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Effect of an Active Distraction Method for Pediatric 
Venipuncture-Related Pain and Anxiety

Objective: Children can experience less pain and anxiety by being informed and distracted. Our goal was to assess the 
effectiveness of providing information and using an active distraction technique to treat pediatric venipuncture-related pain 
and anxiety in children.

Materials and Methods: One hundred forty-two children between the ages of 3 and 8 years were randomized into three 
groups: the informed, the informed and distracted, and the control. In the informed group, information was provided to the 
parents and children in written and verbal forms; in the informed and distracted group, information was also provided to the 
parents and children while allowing the children to play a puzzle game on the tablet; and in the control group, the routine 
injection procedure was performed. Parents and an independent observer completed two separate forms to rate the pain 
and terror of the children.

Results: According to the parents/caregivers, fear and pain experience were found to be significantly lower in the informed 
and distracted group (p=0.001 for pain; p=0.005 for fear) than in the control and the informed groups. Moreover, according to 
the independent observer, fear and pain experience were similarly found to be significantly lower in the informed and distracted 
group (p=0.002 for pain; p<0.001 for fear) than in the other two groups. According to the independent observer, the anxiety 
of the parents was significantly found to be lower in the informed and distracted group (p=0.007) than in the other two groups.

Conclusion: Children and their families experience stress as a result of painful procedures. It may be possible to lessen the 
pain and anxiety that children experience during invasive operations by informing, preparing, and distracting them.
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INTRODUCTION

Painful procedures like blood drawing, vaccinations, and injections that are provided as part of medical services 
can cause stress to children and their families. Despite that topical and systemic analgesics are easily accessible and 
commonly used, children nevertheless have a great deal of anxiety about these invasive procedures.

Some children and young people consider the process very painful and troubling. As a result, needle-associated 
pain, and fear may have health-threatening consequences such as hiding pain, living with pain, and receiving 
fewer injections and thus benefiting less from treatment (1–3).

There have been an increasing number of new techniques recently that aim to reduce the fear and anxiety brought 
on by invasive treatments. These methods include informing the family and the child, training the personnel per-
forming an invasive procedure, employing different coping mechanisms, situating the child in a safe atmosphere, 
and bringing in play specialists (4). These techniques seek to lessen the pain and anxiety experienced by children 
undergoing invasive intervention, assist them in learning coping skills for their long-term physical and mental 
health, improve the skill of medical personnel performing invasive procedures that cause pain and anxiety, and 
identify when other supplementary factors may be activated (1, 4, 5).

Distraction is a simple and effective technique that can divert children from stressful interventions, which is also 
recommended to reduce the effect of pain and behavioral disturbances. There are two basic distraction methods, 
namely, active, and passive. In the active distraction method, children are encouraged to engage in another activity; 
in the passive distraction technique, children usually remain silent during the procedure. Hence, passive distraction 
techniques involve watching a stimulant instead of the active participation of children. Several studies on the effects 
of different distraction techniques in coping with pain, anxiety, and distress during pediatric procedures exist (6–8).

Informing the family and child properly before invasive procedures like blood drawing is important for them to 
understand the procedure and so that a trustful relationship between the individuals can be established (1, 4, 7, 8).

Our study aimed to evaluate the effects of giving information and an active distraction method for pediatric 
venipuncture-related pain and anxiety in children aged between 3 and 8 years.
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MATERIALS and METHODS

Study Design
The current study was carried out in a room of the General Pedi-
atrics Outpatient Clinic of Hacettepe University, İhsan Doğramacı 
Children’s Hospital, involving a single nurse, an independent ob-
server, a child development and education specialist, and a general 
pediatrician. It was designed as a randomized prospective study.

Ethical Considerations
The Ethics Committee of Hacettepe University Medical Faculty ap-
proved the study (GO 18/1185). The aim and method of the study 
were explained to the children and their parents/caregivers, and 
they were informed that they could stop participating in the study 
at any time without giving a reason.

