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Abstract
Invasive techniques such as venipuncture are painful procedures causing stress and anxiety, both in pediatric patients and in 
their carers. For this reason, efforts are being made to develop mitigating strategies for the patient’s pain and anxiety during 
the performance. To analyze and evaluate the effectiveness of the use of Virtual Reality distraction techniques as a measure 
of pain and anxiety reduction in pediatric patients and their parents. In addition, the effects of two modes of Virtual Reality 
(passive vs. interactive) were compared. A quasi-experimental study was carried out in the pediatric emergency department 
of a tertiary referral hospital in north Spain. The participants were children who underwent venipuncture for blood extraction 
and vascular cannulation. From the 124 patients, 51.6% (n = 64) were girls and 48.4% (n = 60) were boys (p = 0.574). The 
mean age was 8.4 years (SD: 4.1). The mean level of pain experienced was 2.33 (SD: 0.76) in the interactive VR group (n 
= 88) versus 2.67 (SD: 1.35) in patients with passive VR (n = 36) (p = 0.008); being the presence of anxiety in 27.3% (n = 
24) of the cases treated with interactive Virtual Reality and in 88.9% (n = 32) of the patients with passive Virtual Reality (p 
= 0.000). The virtual reality is an effective method to reduce pain and anxiety levels in pediatric patients, with the effective-
ness of interactive virtual reality and its use in the population aged 7–15 years being greater.
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1 Introduction

The performance of invasive procedures, both diagnostic and 
therapeutic in pediatric patients in the hospital environment 
is very frequent—with venipuncture and intravascular can-
nulation techniques being predominant (Cardozo Rodrígez 
and Escobar Valdivia 2020). These techniques cause pain in 
children (Krauss et al. 2016; Toledo del Castillo et al. 2019) 
and even generate situations of stress and anxiety, both in 
the patient and their carers (Ali et al. 2015; Bradford et al. 
2019; Eijlers et al. 2019).

Both pain and anxiety are biological phenomena condi-
tioned by psychological and environmental factors. Some of 
these factors are: age (Figueroa Jaramillo 2015; Hedén et al. 
2020), gender and the patient's personal circumstances and 
surroundings (Berke et al. 2017; Filingim 2017; Sorge and 
Totsch 2017). Other clearly linked factors are the behav-
ior of parents or guardians (Casanovas 2017; Harding et al. 
2019; Krauss et al. 2016), and the behavior of the profes-
sionals who assist them (Ferraz-Torres et al. 2021; Krauss 
et al. 2016; Svendsen et al. 2016). Accordingly, the level of 
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anxiety experienced by both children and parents during the 
procedure can also cause stress and / or anguish in health 
professionals (Ali et al. 2015), constraining their perfor-
mance and the development of the technique or procedure 
(Santos et al. 2020).

Therefore, in recent decades, efforts have been made to 
evaluate and develop mitigating strategies for both pain 
and anxiety of patients during the performance of fre-
quently used techniques, such as venipuncture and intra-
vascular cannulation techniques. These measures include 
different types of interventions, such as pharmacological 
(Krauss et al. 2016), physical such as cold or vibration 
(Ballard et al. 2019) and psychological such as distrac-
tion, cognitive-behavioral therapy or hypnosis (Birnie 
et al. 2018; Taddio et al. 2010). Several studies focused 
on the assessment of its implementation as a distraction 
technique have demonstrated their effectiveness (Díaz-
Rodríguez et al. 2021; Özalp Gerçeker et al. 2020; Piskorz 
and Czub 2018).

Drug administration for the control of acute and short 
lasted pain, produced by the venipuncture technique, can 
be effective regardless of the administration route (topical 
or intravenous). Although it can be an interesting resource, 
its impact on anxiety control is limited (Krauss et al. 2016). 
The use of physical measures such as cold application or 
the Buzzy® device (vibrating box with optional cold feel-
ing) has shown uncertain results. Although it seems to be 
an optimal alternative for reducing the level of pain experi-
enced during the technique, physical measures do not have 
effects on stress and anxiety experienced before and during 
the procedure (Ballard et al. 2019).

