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Introduction
According to the International Association for the Study of
Pain (IASP), pain is an unpleasant sensory and emotional
experience deriving from any part of the body associated
with actual or potential tissue damage.1 Paediatric patients
are often undergoing invasive medical procedures that are
done by needle punctures, such as phlebotomy,
intramuscular (IM) injection and intravenous (IV)
catheterisation. These procedures are considered most
stressful for children and not only the main source of pain,
but also fear, anxiety and stress, and may have a negative
impact on the treatment course.2

The negative experience may cause long-term problems,
such as fear of injections, which can extend from children
to adulthood. So, children undergoing these procedures
need appropriate intervention to lessen its negative
physical and emotional effects.3

All health personnel, especially nurses, have the
responsibility of enriching their knowledge with up-to-date
and age-appropriate methods of managing these painful
procedures.4 An inexpensive, easy-to-use and rapid-action
method is recommended for relieving pain-related

procedural and patient anxiety in medical settings.5

Management of pain and fear includes both
nonpharmacological and pharmacological methods.6

The most commonly used methods for acute pain
treatment are pharmacological methods, such as the
administration of local anaesthetics like lidocaine 2.5%.
Non-pharmacological methods include all techniques used
for pain management without medication.7 An example of
non-pharmacological method that is simple and effective
during phlebotomy is flippits, or distraction cards (DCs)
That have numerous hidden images and patterns that used
to divert the attention of children from pain and anxiety.
Several studies have reported that DCs caused distraction
for children during medical procedures which in turn
reduced their perceived pain and anxiety.8, 6

In addition, virtual reality (VR) glasses have also been
considered a simple influencing method of pain-relief
during phlebotomy which resulted in better adaptation
and treatment compliance.9 VR glasses are eyewear that
function as display devices which create a virtual
environment through an artificial interface which provides
the users a totally immersed interaction. Through using of
VR glasses, multiple senses of the user are integrated, such
as visual, auditory and kinesthetic modalities. Besides, it is
suitable for different age groups and is used easily in
paediatric care units as it can be connected to mobile
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phones.10 Although some systematic reviews and meta-
analyses addressed the efficiency of VR on pain, few have
tested its impact on anxiety, therefore, more research is
needed to cover the research gap.11 The current study was
planned to fill the gap by assessing the effect of flippits and
VR on pain, fear and satisfaction among children during
phlebotomy. It was hypothesised the DCs and VR will both
be effective. 

Subjects and Methods
The quasi-experiential study was conducted at the
Paediatric Medical Department of Kafrelsheikh University
Hospital, Egypt, from November 2021 to April 2022. After
approval from the institutional ethics review committee,
the sample size was calculated on the basis of earlier data,
(6) taking into account a threshold of 5% significance and
80% power, and using the equation.12

In the equation, SD was the standard deviation, Zα/2 value
was 1.96 for 5%m Zβ was 0.84 for 80%, and d was the
expected mean difference. Hence,

The sample was raised using purposive sampling
technique. Those included were children of either gender
aged 6-12 years with no delays in cognitive development
and who were due to undergo blood testing during
hospitalisation. Those excluded were children who had
earlier experienced flippits or VR interventions, or were
medically unstable, or had any congenital anomaly,
hearing or vision impairment, or had taken an analgesic
in the preceding 6 hours.

After taking informed verbal consent from the mothers
of all the participants, the subjects were randomised into
flippits group A, VR group B and control group C in which
only traditional care was provided. 

Data was collected using a structured interview, Wong-
Baker Faces Pain Rating Scale (WBFPS), Children’s Fear
Scale (CFS), and Blood Specimen Collection Satisfaction
Evaluation Scale (BSCSES). 

The interview questionnaire was self-developed to
gather sociodemographic data for children in the light of
literature,13 covering gender, age, height, weight,
diagnosis and information regarding prior vein puncture.
Cronbach’s alpha coefficient of the tool was 0.83. 

The WBFPS assesses the pain level among children.14 The
children were instructed to describe their level of pain by
drawing a circle around the represented face on the
scale, after which it was numerically expressed (Figure 1).
Cronbach’s alpha reliability value was 0.96.

The CFS15 was utilised to assess the children’s varying
degrees of fear. It consists of 5 animated faces, indicating
varying levels of fear from Face 0 = not scared at all to
Face 4 = the most scared. Children were instructed to
circle the face that would represent how scared they felt
before and during the phlebotomy, which was afterward
quantified. Cronbach’s alpha reliability value was 0.87.

