors. 

Concerning crying, 24% of children in 

the VM and none in the VR groups 

were crying steadily, screaming or 

sobbing with frequent complaints 

during peripheral canulation.  As for 

Consolability, none of children in the 

VM or VR groups were difficult to 

console or comfort during peripheral 

canulation. It was clear that children in 

the control group had more severe 

behavioral responses to pain than 

children in the study groups. There 

were statistically significant 

differences between three groups 

regarding their observed pain 

behaviors. 

Table 3 shows distribution of children 

having different levels of observed 

pain behaviors in the Valsalva 

maneuver, Virtual Reality and Control 

Groups. Regarding the severity of 

observed pain behaviors, 16% of 

children in VM , 0% in VR and 80% in 

the control groups showed severe pain 

or discomfort during peripheral 

cannulation. There was a strong 

negative correlation with statistically 

significant difference between the 

three groups with (rs) = - 0.716- & P= 

0.000.  

Table 4 shows distribution of children 

having different levels of perceived 

pain behaviors in the Valsalva 

Maneuver, Virtual Reality and Control 

Groups .Regarding the perceived pain 

intensity, none of children in VM and 

VR groups felt that it hurts worst 

compared to about one third  (32 %) of 

children in the control during 

peripheral cannulation. While 6% of 

children in VM, 22% in VR and none 

of children in the control groups 

expressed that they felt no hurt during 

peripheral cannulation. There was a 

moderate negative correlation with 

statistically significant difference 

between the three groups with (rs) = - 

0.641 & P=0. 000.  
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Table (1): Characteristics of Children in the Study Groups (Valsalva maneuver and 

Virtual Reality) and the Control Group (n=150) 

Characteristics  

Valsalva 

Maneuver 

(VM)Group 

Virtual 

Reality (VR) 

Group 

Control 

Group 

Total 

(150) 
Test of 

Significanc

e No 

(50) 
% 

No 

(50) 
% 

No 

(50) 
% 

No 

(150) 
% 

Age/year:  

59.066 2= χ

P= .000 * 

3- 15 30.0 10 20.0 18 36.0 43 
28

.6 

4- 8 16.0 10 20.0 15 30.0 33 
22

.0 

5- 27 54.0 8 16.0 17 34.0 52 
34

.7 

6 0 0.0 22 44.0 0 0.0 22 
14

.7 

Minimum 3.00 3.00 3.00 3.00  

Maximum 5.00 6.00 5.00 6.00  

Mean /SD 
4.2400/ 

.89351 

4.8400/ 

1.20136 

3.9800/ 

.84491 

4.3533/ 

1.05000 

Gender: 

Boy 33 66.0 19 38.0 32 64.0 84 
56.

0 χ2= 9.903 

* P= .007 
Girl 17 34.0 31 62.0 18 36.0 66 

44.

0 

Diagnosis: 

Surgical problems 17 34.0 15 30.0 23 46.0 55 
36.

7 

χ2=24.304 

* P=.002 

Respiratory problems 7 14.0 11 22.0 5 10.0 23 
15.

3 

Gastrointestinal 

problems 
13 26.0 15 30.0 20 40.0 48 

32.

0 

Urinary problems 6 12.0 9 18.0 2 4.0 17 
11.

3 

Endocrinal problem 7 14.0 0 0.0 0 0.0 7 4.7 

History of previous Cannulation: 

Yes 12 24.0 27 54.0 4 8.0 43 
28.

7 χ2=26.668 

* P=.000 
No 38 76.0 23 46.0 46 92.0 107 

71.

3 

Cannula Size (FR): 

22 0 0.0 0 0.0 9 18.0 9 6.0 

χ2=32.826 

* P=.000 
24 3 6.0 0 0.0 9 18.0 12 8.0 

26 47 94.0 50 
100.

0 32 64.0 129 
86.