Setting and Samples
The present randomized clinical trial has been carried out between 
November 2019 and March 2020. All children aged between 3 and 
8 years without any neurodevelopmental disorder or chronic dis-
ease were included in the study. They were randomized into three 
groups: 1) the group in which no information was provided and 
no distraction techniques were used during blood drawing, whose 
blood was drawn using the current method (the control group); 2) 
the group in which the child and the family were informed before 
the procedure by a definite physician (the informed group); and 3) 
the group in which children were guided to play games in a tablet 
by a child development specialist during the procedure after being 
informed about the procedure with their parents (the informed and 
distracted group). Only one kind of puzzle game was provided to 
all children in the informed and distracted group.

The study sample size was determined via a power analysis using 
G Power version 3.1.9.2 and was based on previous research. 
Regarding the mean values of Wong–Baker FACES (WB-FACES) 
pain score assuming an alpha level of 5% and a power of 90% 
(with medium effect size of η2=0.071 reference value), a statisti-
cally meaningful difference was found when a set of at least 43 
samples are selected for each group.

Two separate forms designed for families and independent ob-
servers were used. The parents were requested to fill out the parts 
of the form including the questions on age, gender, accompanying 
people, education levels of the parents, and whether there was a 
previous presentation of a hospital or invasive procedure. Further-
more, they were asked to evaluate the fear and pain of the child 
before and during the procedure. An independent observer en-
riched the form with the number of interventions during the blood 
drawing procedure, the duration of the successfully completed pro-
cedure, the evaluation of the fear of children before the procedure, 
and the pain of the children during the procedure. Children’s Fear 
Scale (CFS) was used to evaluate the children’s level of anxiety 
before blood drawing by parents and independent observer. CFS is 
a 0–4 scale, showing five cartoon faces that range from a neutral 
expression (0: no anxiety) to a frightened face (4: severe anxiety) 
(9). The level of pain resulting from the procedure in each child was 
assessed by the parent and observer reports, using the WB-FACES 
pain rating scale. The WB-FACES scale is a 0–5 scale, showing six 
cartoon faces that range from a neutral expression (0: no hurt) to a 
crying face (5: hurts as much as you can imagine) (10).

Parents were informed with a written text advising them to tell their 
children the necessity of the procedure honestly and the possibility 
of a little pain during the procedure. They were also told not to 
use statements such as “You will not feel pain,” “No need to be 
anxious,” “Blood will not be drawn,” “Do not cry,” “No gift to 
you if you cry,” “I will leave you if you cry,” “Keep quiet! Nurse/
physician will make an injection,” and “Do not worry, I will beat, 
and punish them.” The physician offered verbal information to the 
children regarding the procedure by explaining that the procedure 
is necessary and pain is inevitable but if he/she cooperates, the 
procedure will be shorter and less painful.

The procedure of drawing venous blood was performed by a spec-
ified and experienced pediatric nurse. During the procedure, fami-
lies were allowed to stay with their children, hold their hands, and 
also keep them in their laps.

Data Analysis
Collected data were recorded in SPSS version 23.0 (IBM Corp, 
Armonk, NY). Descriptive data were calculated as frequency and 
percentage for categorical variables while for continuous variables 
mean and standard deviation or median, first, and third quartiles 
for normal and nonnormal distribution, respectively. The normality 
distribution of the quantitative data was evaluated with a histogram 
and Kolmogorov–Smirnov test. The Kruskal–Wallis variance anal-
ysis was used to compare three groups since the normality as-
sumption failed. The pairwise comparisons were observed with the 
Dunn–Bonferroni test. The chi-squared test was used to compare 
categorical variables and the pairwise comparisons were reviewed 
with Bonferroni adjustment. The Wilcoxon test was used to com-
pare dependent groups. In all tests, a p-value of less than 0.05 was 
considered significant.

RESULTS

One hundred forty-two patients were included in the study (46 con-
trol, 48 informed, and 48 informed, and distracted). Seventy-four 
(52%) patients were girls, whereas 68 (48%) were boys. The mean 
age of the patients was 5.4±1.48. The age and gender distribution 
in all groups were statistically similar (p<0.96 for age; p<0.78 for 
gender). Table 1 summarizes the information regarding the person 
attending the child to the hospital, whether the child had experi-
enced any previous invasive procedure, the number of occurrences, 
and whether the procedure was successful at the first attempt.