The BSCSES was used to measure the satisfaction level of
children and their mothers during the procedure.13 It was
scored from unsatisfactory = 0 to very satisfactory =2.
Five experts in the paediatric nursing field evaluated the
content validity of the tool, and the needed corrections
were incorporated. A pilot study on 12 randomly selected
children who were not part of the main study was
conducted to assess the clarity, feasibility and
applicability of the tool. Any necessary modifications
were done accordingly.

During the preparatory phase of the study, the
researchers prepared the VR device and three-
dimensional (3D) MP4 audio-visual files for different
cartoon series such as ‘Tom and Jerry’ and ‘Snowwhite’.
Also prepared were 9-inch-wide and 12-inch-long visual
cards with the cartoon characters. Medical records of
children were used to make a list of those who were
undergoing a blood sample procedure, and face-to-face
structured interviews lasting 5 minutes were conducted
with the children. After the randomisation of the
subjects, two volunteer nurses were trained for the
purpose; 1 served as an observer, and 1 took the blood
samples between 9am and 10am on the first try at the
antecubital site using a 22G needle and 5ml injector.

In the flippits group A, DCs were shown before and
during the procedure. While flipping the cards during
phlebotomy, communication was ensured with the
children who were encouraged to share stories about
that cartoon character. 

In the VR group B, the tell-show-do technique was
adopted. Explanations on how to use a headset in VR
according to the child’s level of understanding (tell) were
given while simultaneously showing them the way of
selecting and displaying the cartoon movie (show), and
then the children were allowed to apply it (do)
themselves.

Once the VR device headset was adapted to the child’s
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n = (Zα/2 + Zβ)^2 × 2(SD)^2 )
(d^2)

n = (1.96 + 0.84)^2 × 2(2.0)^2   =39.5
(1.26)^2



head size and adjusted to his eyes, the selected cartoon
movie was played before and throughout the procedure.
After ensuring that the child was fully immersed in the
cartoon movie, a needle blood sample was injected after
a brief explanation. After each child, the used VR glasses
were properly cleaned with 70% isopropyl alcohol. 

In control group C, the children got traditional
interventions, such as verbal diversion, an explanation of
the procedure, and psychological support.

The children’s pain, fear, and satisfaction levels were
evaluated using reports from the mothers, the children,
the researchers, and the observers nurse (Figure 2). 

Data was analysed using SPSS 20. Continuous data was
normally distributed and was expressed as mean ±
standard deviation (SD). Categorical data was expressed
as frequencies and percentages. One-way analysis of
variance (ANOVA) test was used for comparison among
more than two continuous variables, while independent
sample t-test was used for comparison between two
continuous variables. Chi-square test was used for the

comparison of categorical variables. P<0.05 was
considered statistically significant.

Results
Of the 120 children, 40(33.3%) were in each of the three
groups (Figure 3). There were 21(52.5%) boys and
19(47.5%) girls in group A with mean age 8.2±1.6 years,
22(55%) boys and 18(45%) girls in group B with mean age
7.8±1.7 years, and 27(67.5%) boys and 13(32.5%) girls in
group C with mean age 7.9±1.9 years). Age, weight,
gender and height were not significantly different among
the groups (Table 1). There was highly significant
differences among the groups regarding the children’s
mean pain scores (Table 2; Figure 4). 

As for the fear among the children, there was highly
significant differences in the 3 groups, as noted by the
subjects, their mothers, researchers and the observing
nurse (Table 3). 

Children and their mothers in groups A and B were more
satisfied than those in the control group (Table 4; Figures
5-6).
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Control Virtual Reality Flippits Chi-Square
n (%) n (%) n (%) X2 p-value