Distraction techniques such as hypnosis, combined Cog-
nitive Behavioral Therapy (CBT), or respiratory therapies 
have demonstrated benefits in reducing pain and anxiety 
levels for invasive procedures (Birnie et al. 2018). However, 
they have not proven to be effective on stress and anxi-
ety levels experienced by both the patient and the family 
members in the moments prior to performing the invasive 
technique (Birnie et al. 2018). Therefore, these studies show 
that pediatric patients undergoing venipuncture and cath-
eterization perceive a reduction in pain levels but effec-
tiveness in anxiety levels is limited (Álvarez García et al. 
2017; Martín Valbuena et al. 2019; Toledo del Castillo et al. 
2019).

More recently, other distraction measures such as the use 
of virtual reality devices have been shown their effectiveness 
and safety for this type of invasive procedures (Ahmadpour 
et al. 2019; Atzori et al. 2018; Eijlers et al. 2019; Lier et al. 
2020), as well as for the reduction in anxiety levels both dur-
ing the procedure (Toledo del Castillo et al. 2019) and prior 
to it. They are an appealing alternative thanks to their immer-
sive features (Gold and Mahrer 2018). This technology can be 

applied in two different modes: passive (no user interaction 
through games) or interactive (combination of virtual reality 
games with user participation). However, the existing evidence 
has not assessed the variation in anxiety levels according to the 
type. Furthermore, few studies analyze the global impact on 
the level of satisfaction and anxiety experienced by parents and 
children during these techniques with the use of virtual reality 
(Han et al. 2019).

Regarding the use of measures to reduce pain and anxiety 
in pediatric children during invasive techniques, it should 
be noted that emergency and primary care services do not 
routinely implement or evaluate any of the existing meas-
ures (Benini et al. 2020; Rodríguez et al. 2016), being areas 
where this type of procedures are performed frequently. 
Some of the possible causes may be the uncertainty about 
the effectiveness of the measures to be implemented, as well 
as the time constraints, the difficulty of the technique, their 
potential cost and the absence of protocols that allow pro-
fessionals to implement and evaluate these measures (Rod-
ríguez et al. 2016).

Another aspect linked to anxiety levels experienced dur-
ing the procedure is the time required to perform the tech-
nique. It is worth mentioning that the profile of the pediatric 
and preschool patient can be considered as a patient typology 
with difficult vascular access. Thus, the characteristics of these 
patients are related to the increase in the number of puncture 
attempts (18.1%) (Gerçeker et al. 2018) and the duration of the 
procedure. This aspect also conditions pain and anxiety levels 
experienced by pediatric patients (Ferraz-Torres et al. 2021; 
Gerçeker et al. 2018). Therefore, in order to reduce the number 
of punctures and the length of time, the following resources 
have been identified to be effective: the use of vascular access 
visualization devices such as infrared devices (Galván Guzmán 
and Chacon Yance 2019) the ultrasound-guided approach or 
via ultrasound (Attie et al. 2019; Mayordomo-Colunga et al. 
2019; Oulego-Erroz et al. 2021; Sallam et al. 2018). However, 
this kind of resources are underused at times (Elkhunovich 
et al. 2017).

Against this background, an intervention protocol was 
developed, called the ReVi Technique, which allows the 
standardization of the combined use of ultrasound devices/
infrared devices and Virtual Reality when performing phle-
botomy procedures (including venipuncture and intravas-
cular cannulation) in pediatric patients. The main objective 
of this study was to compare the effectiveness of the use of 
passive and interactive Virtual Reality through the imple-
mentation of the ReVi technique protocol (combination of 
virtual reality and the use of blood vessels viewer device) 
on reducing patients’ pain anxiety as well as its influence 
on the experience of the accompanying father or mother 
and the health care professional involved.
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2  Methods

2.1  Study design

A quasi-experimental study was designed with two groups 
of pediatric patients undergoing venipuncture for blood 
extraction or venous cannulation who attended the pedi-
atric hospital emergency service of the Hospital Univer-
sitario de Navarra (HUN), the reference hospital center 
of the Autonomous Community of Navarra, in the north 
of Spain.