0 
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Table (2): Distribution of Children in the Study Groups (Valsalva Maneuver and Virtual Reality) 

Versus Control Group Regarding Observed Pain Behaviors of FLACC Scale (n=150) 

Items of observational behavior 

Valsalva 

Maneuver 

(VM)Group 

Virtual 

Reality (VR) 

Group 

Control Group 

Test of 

Significance 

No (50) % 
No 

(50) 
% 

No 

(50) 
% 

Face 

No particular expression or smile 12 24.0 32 64.0 7 14.0 

66.202χ2=  

P= .000 

Occasional grimace or frown, withdrawn, 

disinterested 
30 60.0 18 36.0 13 26.0 

Frequent to constant frown, clenched jaw, 

quivering chin 
8 16.0 0 0.0 30 60.0 

Leg 

Normal position or relaxed 18 36.0 28 56.0 6 12.0 
54.742χ2=  

P= .000 
Uneasy, restless, tense 26 52.0 17 34.0 11 22.0 

Kicking or legs drawn up 6 12.0 5 10.0 33 66.0 

Activity 

Lying quietly, normal position, moves easily 24 48.0 38 76.0 5 10.0 
56.442χ2=  

P= .000 
Squirming, shifting back/forth, tense 21 42.0 12 24.0 24 48.0 

Arched, rigid, or jerking 5 10.0 0 0.0 21 42.0 

Cry 

No cry, awake or asleep 9 18.0 30 60.0 5 10.0 

61.881χ2=  

P= .000 

Moans or whimpers, occasional complaint 29 58.0 20 40.0 15 30.0 

Crying steadily, screams or sobs, frequent 

complaints 
12 24.0 0 0.0 30 60.0 

Consola

bility 

Content, relaxed 9 18.0 33 66.0 0 0.0 
χ2= 

107.127 

P= .000 

Reassured by occasional touching, hugging, or 

"talking to," distractible 
41 82.0 17 34.0 23 46.0 

Difficult to console or comfort 0 0.0 0 0.0 27 54.0 

Table (3): Distribution of Children Having Different Levels of Observed Pain Behaviors in the 

Valsalva Maneuver, Virtual Reality and Control Groups 

Total Score of Observed Pain 

Behaviors of FLACC Scale 

Valsalva 

Maneuver 

(VM) Group 

Virtual 

Reality 

(VR) 

Group 

Control 

Group 
Total 

Test of 

Significance 

No 

(50) 
% 

No 

(50) 
% 

No 

(50) 
% 

No 

(150) 
% 

Comfortable 6 12.0 25 50.0 0 0.0 31 20.6 χ2=104.644 

P=.000 

Spearman 

Correlation 

= )srcoefficient ( 

-0.716 - 

P= 0.000 

Mild discomfort 12 24.0 11 22.0 5 10.0 28 18.6 

Moderate discomfort 24 48.0 14 28.0 5 10.0 43 28.6 

Severe discomfort or pain 8 16.0 0 0.0 40 80.0 48 32.0 

Pearson chi square (χ2)              *P significant at < 0.05 

Spearman correlations                **. Correlation is significant at P = 0.01 level 

Strong Negative Correlation with statistical significant difference  
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Table (4): Distribution of children having different Levels of Perceived Pain Behaviors in the 

Valsalva maneuver, Virtual Reality and Control Groups 

Children’s perception of pain 

Valsalva 

Group 

Virtual 

Group 

Control 

Group 

Total 

(150) Test of 

Significance No 

(50) 
% 

No 

(50) 
% 

No 

(50) 
% 

No 

(50) 
% 

No hurt 3 6.0 11 22.0 0 0.0 14 9.3 χ2=95.369 

P=.000 

 

Spearman 

Correlation 

coefficient 

 - ) =          sr(

0.641 

P=0.000 

Hurts little bit 9 18.0 17 34.0 3 6.0 29 19.3 

Hurts little more 24 48.0 11 22.0 2 4.0 37 24.7 

Hurts even more 11 22.0 7 14.0 10 20.0 28 18.7 

Hurts whole lot 3 6.0 4 8.0 19 38.0 26 17.3 

Hurts worst 0 0.0 0 0.0 16 32.0 16 10.7 

 Pearson chi square (χ2)            *P significant at < 0.05 

Spearman correlations 

**. Correlation is significant at P = 0.01 level 

Moderate Negative Correlation with statistical significant difference 

Discussion 

Pain is the most frequently 

encountered complaint presented in the 

pediatric emergency department. 

Peripheral cannulation is one of the 

commonest invasive procedures that 

induce pain to children. Thus, health 

care providers must follow a child-

centered approach in assessing and 

managing their feeling of pain during 

these procedures. Distraction as a non-

pharmacological modality is the most 

frequently used intervention in the 

emergency department to divert 

children’s attention away from painful 

stimuli. This way reduce pain intensity 

among children undergoing peripheral 

cannulation (Srouji, Ratnapalan, and 

Schneeweiss 2010) 

Valsalva maneuver is a unique method 

as it does not require any equipment. It 

can be easily learned and utilized by 

the children and reduces the pain 

intensity related to peripheral 

cannulation (Meenu and Balakrishnan 

2019). In the present study, nearly half 

of children in the Valsalva group 

compared to about only one fifth of the 

control group felt comfortable during 

peripheral cannulation, as assessed by 

researchers using FLACC scale. 