Age (Years)
6 to less than 8 19 (47.5) 19 (47.5) 16 (40.0)
8 to less than 10 13 (32.5) 14 (35.0) 15 (37.5)
10 or More 8 (20.0) 7 (17.5) 9 (22.5) 1.179 0.881
Mean ±SD 7.9 ±1.9 7.8 ±1.7 8.2 ±1.6 0.667 0.515
Gender
Male 27 (67.5) 22 (55.0) 21 (52.5)
Female 13 (32.5) 18 (45.0) 19 (47.5) 2.126 0.345
Weight (kg)
15 to less than 20 16 (40.0) 9 (22.5) 12 (30.0)
20 to less than 25 11 (27.5) 12 (30.0) 11 (27.5)
25 to less than 30 8 (20.0) 11 (27.5) 10 (25.0)
30 or More 5 (12.5) 8 (20.0) 7 (17.5) 3.242 0.778
Height (cm)
110 to less than 120 19 (47.5) 13 (32.5) 17 (42.5)
120 to less than 130 16 (40.0) 13 (32.5) 11 (27.5)
130 or More 5 (12.5) 14 (35.0) 12 (30.0) 6.415 0.170
Diagnosis
Gastroenteritis 5 (12.5) 11 (27.5) 12 (30.0)
Pneumonia 12 (30.0) 13 (32.5) 15 (37.5)
Asthma 9 (22.5) 10 (25.0) 6 (15.0)
Bronchitis 7 (17.5) 3 (7.5) 3 (7.5)
Favism 7 (17.5) 3 (7.5) 4 (10.0) 8.780 0.361
Previous vein puncture
Yes 31 (77.5) 35 (87.5) 33 (82.5) 1.385
No 9 (22.5) 5 (12.5) 7 (17.5) 0.500

Table-1: Clinical and demographic characteristics.

SD: Standard deviation.
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Control Virtual Reality Flippits ANOVA Test Student’s T-Test
Mean ±SD Mean ±SD Mean ±SD F P Control vs VR Control vs Flippits VR vs Flippits

Child's reports 7.0 ±2.1 0.8 ±0.3 0.8 ±0.4 329.957 <0.001** T=18.347, P<0.001** T=18.272, P<0.001** T=0.118, P=0.905
Mother’s reports 7.1 ±1.9 0.7 ±0.2 0.7 ±0.1 447.650 <0.001** T=20.879, P<0.001** T=21.053, P<0.001** T=0.523, P=0.602
Researchers’ reports 7.3 ±2.2 0.6 ±0.2 0.7 ±0.3 355.975 <0.001** T=18.542, P<0.001** T=18.986, P<0.001** T=1.886, P=0.062
Nurses’ reports 7.1 ±2.1 0.6 ±0.3 0.6 ±0.2 372.246 <0.001** T=19.040, P<0.001** T=19.109, P<0.001** T=0.166, P=0.868

Table-2: Mean pain scores.

VR: Virtual reality, SD: Standard deviation, ANOVA: Analysis of variance.

Control Virtual Reality Flippits ANOVA Test Student’s T-Test
Mean ±SD Mean ±SD Mean ±SD F P Control vs VR Control vs Flippits VR vs Flippits

Before Procedure
Child's reports 2.80 ±1.04 2.88 ±0.97 2.98 ±0.95 0.317 0.729 T=0.355, P=0.723 T=0.808, P=0.421 T=0.465, P=0.642
Mother’s reports 3.03 ±0.66 2.83 ±0.87 2.78 ±0.86 1.082 0.342 T=1.158, P=0.250 T=1.458, P=0.148 T=0.258, P=0.796
Researchers’ reports 3.05 ±0.93 2.83 ±0.87 2.85 ±0.83 0.784 0.459 T=1.092, P=0.278 T=1.014, P=0.313 T=0.105, P=0.916
Nurses’ reports 3.08 ±0.94 2.70 ±0.82 2.72 ±0.83 2.505 0.086 T=1.926, P=0.057 T=1.815, P=0.073 T=0.108, P=0.914
During Procedure
Child's reports 3.38 ±0.81 0.78 ±0.33 0.85 ±0.30 307.971 <0.001** T=18.799, P<0.001** T=18.524, P<0.001** T=0.992, P=0.324
Mother’s reports 3.45 ±0.68 0.75 ±0.31 0.81 ±0.31 435.783 <0.001** T=22.851, P<0.001** T=22.343, P<0.001** T=0.865, P=0.389
Researchers’ reports 3.55 ±0.68 0.63 ±0.20 0.80 ±0.29 549.626 <0.001** T=26.054, P<0.001** T=23.528, P<0.001** T=3.052, P=0.003*
Nurses’ reports 3.53 ±0.68 0.73 ±0.22 0.78 ±0.22 550.965 <0.001** T=24.776, P<0.001** T=24.333, P<0.001** T=1.016, P=0.312

Table-3: Mean fear scores.

VR: Virtual reality, SD: Standard deviation, ANOVA: Analysis of variance.