We followed the TREND statement specifically devel-
oped to guide standardized reporting of nonrandomized 
controlled trials (Guidelines for Transparent Reporting of 
Evaluations with Nonrandomized Designs.

2.2  Sample and recruitment

Sample size calculation was carried out with the help of 
the Epitable software, establishing as analysis criteria 
a type I error (α) of 0.10 and a power of 99% (error 
β = 0.01); accounting for an estimated population of 
500 patients. A representative sample of 126 patients 
was calculated; of which two were eliminated for the 
analysis of the data due to their subsequent rejection to 
participate.

Distribution of sample participants for both groups was 
made in a randomized way, marked by the patient's own 
choice according to the ability to handle the stick or com-
mand for the dynamics of the game.

Finally, the sample comprised 124 participants, from 
which 88 were part of the ReVi Technique program 
through the use of interactive VR and 36 with passive 
VR. Data collection was carried out from December 1, 
2019 to March 1, 2020.

The inclusion criteria in the study were: pediatric 
patients with an age range between 2 and 15 years inclu-
sive, subjected to venipuncture (blood extraction or vascu-
lar cannulation) not in a vital emergency situation (inclu-
sion of severity in MAT-SET triage with categorization 
2–5) and whose parents or guardians agreed to participate 
in the study. The exclusion criteria were: facial impairment 
and limited visual acuity.

2.3  Intervention

In both groups, the procedure was performed following 
the ReVi Technique protocol, which indicated the use 
of a vein visualizer using ultrasound or infrared detector 
(at the choice of the nurse performing the procedure), in 

combination with the use of virtual reality glasses as a 
distraction mechanism for the children.

The visual distraction system chosen was virtual reality 
as the more immersive element compared to augmented 
reality since it allows eliminating the child's real visual 
field where the anxiety and pain-generating stimulus (the 
needle or catheter) is found.

Within the use of virtual reality (with the Oculus Go 
device), two intervention groups were developed. In one 
of them participants used passive VR, with a designed 
VR presentation showing a sequence of four short scenes 
(80 second per scene) with various nature landscape 

Fig. 1  Different scenes of virtual reality

Fig. 2  Different scenes of virtual reality
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environments, animals and with audio stimulation with 
different animals sound, with total of 3.20 minutes long 
and sequential repetitions (Figs. 1, 2, 3, 4).

These videos are made with dynamic scenes and clear 
images with the incorporation of environmental sounds 
and animals visualized in the environment to improve 
immersion in both groups.

Participants in the other group used interactive VR, 
based on the same visual resource but including four sim-
ple interactive games (creating a constellation by joining 
stars with a laser arrow, building a dolmen by joining 
rocks, developing a puzzle in the desert and hunting for 
moles in the forest) to be played by the user with a stick or 
controller (Figs. 5, 6). The allocation of the participants 

in the two groups was random marked sometimes condi-
tioned by the young age of the patient and the ability to 
use the stick and follow-up in the game.

2.4  Measures

Data were collected on the children's age, gender, presence 
of a companion, the type of vein viewer device (infrared or 
ultrasound-guided) and the type of venous approach (blood 
extraction or vascular cannulation). Pain was measured 
using the visual analogical scale with facial drawings, the 
Wong-Baker Faces Pain Scale (Miró et al. 2005; Naegeli 
et al. 2018). It consists of six drawn faces with a score of 
0, 2, 4, 6, 8, 10, ranging from a smiling face for no pain 
(0 points) to a crying face for the worst possible pain (10 
points). The standardized FLACC scale: Face, Leg, Activ-
ity, Cry and Consolability (Hummel et al. 2010; Manwor-
ren and Hyan 2003) was used to measure pain in minor or 

Fig. 3  Different scenes of virtual reality

Fig. 4  Different scenes of virtual reality

Fig. 5  One of the participants uses Oculus Go device

Fig. 6  One of the participants uses the stick or controller for interac-
tive virtual reality
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non-cooperative patients. On this scale, five aspects are 
measured; facial expression, legs mobility, the activity, cry-
ing and the capacity of comforting the child. Each of these 
criteria is valued between 0, 1 and 2, so the total score of the 
scale varies between 0 and 10. These scores were interpreted 
as: 0 = relaxed and comfortable, 1–3 = mild discomfort, 4–6 
= moderate pain, 7–10 = severe discomfort/pain. Cronbach's 
alpha coefficient (α) to measure the reliability of the scale 
was α = 0.882 (Voepel-Lewis et al. 2010).