The expediency of giving information before the procedure was 
asked the families in two groups (the informed group and the in-
formed and distracted group). Giving information was significantly 
found to be more beneficial in the informed and distracted group 
than in the only informed group (p<0.000). Twenty (41.6%) fam-
ilies in the informed and distracted group considered information 
absolutely beneficial, 23 (47.9%) considered it very beneficial, and 
five (10.5%) considered it not or a little beneficial. In the informed 
group, 22 (45.8%) families considered information very beneficial, 
26 (54.2%) considered it not or a little beneficial, and none consid-
ered it absolutely beneficial.

In the informed and distracted group, of the 48 parents, 40 
(83.3%) considered distraction absolutely beneficial, five (3.5%) 
considered it very beneficial, one (2.1%) considered it a little ben-
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eficial, and two (4.2%) considered it useless. It was found that 74 
(52.1%) patients who had blood drawing experience in the past 
were worried during the procedure. Nineteen (13.4%) of the par-
ents of these children experienced fear and anxiety during the pre-
vious procedure, whereas 111 (78.2%) did not have such feelings. 
Furthermore, passive distraction methods were applied to 16 of 
the patients with previous experience (12.3%).

Table 2 illustrates the median and 25th and 75th quartile values of 
pain and fear for each group, according to the parents/caregivers 
and independent observer. Fear and pain experience were found 
to be significantly lower in the informed and distracted group than 
in the control and the informed groups according to the families 
(p=0.001 for pain; p=0.005 for fear). In evaluating pain, 47.9% 
of parents in the informed and distracted group, 22.9% in the 
informed group, and 19.6% in the control group preferred to give 
zero points. Moreover, in evaluating fear, 31.3% of parents in the 
informed and distracted group, 12.5% in the informed group, and 
8.7% in the control group decided to give zero points.

According to the independent observer, fear and pain experience 
were similarly found to be significantly lower in the informed and 
distracted group (p=0.002 for pain, p<0.001 for fear) than in the 
other two groups. The independent observer gave zero points 
for pain in 64.5%, 35.4%, and 28.2% of the informed and dis-
tracted, informed, and control groups, respectively. Moreover, for 

fear, the independent observer gave zero points in 43.8%, 37.5%, 
and 19.6% of the informed and distracted, informed, and control 
groups, respectively.

When the assessment of the children’s fear was compared by the inde-
pendent observer and the parents/caregiver, no significant difference 
was found between the informed and distracted group (p=0.154); 
however, a significant difference was found between the control and 
informed groups (p=0.000; p<0.001). In the control and informed 
groups, the fear scores of the families were found to be higher than 
the independent observer. When the assessment of the children’s 
pain was compared by the independent observer and the parents/
caregiver, a significant difference was found in all three groups (in-
formed and distracted group, p=0.004; informed, p<0.001; and 
control, p<0.001). In all three groups, the pain scores of the families 
were found to be higher than those of the independent observer.

The anxiety of the parents was significantly found to be lower in 
the informed and distracted group according to the independent 
observer (p=0.007).

A significant difference was found when the duration of the proce-
dure in the three groups was evaluated by an independent observer 
(p=0.01). It was stated that the duration of the procedure was 
shorter than the other two groups in the informed group. Table 
3 illustrates the median and 25th and 75th quartile values of the 
procedure duration in each group.

Table 1. Factors of the effects of coping with fear and pain

  Informed and distracted  Informed  Control  p

  n % n % n %

Person attending to the child at the hospital       <0.34

 Both parents 23 47.9 25 52 22 47.8

 Mother 16 33.3 15 31.2 19 41.3

 Father 2 4.1 2 4.1 3 6.5

 Mother and caregiver 6 12.5 6 12.5 2 4.3

 A caregiver other than the parents 1 2 0 0 0 0

Number of previous invasive procedures       <0.68

 0 3 6.25 3 6.25 6 13

 1–5 24 50 23 47.9 12 26

 6–10 13 27 18 37.5 14 30

 >11 8 16.6 4 8.3 14 30

Duration of the previous procedure       <0.56

 <10 days 6 12.5 10 20.8 3 6.5

 11–20 days 2 4.1 5 10.4 1 2.1

 21–30 days 11 22.9 3 6.25 7 14.5

 31 days to 3 months 6 12.5 12 25 8 17.3

 4–6 months 3 6.25 3 6.25 9 19.5

 7–12 months 10 20.8 8 16.4 8 17.3

 >1 year 8 16.6 3 6.25 4 8.4

Procedure at first attempt       <0.87

 Successful 46 95.8 46 95.8 44 95.6

 Not successful 2 4.2 2 4.2 2 4.4
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DISCUSSION