Control Virtual Reality Flippits Chi-Square
n (%) n (%) n (%) X2 p-value

Children Satisfaction
Dissatisfied 20 50.0 0 0.0 1
2.5
Little satisfied 20 50.0 7 17.5 9
22.5
Very satisfied 0 0.0 33 82.5 30
75.0 76.167 <0.001**
Mothers Satisfaction
Dissatisfied 14 35.0 0 0.0 1
2.5
Little satisfied 22 55.0 9 22.5 11
27.5
Very satisfied 4 10.0 31 77.5 28
70.0 52.257 <0.001**

Table-4: Satisfaction scores.

VR: Virtual reality.

Figure 1: Wong-Baker Faces Pain Rating Scale.15



Discussion
Flippits, or DCs, are effective in phlebotomy pain, anxiety
and fear management.8 The current study showed that
children in the flippits group had considerably lower pain
and fear levels than children in the control group. The first
research hypothesis, as such, was supported by the
findings. From the researchers’ point of view, using DCs
with visual stimuli distracted children from medical
procedures and helped them feel less pain, anxiety, and
fear. This finding was consistent with literature.16,17

VR simultaneously stimulates the visual, auditory and
cognitive systems.18 The current study showed that children
in the VR group scored much lower mean scores on pain
and fear levels than children in the control group. This
finding supports the second study hypothesis. It may be
rationalised that utilizing distraction reduces the brain’s
ability to focus attention on the painful stimulus while
diverting attention to other attractive stimuli. This finding
is consistent with literature.4,19 

Children’s phlebotomy pain and anxiety can be safely
reduced using VT and flippits techniques as they are
affordable, reusable and accessible.20 Regarding the current
findings, there were no statistically significant differences
between the mean pain and fear scores of children in the
VR group and those in the flippits group according to the
child’s reports. From the researchers’ point of view, the
healthcare provider can gain advantages from these
findings as they can use one of the methods. Similar
findings have been reported earlier.6
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Figure 2: Flow chart of the study’s implementation phase.

Figure 4: Level of pain in the study groups.

Figure 3: The recruitment process.

Child’s report Mother’s report Researcher’s report

Figure 5: Level of fear among children as reported by mothers.

Before procedure During procedure

Figure 5: Level of fear among children as reported by the researchers.

Before procedure During procedure



The current results showed that children and their mothers
in the VR and flippits groups had higher levels of
satisfaction than children and their mothers in the control
group. This finding is in accordance with literature.21

The current study has limitations in terms of a small sample
size, which means the findings may not be generalised.

It is proposed that educational training programmes
should be given for improving nurses’ performance
regarding flippits and VR distraction to alleviate children’s
pain and fear. Also, hospitals should make available
distraction devices.

Conclusion
Flippits and VR groups experienced less procedural pain
and anxiety than the control group, demonstrating the
efficacy of these techniques in lowering procedural pain
and fear. 

Disclaimer: None.

Conflict of Interest: None.

Source of Funding: None.

References
1. Malik NA. Revised definition of pain by ‘International Association for

the Study of Pain’: Concepts, challenges and compromises.
Anaesthesia Pain & Intensive Care 2020;24:481-3. DOI:
10.35975/apic.v24i5.1352.

2. Sapçi E, Bilsin Kocamaz E, Gungormus Z. Effects of applying external
cold and vibration to children during vaccination on pain, fear and
anxiety. Complement Ther Med 2021;58:102688. doi:
10.1016/j.ctim.2021.102688.

3. Redfern RE, Chen JT, Sibrel S. Effects of Thermomechanical
Stimulation during Vaccination on Anxiety, Pain, and Satisfaction in
Pediatric Patients: A Randomized Controlled Trial. J Pediatr Nurs
2018;38:1-7. doi: 10.1016/j.pedn.2017.09.009.

4. Özalp Gerçeker G, Ayar D, Özdemir EZ, Bektaş M. Effects of virtual
reality on pain, fear and anxiety during blood draw in children aged
5-12 years old: A randomised controlled study. J Clin Nurs
2020;29:1151-61. doi: 10.1111/jocn.15173.

5. Maciel HIA, Costa MF, Costa ACL, Marcatto JO, Manzo BF, Bueno M.
Pharmacological and nonpharmacological measures of pain
management and treatment among neonates. Rev Bras Ter Intensiva
2019;31:21-6. doi: 10.5935/0103-507X.20190007.

6. Erdogan B, Aytekin Ozdemir A. The Effect of Three Different Methods
on Venipuncture Pain and Anxiety in Children: Distraction Cards,
Virtual Reality, and Buzzy® (Randomized Controlled Trial). J Pediatr
Nurs 2021;58:e54-62. doi: 10.1016/j.pedn.2021.01.001.