To measure anxiety levels of pediatric patients and their par-
ents, the PACBIS (Perioperative Adult and Child Behavioral 
Interaction Scale) was used, a method selected for its great valid-
ity and high level of specificity for detecting stress in pediatric 
patients (Sadhasivam et al. 2010). This scale offers four dimen-
sions referring to the most characteristic observable behaviors in 
the child or in the parents: the child's anxiety, evaluated with the 
child stress subscale (Child distress); and how the child copes, 
evaluated with the child coping subscale (Child coping).Parental 
attitudes that promote child stress are assessed with the parent's 
behavior subscale, defined as reactive or blocking (Negative 
Parent), and parental attitudes that promote the child coping are 
assessed with the parent's behavior subscale: defined as proac-
tive or collaborative (Positive Parent). Each dimension scores 0, 
1 or 2, with higher scores suggesting maladaptive psychological 
states or behaviors (Sadhasivam et al. 2010).

The level of anxiety experienced by the professional 
during the performance of the technique was assessed with 
an ad hoc question, using a numerical record from zero, 
indicative of the absence of anxiety, and 10, interpreted as 
an extreme anxiety level. Likewise, the main advantages and 
disadvantages detected by health professionals during the 
use of the ReVi technique were included as a free text field.

To conclude, the number of canalization attempts was 
determined, collecting this data at the time of the proce-
dure by the nurse. As well as the duration of the procedure, 
also evaluated by the nurse performing the procedure with 
the help of a chronometer, starting the measurement when 
the compressor was placed on the child's arm and ending 
when the PVC fixation dressing or an adhesive dressing after 
blood collection was placed. Time was recorded in seconds.

2.5  Data collection

Patient assessment-related data were collected by two nurs-
ing professionals trained in the ReVi technique implementa-
tion protocol over a period of six months; after completing 
the first phase of the project (Ferraz-Torres et al. 2021).

Four nurses trained were responsible for carrying out 
the procedure with the ReVi technique and simultaneously 
recording the variables. This recording did not interfere  dur-
ing the procedure to ensure an impartial and systematic data 
collection.

2.6  Statistical analyses

In the first instance, a descriptive analysis of the variables 
under study was conducted, using the mean and standard 
deviation (SD) in the case of variables of a quantitative 
nature and the frequency and percentage in the case of 
variables of a qualitative nature. Subsequently, the infer-
ential analysis was carried out. First, the homogeneity of 
the groups was verified by applying the Student's t test to 
compare two means, in the case of age, time and pain, and 
the Chi-square test to compare gender, the presence of a 
carer and the type of venipuncture approach. Second, the 
outcome variables between the two groups were compared, 
using multiple linear regression in the case of quantitative 
variables (time spent and pain) and multiple logistic regres-
sion in the case of dichotomous variables (children and par-
ents’ anxiety and health worker’s anxiety). In both cases, 
the dependent variable was the outcome variable, the group 
(interactive VR/passive VR) was the independent variable, 
and age was the control variable. The age was the only vari-
able that did not demonstrate homogeneity between the two 
groups. In all regressions, the “intro” method was used to 
introduce the variables to the model. Statistical significance 
has been set at 0.05. All the analysis was conducted with the 
statistical software program SPSS v. 25.

2.7  Ethical considerations

The study was approved by the Navarra Clinical Research 
Ethics Committee (Pyto 2018/52). Legal guardians and 
school-age pediatric patients were informed verbally and in 
writing; accepting their free participation in the study and 
signing the corresponding informed consent.