Painful medical procedures such as phlebotomy and injection may 
lead children to experience fear and anxiety. American Society for 
Pain Management Nursing emphasized that coping strategies for 
pain and anxiety before and during painful procedures in children 
are important for pain and anxiety control in their adulthood. There-
fore, they recommend pharmacological and nonpharmacological 
approaches for controlling pain (11). Various methods are used to 
decrease the perception of pain during medical procedures recently, 
and distraction is one of the most commonly used nonpharmaco-
logical methods. Distraction methods are used in different forms to 
divert the attention of the patient from the painful stimulus (12–16). 
In our study, a method of letting the patients play games on a tablet 
was selected as an active distraction method in one of the groups. 
Preparing children for upcoming painful procedures is also consid-
ered to be another intervention method in recent reports. Strong 
and consistent evidence indicates that proper preparation before 
any invasive procedure is very beneficial for children (1). In our 
study, parents/caregivers in two groups were informed via a form so 
that they can prepare the children accordingly before the procedure, 
and children were informed verbally by a special physician as well.

A significant difference was found between the three groups in 
terms of fear and pain levels of patients, where it was found to be 
lower in the distracted and informed group than in the other two 
groups, based on the evaluations performed by parents/caregivers 
and an independent observer.

For pediatric acute pain management, several distraction methods 
such as watching cartoons, blowing balloons, playing with an in-
teractive robot, looking into virtual reality gadgets, reading books, 
listening to music, and interacting with clowns were evaluated by 
investigators. A meta-analysis of 19 pediatric pain management 
studies evaluating distraction efficiency revealed that distraction 
has a reasonable effect in decreasing distress behavior. In these 
studies, distraction was found to be very effective, especially in chil-
dren younger than 7 years (8).

Watching cartoons as a passive distraction was found to be more 
effective than playing with a robot as an active distraction in the 
study of Gezginci et al. (6). In the study of Koller et al. (17), read-
ing books to the child by their parents was considered an active 
distraction, whereas watching cartoons was considered passive, 
and stress levels were found to be significantly lower in the read-
ing book group. These miscellaneous results may be associated 
with the selection of different distraction methods, measurement 
methods, and design of the studies. However, it was reported in 
several studies that active or passive distraction reduced fear and 
pain before and during the procedure (6, 13, 14, 18–20). In our 
study, active distraction was used in only one group. No distraction 
methods were used in the other two groups. In this study, giving 
information was found significantly more beneficial in the informed 
and distracted group than in the only informed group, according 
to the parents. In the study of Wang et al. (5), therapeutic touch, 
encouragement, and guided imagery methods were utilized dur-
ing the procedure in the intervention groups, and the pain was 
found significantly lower in this group than in the control group. 
However, in our study, no significant difference was found in the 
comparison of the informed and control groups in terms of pain 
and fear. It was also underlined in the literature that an experi-
enced staff should give information by spending adequate time (12, 
17). In the current study, information was given by a physician just 
before blood was drawn, which may be one of the limitations of 
this study. Ballard et al. (14) reported that children with negative 
medical experiences displayed higher levels of anxiety before an 
invasive procedure; moreover, they were more distressed and less 
cooperative during the procedure. Negative medical experiences 
in childhood lead to reports of pain and fear in adulthood medical 
events and result in refraining from medical services (20). Giving 
information over a longer time by a dedicated staff can be more 
effective. The majority of patients had blood drawing experience 
previously that can be considered another limitation in this study 
(n=130, 92%). In this context, even just giving accurate informa-
tion may be effective in reducing pain and fear.