Moreover, none of children in Valsalva 

group compared to about one third in 

the control group expressed the worst 

hurts during cannula insertion, as 

assessed by Wong Baker scale. The 

decreased pain level in Valsalva group 

may be justified by children’s 

preoccupation with trying to blow-up 

the colorful balloons as they were 

given the opportunity to choose their 

favorite color and shape. Moreover, 

children in the Valsalva group were 

concerned with applying the steps of 

the Valsalva maneuver in the way that 

divert their attention away from the 

painful stimuli. Congruently,  

Mahmoud, Mosaad, and Elghareeb 

(2021) found that about forty percent 

in the Valsalva group felt mild pain 

during peripheral cannulation. While 

forty percent in the control group felt 

severe pain during peripheral 

cannulation, with a statistically 

significant difference between the two 

groups. Additionally, Alan and 

Khorshid (2022) concluded that the 

cases in the intervention Valsalva 

group had less severe pain during the 

peripheral intravenous catheter 

insertion than the patients in the 
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control group with a statistically 

significant difference between the two 

groups. 

Virtual reality (VR) is rapidly evolving 

technology that is used as a novel 

distraction tool for children undergoing 

different invasive procedures  (Ali et 

al. 2022). As for the current study, half 

of children in the VR group compared 

to none of the control group felt 

comfortable during peripheral 

cannulation, as assessed by researchers 

using FLACC scale. Furthermore, 

none of children in VR group 

compared to about one third in the 

control group expressed the worst hurts 

during cannula insertion, as assessed 

by Wong Baker scale. The increased 

comfort in the study group may be 

justified by the deep involvement of 

studied children in the virtual reality 

experience. VR grasped their attention 

away from the peripheral cannulation 

procedure and decreased their 

perception of pain. Likewise, Wong & 

Cho Lee, (2020) results revealed that 

children in the intervention VR group 

demonstrated a significantly greater 

reduction in pain intensity during 

peripheral cannulation than the control 

group. Similarly,  Chan et al. (2019) 

found that children who used the VR 

during peripheral cannulation in the 

emergency department had more 

significant reduction in pain than the 

control group. 

Heading off pain, sorrow, and 

struggling of children in healthcare 

delivery is a crucial expert obligation 

of pediatric nurses. The American Pain 

Society (APS) recommended the use of 

multimodality non-pharmacological 

interventions  for the management of  

pain in children (Aydin, S, and C 

2016). In the current study, Valsalva 

Maneuver and Virtual Reality Goggles 

were used comparably to assess their 

effect on children’s pain intensity 

during peripheral cannulation. It was 

found that about one tenth of children 

in Valsalva group compared to half in 

the VR group felt comfortable during 

peripheral cannulation as assessed by 

researchers using FLACC scale. 

Additionally, about one twentieth of 

children in Valsalva group compared 

to about one quarter in the VR group 

expressed no hurts during cannula 

insertion, as assessed by Wong Baker 

scale. The difference of pain feeling 

among children in the two groups may 

be justified by the technology 

fascination that was created by the VR 

environment which may attract 

children’s attention more than the 

Valsalva Maneuver. As well, Özsoy 

and Ulus, (2022) compared using a VR 

versus watching cartoon from tablets 

on children’s pain perception during 

dressing change and they used Wong 

Baker Scale to assess pain. They 

founded that VR was more effective in 

decreasing pain perception than just 

watching cartoon from tablets. On the 

other hand, Shivashankar, Nalini, and 

Rath, (2018) were not in the same line 

with the findings of the current study.  

They found that distraction by pressing 

ball was more effective than Valsalva 

Maneuver in decreasing pain intensity 

during peripheral cannulation as 

assessed by Visual Analogue Scale.  

Finally, the current study had been able 

to shed down light on the various                        

non-pharmacological pain 

management modality as Valsalva 

Maneuver and Virtual Reality. In this 

respect, pediatric nurses can distract 

the attention of children away from 

pain by active participation in such 

techniques during peripheral 

cannulation.  

Conclusion 

Based on the results of the current 

study, it can be concluded that both 

Valsalva Maneuver and Virtual Reality 

were effective in decreasing children’s 

pain intensity during peripheral 
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cannulation. Children’s feeling of 

comfort during peripheral cannulation 

and their expression of no hurt during 

the procedure were higher in the 

Virtual Reality than the Valsalva 

Maneuver.  