3  Results

Out of the 124 pediatric patients participating in the study, 
51.6% (n = 64) were girls and 48.4% (n = 60) were boys (p 
= 0.574). The average age of the pediatric patients was 8.4 
years (SD: 4.1). In all cases (100%) the patients were accom-
panied (father or mother) during the procedure.

Among the total number of phlebotomies, 87.1% (n = 
108) were performed for venous access cannulation, the 
rest for venipuncture. The access approach was visualized 
through the use of ultrasound in 77.4% (n = 96) of the cases 
and in the remaining 22.6% (n = 28) the infrared external 
path visualization system was used.

Table 1 shows these characteristics in the interactive VR 
group and in the passive VR group, with the corresponding 
p value of the comparison test for both groups.

Regarding the variables of interest, 100% of the punctures 
were performed in a single attempt. The average duration of 
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the procedure was 5 minutes and 16 seconds. Table 2 shows 
the results of both groups for these two variables and for the 
rest of the outcome variables: pain and the level of anxiety 
experienced by the users and staff involved.

The average level of pain experienced by users and meas-
ured with the Wong-Backer/FLACC scale was 2.33 (SD: 
0.76) in the interactive VR group (n = 88) compared to 2.67 
(SD: 1.35) in patients with passive VR (n = 36) (p = 0.008).

The level of pain experienced by the pediatric patient was 
similar for both procedures (venipuncture or vascular cannu-
lation); the maximum level of pain expressed and measured 
using the FLACC or Wong-Backer scale being 4/10 in 18.5% 
(20) of the canalizations and 2/10 in 16.5% (3) (p = 0.000)

Likewise, the presence of anxiety in pediatric patients, 
that is, those rated 1 or 2 in the Child distress dimension, 
took place in 27.3% (n = 24) of the cases treated with inter-
active VR and in 88.9% (n = 32) of patients with passive VR 
(p = 0.00) (Table 2).

Depending on the type of procedure performed, a varia-
tion is observed in the level of anxiety experienced. Veni-
puncture did not register the presence of anxiety for items 
1 and 2 of the PACBIS scale (0/2), with the presence of a 
mean level of anxiety 1/2 in 51.9% (56) of patients the cases 
(p = 0.000).

The study of the paternal and maternal response using the 
PACBIS scale identified that 22.7% n = (20) of the parents 
in the interactive VR group and 88.9% (n = 32) of the pas-
sive VR group presented a blocking response to the situation 
(with scores of 1 or 2 in the Negative Parent dimension).

Correspondingly, the analysis of stress or anxiety expe-
rienced by the health care professionals responsible for the 
procedure revealed its presence, that is, with a score equal to 
1 or higher, in 22.7% (n = 20) of the cases with Interactive 
VR and 77.8% (n = 28) with passive VR (Table 2).

The collection of information in the free text field identi-
fied key elements such as: the facilitating response of the 
parents and the calm and passive attitude of the patients as 
optimal points of the use of virtual reality allowing reduc-
ing their anxiety and stress levels during the performance 
of the technique.

The results of the regressions carried out to compare both 
groups, in relation to the variables of interest and taking 
into account the control of the variable “age” are shown 
in Table 3. As seen in Table 3, there is only a difference 
between both groups in relation to the variable “time used,” 
meaning that for the children using interactive virtual real-
ity, the nurses have spent 20 seconds less (0.326 minutes) 
in performing the blood extraction or cannulation technique 
vascular (p < 0.01).

Finally, regarding the duration of the technique according 
to the type of virtual reality used, a significant reduction in 
the time used in the ReVi technique with interactive virtual 
reality was detected (mode of 4 minutes, p = 0.00); depend-
ing this value on the age of the user (p = 0.00) and the type 
of venipuncture (blood extraction and / or vascular cannula-
tion; p = 0.00).

4  Discussion

In this clinical study, the protocol called ReVi Technique 
was designed, which consisted of the combined use of vein 
visualization devices (infrared or ultrasound) to facilitate 
and ensure the correct vascular approach in the pediatric 
patient through direct visualization of the vascular path and 
the use of virtual reality (interactive or passive) for user 
distraction.