7. Bergomi P, Scudeller L, Pintaldi S, Dal Molin A. Efficacy of Non-
pharmacological Methods of Pain Management in Children

Undergoing Venipuncture in a Pediatric Outpatient Clinic: A
Randomized Controlled Trial of Audiovisual Distraction and External
Cold and Vibration. J Pediatr Nurs 2018;42:e66-72. doi:
10.1016/j.pedn.2018.04.011.

8. Inal S, Kelleci M. The Effect of External Thermomechanical
Stimulation and Distraction on Reducing Pain Experienced by
Children During Blood Drawing. Pediatr Emerg Care 2020;36:66-9.
doi: 10.1097/PEC.0000000000001264.

9. Gerçeker GÖ, Binay Ş, Bilsin E, Kahraman A, Yılmaz HB. Effects of
Virtual Reality and External Cold and Vibration on Pain in 7- to 12-
Year-Old Children During Phlebotomy: A Randomized Controlled
Trial. J Perianesth Nurs 2018;33:981-9. doi:
10.1016/j.jopan.2017.12.010.

10. Aydın Aİ, Özyazıcıoğlu N. Using a Virtual Reality Headset to Decrease
Pain Felt During a Venipuncture Procedure in Children. J Perianesth
Nurs 2019;34:1215-21. doi: 10.1016/j.jopan.2019.05.134.

11. Barad D, PravatiTripathy, PrustyBK, Pradhan R. A randomized control
trial onthe effect of virtual reality versus cold vibration on pain and
physiological parameters during phlebotomy among children Eur J
Mol Clin Med 2020;7:3788-3802.

12. Charan J, Biswas T. How to calculate sample size for different study
designs in medical research? Indian J Psychol Med 2013;35:121-6.
doi: 10.4103/0253-7176.116232.

13. Fathalla AA, Bayoumi MH. Effect of thermo-mechanical stimulation
(buzzy®) and cryotherapy on children pain, anxiety and satisfaction
during blood specimen collection. Journal of Health, Medicine and
Nursing 2018;57:12-5.

14. Wong DL, Baker CM. Pain in children: comparison of assessment
scales. Pediatr Nurs 1988;14:9-17.

15. McMurtry CM, Noel M, Chambers CT, McGrath PJ. Children's fear
during procedural pain: preliminary investigation of the Children's
Fear Scale. Health Psychol 2011;30:780-8. doi: 10.1037/a0024817.

16. Risaw L, Narang K, Thakur JS, Ghai S, Kaur S, Bharti B. Efficacy of
Flippits to Reduce Pain in Children during Venipuncture - A
Randomized Controlled Trial. Indian J Pediatr 2017;84:597-600. doi:
10.1007/s12098-017-2335-z.

17. Birnie KA, Noel M, Chambers CT, Uman LS, Parker JA. Psychological
interventions for needle-related procedural pain and distress in
children and adolescents. Cochrane Database Syst Rev
2018;10:CD005179. doi: 10.1002/14651858.CD005179.pub4.

18. Inan G, Inal S. The Impact of 3 Different Distraction Techniques on
the Pain and Anxiety Levels of Children During Venipuncture: A
Clinical Trial. Clin J Pain 2019;35:140-7. doi:
10.1097/AJP.0000000000000666.

19. Wang Y, Guo L, Xiong X. Effects of Virtual Reality-Based Distraction
of Pain, Fear, and Anxiety During Needle-Related Procedures in
Children and Adolescents. Front Psychol 2022;13:e842847. doi:
10.3389/fpsyg.2022.842847.

20. Chan E, Hovenden M, Ramage E, Ling N, Pham JH, Rahim A, et al.
Virtual Reality for Pediatric Needle Procedural Pain: Two Randomized
Clinical Trials. J Pediatr 2019;209:160-7.e4. doi:
10.1016/j.jpeds.2019.02.034.

21. Gold JI, Mahrer NE. Is Virtual Reality Ready for Prime Time in the
Medical Space? A Randomized Control Trial of Pediatric Virtual
Reality for Acute Procedural Pain Management. J Pediatr Psychol
2018;43:266-75. doi: 10.1093/jpepsy/jsx129.

S-220Egypt Suppl.: Climate Change and the need for One World One Health 

Vol. 73, No. 4 (Suppl. 4) April 2023