Recommendations 

1. Pediatric nurses in the emergency 

department should be trained on 

different non-pharmacological pain 

management modalities such as 

Valsalva Maneuver and Virtual 

Reality to decrease children’s 

suffering during peripheral 

cannulation. 

2. Valsalva Maneuver supplies must 

be available in the emergency 

department as it is cost effective and 

can be easily used by children. 

Colorful balloons used in the 

maneuver can be used as an 

incentive for children. 

3. The availability of at least one 

Virtual Reality Goggles in the 

pediatric emergency department 

becomes a must. It can be very 

helpful in relaxing the difficulty 

easing and frightened children. 

4. Dissemination of illustrative 

booklets about Valsalva maneuver 

and Virtual Reality application steps 

must be done between nurses in the 

emergency department. 

References 

Ben Abdelaziz, Rim, Habiba Hafsi, 

Hela Hajji, Hela Boudabous, 

Amel Ben Chehida, Ali Mrabet, 

Khadija Boussetta, Sihem 

Barsaoui, Azza Sammoud, 

Mourad Hamzaoui, Hatem 

Azzouz, and Néji Tebib. 2017. 

“Full Title: Peripheral Venous 

Catheter Complications in 

Children: Predisposing Factors in 

a Multicenter Prospective Cohort 

Study.” BMC Pediatrics 17(1):1–

12. doi: 10.1186/s12887-017-

0965-y. 

Akdas, O., G. Basaranoglu, H. 

Ozdemir, M. Comlekci, K. 

Erkalp, and L. Saidoglu. 2014. 

“The Effects of Valsalva 

Maneuver on Venipuncture Pain 

in Children: Comparison to 

EMLA® (Lidocaine–Prilocaine 

Cream).” Irish Journal of 

Medical Science 183(4):517–20. 

doi: 10.1007/s11845-013-1037-

4. 

Alan, Nurten, and Leyla Khorshid. 

2022. “Evaluation of Efficacy of 

Valsalva Maneuver During 

Peripheral Intravenous 

Cannulation on Pain.” Pain 

Management Nursing 23(2):220–

24. doi: 

10.1016/j.pmn.2021.01.013. 

Ali, Samina, Manasi Rajagopal, 

Jennifer Stinson, Keon Ma, Ben 

Vandermeer, Bailey Felkar, Kurt 

Schreiner, Amanda Proctor, 

Jennifer Plume, and Lisa 

Hartling. 2022. “Virtual Reality-

Based Distraction for 

Intravenous Insertion-Related 

Distress in Children: A Study 

Protocol for a Randomised 

Controlled Trial.” BMJ Open 

12(3):e057892. doi: 

10.1136/bmjopen-2021-057892. 

Arane, Karen, A. Behboudi, and RD 

Goldman. 2017. “Pediatric Pain 

and Anxiety Management Using 

VR Technology.” Canadian 

Family Physician 

63(December):932–34. 

Aydin, Diler, Nejla Canbulat S, and 

Esra Karaca C. 2016. 

“Comparison of the 

Effectiveness of Three Different 

Methods in Decreasing Pain 

during Venipuncture in 

Children : Ball Squeezing , 

Balloon Inflating and Distraction 

Cards.” 2328–35. doi: 

10.1111/jocn.13321. 



Effect of Valsalva Maneuver Application Versus Virtual Reality on Children’s 

Pain Intensity during Peripheral Cannulation 

Menoufia Nursing Journal, Vol. 7, No. 2, Nov 2022        161 

Boylls, Travis. 2022. “Easy Ways to 

Use VR Glasses_ 10 Steps (with 

Pictures) - WikiHow.” 

Bukola, Ibitoye M., and Dawson Paula. 

2017. “The Effectiveness of 

Distraction as Procedural Pain 

Management Technique in 

Pediatric Oncology Patients : A 

Meta-Analysis and Systematic 

Review.” Journal of Pain and 

Symptom Management 

54(4):589-600.e1. doi: 

10.1016/j.jpainsymman.2017.07.

006. 

Chan, Evelyn, Michael Hovenden, 

Emma Ramage, Norman Ling, 

Jeanette H. Pham, Ayesha 

Rahim, Connie Lam, Linly Liu, 

Samantha Foster, Ryan Sambell, 

Kasthoori Jeyachanthiran, 

Catherine Crock, Amanda Stock, 

Sandy M. Hopper, Simon Cohen, 

Andrew Davidson, Karin 

Plummer, Erin Mills, Simon S. 