Table 1  Features of the 
descriptive variables

*Not calculated because it is a constant

Variable Interactive VR group Passive VR group p

Age (average (DE)) 10.3 (3.2) 3.8 (1.6) < 0.01
Girls (% (n)) 50.0% (44) 55.6% (20) 0.574
Presence of a carer (% (n)) 100% (88) 100% (36) *
Vein canalization (% (n)) 86.4% (76) 88.9% (32) 0.703

Table 2  Descriptive features of 
the interest variables

Variable Interactive VR group Passive VR group

Number of trials (average (DE)) 1 (0) 1 (0)
Time required (average (DE)) 4.5 (1.2) 6.0 (1.0)
Pain (% (n)) 2.1 (0.4) 2.7 (1.3)
Children’s anxiety (% (n)) 27.3% (24) 88.9% (32)
Parent’s negative reactivity (% (n)) 22.7% (20) 88.9% (32)
Health professional anxiety (% (n)) 22.7% (20) 77.8% (28)
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The development of the ReVi Technique aimed to 
improve the quality of the technique performed by reduc-
ing pain and anxiety experienced by the pediatric patient. 
In addition, in the study the effectiveness of this technique 
on improving the experience of the child's companions and 
the healthcare professionals involved was assessed. Like-
wise, the implementation of the ReVi Technique through 
the use of two types of Virtual Reality interactive and pas-
sive, allowed evaluating their effectiveness, according to the 
results in relation to the levels of pain and anxiety experi-
enced by the participants during the performance of these 
techniques.

Based on the results presented, it is observed that of the 
vein visualization devices proposed by the ReVi Technique, 
most of the nurses 77.4% (n = 96) preferred the use of ultra-
sound. Literature suggests that the use of this technology 
for the venous approach is beneficial for nurses, highlight-
ing the reduction in the number of attempts, the duration of 
the technique and patient discomfort as main advantages 
(Smith 2018).

In the present study, we observed a clear improvement 
with respect to the levels described by other studies that 
analyze the pain and the anxiety experienced by the patient 
during the venipuncture technique (Kleidon et al. 2020; Lee 
et al. 2020) thanks to the use of virtual reality as distraction 
techniques; as well as a clear variation of the results accord-
ing to the type of distraction technique used.

Likewise, we have observed a clearer benefit in the use of 
VR over the venous cannulation procedure, a technique that 
presents a greater degree of pain and anxiety experienced 
by pediatric patients.

According to studies using physical measures (Bal-
lard et al. 2019) and psychological resources (Birnie et al. 
2018; Taddio et al. 2010) as a means of distraction and in 
order to reduce the levels of pain experienced during inva-
sive techniques such as venipuncture in pediatric patients, 
an improvement in the results was detected, reducing the 
user's pain levels (Piskorz and Czub 2018). In our study, 

the comparative analysis regarding the type of VR used 
shows low levels of pain, recognized as mild for both study 
groups, and with significant differences according to the 
group to which they belong; detecting a lower level of 
pain in the use of interactive VR compared to passive VR.

In the study of anxiety levels expressed by pediatric 
patients who used the ReVi Technique procedure for blood 
collection, a clear reduction in their level was shown, com-
pared to other studies (Gold et al. 2021; Han et al. 2019). 
According to the type of the technique used, the level of 
anxiety experienced by the child and measured by the 
PACBIS scale through the use of interactive virtual reality 
was significantly lower compared to passive VR (Figueroa 
Jaramillo, 2015; Hedén et al. 2020).

The analysis of the response of the family member 
accompanying the child during the invasive procedure, 
clear improvements were observed in the reactivity of the 
parent through the use of these techniques as a distraction 
method, allowing to reduce both the levels of blocking and 
negative response of the family members during the proce-
dure; results similar to other studies showing the effective-
ness of the use of distraction techniques as a mechanism to 
reduce the stress of accompanying family members (Casa-
novas 2017; Ferraz-Torres et al. 2021; Harding et al. 2019; 
Krauss et al. 2016).