Table 2. Median and 25th and 75th quartile values of the pain and fear in each group according to the parents/caregivers and independent observer

 Informed and Informed Control Test p 
 distracted median median median statics 
 (25th–75th quartiles) (25th–75th quartiles) (25th–75th quartiles)

Pain according to a relative of the patient 1 (0–3.75)a 3 (1–5)b 4.5 (1–5)b 17.891 0.001

Fear according to a relative of the patient 1 (0–2)a 2 (1–3.75)b 3 (1–4)b 14.540 0.005

Pain according to the independent observer 1 (0–3.75)a 1 (0–5)b 4 (1–5)b 12.087 0.002

Fear according to the independent observer 0 (0–1)a 1 (0–4)b 3.5 (0–5)b 18.779 <0.005

Anxiety of parents according to the independent observer 0 (0–0)a 0 (0–2)b 0 (0–2)b 10.316 0.007

Letters a and b depict a difference of p<0.05 between groups

Table 3. Median and 25th and 75th quartile values of the procedure duration in each group

 Informed and distracted Informed median Control median p 
 median (25th–75th quartiles) median (25th–75th quartiles) median (25th–75th quartiles)

Duration of procedure (min) 1.5a (1–3) 1b (1–2) 2a (1–3) 0.001

Letters a and b indicate a difference of p<0.05 between groups
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In this study, an independent observer found that anxieties of 
the parents in the informed and distracted group were signif-
icantly lower (p=0.007). In the study of Bijttebier et al. (15), 
the parents of a group were trained on distraction coaching to 
distract their children and compared to the control group, and 
it was found that the children and their parents in the trained 
group had less stress, which was statistically significant com-
pared to the control group. McCarthy et al. (16) stated that if 
parents believe in nonpharmacological interventions and are 
encouraged to use their skills, they may be less stressed during 
the implementation of invasive procedures on their children 
and prepare their children better for the procedure. In our 
study, the stress level was lower in the informed and distracted 
group, which may be explained by the fact that children were 
prepared better for the procedure by healthcare personnel. In 
the control and informed groups, the fear scores of the families 
were found to be higher than the independent observer in our 
study. In the control group, families may have perceived stress 
more because they did not have any information about the 
procedure and distraction methods. In the information group, 
giving only information may not have been sufficient to cope 
with stress for families and children, which is compatible with 
the recommendations of the American Academy of Pediatrics 
that emphasizes that children and families must be informed to 
ensure that they know what to expect when a child is having a 
procedure and that they are prepared with specific strategies to 
minimize distress (21).

In the present study, a significant difference was found between 
the duration of the procedure in the three groups. It was stated 
that the duration of the procedure was shorter in the informed 
group than in the other two groups. In a study by Wang et al. (5), 
it was found to be longer in the control group. In this study, the 
duration of the procedure was found to be close to each other in 
the control and the informed and distracted groups.

In this study, pain and fear scores of children were found by both 
parents and independent observer to be lower in the informed 
and distracted group. Moreover, parental anxiety was found by 
the independent observer in this group to be lower. Some studies 
have demonstrated that parental anxiety affects the anxiety of 
the child during invasive procedures. Training parents for cop-
ing and distracting was found effective in decreasing the stress 
levels of children before and during the procedure (8, 11, 19). 
In our study, parents in the informed and distracted group were 
convinced that distracting and informing has a positive effect on 
their children in experiencing less anxiety. Jurdi et al. (22) and 
Wohlheiter et al. (19) stated that electronic video games are very 
useful in coping with anxiety, stress, and pain; however, more 
studies should be conducted to confirm the benefits and positive 
outputs on this finding.

CONCLUSION

To reduce children’s pain and anxiety, informing, preparing, and 
distracting methods should be used before, during, and after the 
invasive procedures. Distraction is a simple and effective tech-
nique that can divert children from stressful interventions and is 
presented to minimize the effect of pain and fear.

Acknowledgements: No external funding was taken for this manuscript. 
All authors state that they have no industrial or any other affiliations regard-
ing this manuscript.

Ethics Committee Approval: The Hacettepe University Clinical Research 
Ethics Committee granted approval for this study (date: 08.01.2019, num-
ber: GO 18/1185).