Craig, Gary Deng, and Paul 

Leong. 2019. “Virtual Reality for 

Pediatric Needle Procedural 

Pain: Two Randomized Clinical 

Trials.” Journal of Pediatrics 

209:160-167.e4. doi: 

10.1016/j.jpeds.2019.02.034. 

Finianos, Jessica, and S. Elisabet. 

2021. “The Arabic Version of the 

Faces Pain Scale-Revised : 

Cultural Adaptation , Validity , 

and Reliability Properties When 

Used with Children and 

Adolescents.” 

Gonnade, Nitesh, Archana Bajpayee, 

Abhay Elhence, Vaibhav 

Lokhande, Neeraj Mehta, and 

Manish Mishra. 2017. “And 

Using Cord Blood for 

Transfusion Azikiwe University 

Teaching Hospital ,.” 12(2):105–

11. doi: 10.4103/ajts.AJTS. 

Gupta, Neehar, April N. Naegeli, 

Diane M. Turner-Bowker, 

Emuella M. Flood, Lori Ellen 

Heath, Shelley M. Mays, and 

Carlton Dampier. 2016. 

“Cognitive Testing of an 

Electronic Version of the Faces 

Pain Scale-Revised with 

Pediatric and Adolescent Sickle 

Cell Patients.” Patient 9(5):433–

43. doi: 10.1007/s40271-016-

0166-z. 

Inan, Gamze, Sevil Inal. 2020. “THE 

IMPACT OF THREE 

DIFFERENT DISTRACTION 

TECHNIQUES ON THE PAIN 

AND ANXIETY LEVELS OF 

CHILDREN DURING 

VENIPUNCTURE : A 

CLINICAL The Impact of 3 

Different Distraction Techniques 

on the Pain and Anxiety Levels 

of Children During 

Venipuncture.” (October 2018). 

doi: 

10.1097/AJP.0000000000000666

. 

Kumar, Sanjay, Sandeep Khuba, Anil 

Agarwal, Sujeet Gautam, 

Madhulika Yadav, and Aanchal 

Dixit. 2018. “Evaluation of 

Efficacy of Valsalva Maneuver 

for Attenuating Propofol 

Injection Pain: A Prospective, 

Randomized, Single Blind, 

Placebo Controlled Study.” 

Korean Journal of 

Anesthesiology 71(6):453–58. 

doi: 10.4097/kja.d.18.00017. 

Meenu, S., and Satheesh Balakrishnan. 

2019. “Analogy and Collation of 

Valsalva Manoeuvre and Ball 

Compression on Pain during 

Arteriovenous Fistula 

Cannulation in Patient with 

Chronic Renal Failure on 

Haemodialysis.” 6(1):65–67. doi: 

10.18231/2394-2126.2019.0016. 

Mohamed, Nagwa Ibrahim, Sanaa 

Mahmoud Ahmed, and Asmaa 

Hamed Tawfic. 2020. 

“Assessment of Pediatric Nurses 



Effect of Valsalva Maneuver Application Versus Virtual Reality on Children’s 

Pain Intensity during Peripheral Cannulation 

Menoufia Nursing Journal, Vol. 7, No. 2, Nov 2022        162 

’ Performance Regarding 

Intravenous Therapy.” 

(December). 

Mohammadi, Sussan Soltani, Amin 

Ghasemi Pajand, and Gita 

Shoeibi. 2011. “Efficacy of the 

Valsalva Maneuver on Needle 

Projection Pain and Hemo-

Dynamic Responses during 

Spinal Puncture.” International 

Journal of Medical Sciences 

8(2):156–60. doi: 

10.7150/ijms.8.156. 

Mohammed Mahmoud, Heba, 

Shaymaa Elsayed Mosaad, and 

Shimaa Mohamed Elghareeb. 

2021. “Effectiveness of Valsalva 

Maneuver on Pain among 

Patients Undergoing Peripheral 

Intravenous Cannulation.” 

Egyptian Journal of Health Care 

12(4):530–38. doi: 

10.21608/ejhc.2021.201916. 

Negri, Daniela Cavalcante de, Ariane 

Ferreira Machado Avelar, 

Solange Andreoni, and Mavilde 

da Luz Gonçalvez Pedreira. 