Concerning the level of anxiety or stress experienced 
by the health care professionals responsible for performing 
venipuncture using the ReVi Technique, minimal levels 
of anxiety were observed. Furthermore, the health care 
professionals involved in the use of this new procedure 
showed a high level of satisfaction during the puncture 
thanks to the implementation of distraction techniques in 
the pediatric patient.

Our study complements these results by providing 
information on the key points detected for this improve-
ment, which were the calm attitude of the patient and the 
positive response of the parents during the technique.

Table 3  Regressive analyses of 
the main significant variables of 
the study

Variable % explained vari-
ance

Beta p

Time required 59.7 Interactive VR = −0.326 < 0.01
Age = −0.976 < 0.01

Pain 12.0 Interactive VR = 0.149 0.074
Age = −0.223 0.232

Children’s anxiety 49.2 Interactive VR = 0.271 0.719
Age = −0.567 < 0.01

Parent’s negative reactivity 53.3 Interactive VR = 0.916 0.216
Age = −0.657 < 0.01

Health professional anxiety 37.0 Interactive VR = 0.348 0.586
Age = −0.406 < 0.01
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The level of anxiety experienced by the healthcare profes-
sionals during the procedure was lower in the intervention 
group with the interactive technique, which would allow us 
to conclude that it is the most effective technique for reduc-
ing the level of anxiety and pain of the pediatric patient and 
the most satisfactory and comfortable for the professionals 
and its use in this type of unit.

The present study provides new knowledge about the 
experience of healthcare professionals, an aspect that has 
been little researched but which is nevertheless of great 
interest since knowledge of the effect of its use allows favor-
ing an effective and permanent implementation of the pro-
cedure; improving the quality of the intervention (Ali et al. 
2015; Santos et al. 2020).

Another interesting outcome of this study focuses on the 
correlational analysis performed using the age covariate as 
a possible determining factor and marker of the type of vir-
tual reality used. Thus, it was detected that both the level of 
anxiety experienced by the pediatric patient (p = 0.719), the 
negative reactivity of the parents (p = 0.216) and the anxiety 
of the healthcare professional involved in performing the 
technique (p = 0.586) are directly related to the age of the 
user (p < 0.01).

Our study detects a better adaptation to VR in older 
patients; allowing a better response in reducing the level of 
pain and anxiety in patients over 6 years of age; an aspect 
possibly conditioned by the greater psycho emotional 
maturity of the patient or which may be conditioned by the 
greater level of distraction generated by the interactive tech-
nique, allowing a greater immersion situation in the user and 
therefore greater distraction. However, this age factor should 
be analyzed in greater depth in other studies in which the 
sample of the pediatric population allows to group its results 
by ratios of young and advanced age; allowing to deduce 
what is the optimal age from which interactive VR can be 
used and thus be able to compare its effectiveness against 
passive VR without the age cofactor being determinant.

5  Conclusions

There is a clear benefit in the use of VR as a distraction 
method, being effective the use of two modes of Virtual 
Reality (passive vs. interactive) as a measure of pain and 
anxiety reduction in pediatric patients and their parents.

Our study detected a majority use of passive VR in chil-
dren aged 2 to 6 years; with the conclusion that age this is a 
conditioning factor for the use of interactive VR. This point 
should be analyzed in greater depth, allowing to know the 
adaptation of children of younger age on the use of interac-
tive VR. The implementation of visual resources such as 
ultrasound or infrared in the vascular access of the pediatric 
patient is appropriate to reduce the number of punctures, 

being more comfortable and effective for health profession-
als the use of ultrasound.

A greater reduction in the level of pain and anxiety in 
the pediatric patient is detected with the use of interactive 
VR; an aspect that may indicate a higher level of distrac-
tion thanks to the interaction with the game. This benefit 
should be further studied allowing the comparison of both 
techniques in the oldest age group.

The use of virtual reality devices as a distraction method 
generates a reduction in the negative response of the accom-
panying parents, improving the experience of the procedure 
for the pediatric patient, especially in patients undergoing 
venous cannulation.

The level of stress and anxiety expressed by the health 
care professional responsible for the technique is minimal, 
expressing a high degree of satisfaction.
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