2012. “Predisposing Factors for 

Peripheral Intravenous Puncture 

Failure in Children.” Revista 

Latino-Americana de 

Enfermagem 20(6):1072–80. doi: 

10.1590/s0104-

11692012000600009. 

Ohara, Daniela G., Gualberto Ruas, 

Shamyr S. Castro, Paulo R. J. 

Martins, and Isabel A. P. Walsh. 

2012. “Dor Osteomuscular, 

Perfil e Qualidade de Vida de 

Indivíduos Com Doença 

Falciforme.” Brazilian Journal of 

Physical Therapy 16(5):431–38. 

doi: 10.1590/S1413-

35552012005000043. 

Özsoy, Fatma, and Bahire Ulus. 2022. 

“Comparison of Two Different 

Methods in Reducing Pain and 

Fear Due to Dressing Change in 

7-10 Years Old Children.” 

9(1):66–75. 

Ramalho, Carlos Eduardo, Pedro 

Messeder Caldeira Bretas, 

Claudio Schvartsman, and 

Amélia Gorete Reis. 2017. 

“Sedação e Analgesia Para 

Procedimentos No Pronto-

Socorro de Pediatria.” Jornal de 

Pediatria 93:2–18. doi: 

10.1016/j.jped.2017.07.009. 

Rn, Stefan Nilsson, Karin Enskär Rn, 

Carina Hallqvist Phlic, and Eva 

Kokinsky. 2012. “Active and 

Passive Distraction in Children 

Undergoing Wound Dressings 

Active and Passive Distraction in 

Children Undergoing.” Journal 

of Pediatric Nursing 28(2):158–

66. doi: 

10.1016/j.pedn.2012.06.003. 

Rowley S., Clare S. 2019. Right 

Asepsis with ANTT® for 

Infection Prevention. In: 

Moureau N. (Eds) Vessel Health 

and Preservation: The Right 

Approach for Vascular Access. 

Saju, Alka Sara, Lilly Prasad, Menaka 

Reghuraman, and Immanuel Karl 

Sampath. 2019. “Use of Vein‐

viewing Device to Assist 

Intravenous Cannulation 

Decreases the Time and Number 

of Attempts for Successful 

Cannulation in Pediatric 

Patients.” Paediatric and 

Neonatal Pain 1(2):39–44. doi: 

10.1002/pne2.12009. 

Savino, Francesco, Liliana Vagliano, 

Simone Ceratto, Fabio Viviani, 

Roberto Miniero, and Fulvio 

Ricceri. 2013. “Pain Assessment 

in Children Undergoing 

Venipuncture: The Wong-Baker 

Faces Scale versus Skin 

Conductance Fluctuations.” 

PeerJ 2013(1). doi: 

10.7717/peerj.37. 



Effect of Valsalva Maneuver Application Versus Virtual Reality on Children’s 

Pain Intensity during Peripheral Cannulation 

Menoufia Nursing Journal, Vol. 7, No. 2, Nov 2022        163 

Shabana, Tarek, and AhmedN Ibrahim. 

2018. “The Revised-Face, Leg, 

Activity, Cry, and Consolability 

Scale: An Egyptian Version.” 

Research and Opinion in 

Anesthesia and Intensive Care 

5(1):67. doi: 

10.4103/roaic.roaic_36_17. 

Shivashankar, Archana, KB Nalini, 

and Prapti Rath. 2018. “The Role 

of Nonpharmacological Methods 

in Attenuation of Pain Due to 

Peripheral Venous Cannulation: 

A Randomized Controlled 

Study.” Anesthesia: Essays and 

Researches 12(1):7. doi: 

10.4103/aer.aer_172_17. 

Soliman, Hadeer, Wafaa Ouda, and 

Manal Mahmoud. 2019. 

“Nurses’ Knowledge and 

Practices Regarding Peripheral 

Intravenous Cannulation and 

Blood Sampling in Pediatric 

Health Care Settings.” Port Said 

Scientific Journal of Nursing 

6(3):50–67. doi: 

10.21608/pssjn.2019.67492. 

Srouji, Rasha, Savithiri Ratnapalan, 

and Suzan Schneeweiss. 2010. 

“Pain in Children: Assessment 

and Nonpharmacological 

Management.” International 

Journal of Pediatrics 2010:1–11. 

doi: 10.1155/2010/474838. 

Zeltser., Shival Srivastav; Radia T. 

Jamil; Roman. 2022. “Technique 

1Valsalva Maneuver - StatPearls 

- NCBI Bookshelf.” 

 
 