Informed Consent: Written informed consent was obtained from patients 
who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – EI, ENÖ, ÖT, MY, EP; Design – EI, 
ENÖ, ÖT, MY; Supervision – EI, ENÖ, ÖT, MY, EP; Resource – MY, EI, 
EP; Materials – MY, EI; Data Collection and/or Processing – EI; Analysis 
and/or Interpretation – EI; Literature Search – EI, ÖT; Writing – EI; Critical 
Reviews – EI, ENÖ, EP, ÖT, MY.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

REFERENCES

1. Duff AJ, Gaskell SL, Jacobs K, Houghton JM. Management of distress-
ing procedures in children and young people: time to adhere to the 
guidelines. Arch Dis Child 2012; 97(1): 1–4. [CrossRef]

2. Flowers SR, Birnie KA. Procedural preparation and support as a 
standard of care in pediatric oncology. Pediatr Blood Cancer 2015; 
62(Suppl 5): S694–723. [CrossRef]

3. 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(2): 140–7. [CrossRef]

4. Murphy G. Distraction techniques for venepuncture: a review. Paediatr 
Nurs 2009; 21(3): 18–20. [CrossRef]

5. Wang ZX, Sun LH, Chen AP. The efficacy of non-pharmacological 
methods of pain management in school-age children receiving ve-
nepuncture in a paediatric department: a randomized controlled trial 
of audiovisual distraction and routine psychological intervention. Swiss 
Med Wkly 2008; 138(39-40): 579–84. [CrossRef]

6. Gezginci E, Suluhan D, Caliskan MB. Is tablet-based interactive distrac-
tion effective on pain and anxiety during circumcision in children? A 
randomized controlled trial. Turk J Urol 2021; 47(6): 518–25. [CrossRef]

7. Xiang H, Shen J, Wheeler KK, Patterson J, Lever K, Armstrong M, 
et al. Efficacy of Smartphone Active and Passive Virtual Reality Dis-
traction vs Standard Care on Burn Pain Among Pediatric Patients: A 
Randomized Clinical Trial. JAMA Netw Open 2021; 4(6): e2112082. 

8. Susam V, Friedel M, Basile P, Ferri P, Bonetti L. Efficacy of the Buzzy 
System for pain relief during venipuncture in children: a randomized 
controlled trial. Acta Biomed 2018; 89(6-S): 6–16.

9. Canbulat N, Inal S, Sönmezer H. Efficacy of distraction methods on 
procedural pain and anxiety by applying distraction cards and kaleido-
scope in children. Asian Nurs Res (Korean Soc Nurs Sci) 2014; 8(1): 
23–8. [CrossRef]

10. McKinley S, Coote K, Stein-Parbury J. Development and testing of a 
Faces Scale for the assessment of anxiety in critically ill patients. J Adv 
Nurs 2003; 41(1): 73–9. [CrossRef]

11. Wong DL, Baker CM. Pain in children: comparison of assessment 
scales. Pediatr Nurs 1988; 14(1): 9–17.

12. Mahoney L, Ayers S, Seddon P. The association between parent’s and 
healthcare professional’s behavior and children’s coping and distress 
during venepuncture. J Pediatr Psychol 2010; 35(9): 985–95. [CrossRef]

https://doi.org/10.1136/archdischild-2011-300762
https://doi.org/10.1002/pbc.25813
https://doi.org/10.1097/AJP.0000000000000666
https://doi.org/10.7748/paed.21.3.18.s25
https://doi.org/10.4414/smw.2008.12224
https://doi.org/10.5152/tud.2021.21228
https://doi.org/10.1001/jamanetworkopen.2021.12082
https://doi.org/10.1016/j.anr.2013.12.001
https://doi.org/10.1046/j.1365-2648.2003.02508.x
https://doi.org/10.1093/jpepsy/jsq009


Isıyel et al. Effect of an Active Distraction Method in Children for Venipuncture164 Erciyes Med J 2023; 45(2): 159–64

13. Romito B, Jewell J, Jackson M, Ernst K, Hill V, Hsu B, et al. 
Child life services. American Academy of Pediatrics 2021; 147(1): 
e2020040261. [CrossRef]

14. Ballard A, Le May S, Khadra C, Lachance Fiola J, Charette S, Charest 
MC, et al. Distraction kits for pain management of children undergoing 
painful procedures in the emergency department: A pilot study. Pain 
Manag Nurs 2017; 18(6): 418–26. [CrossRef]

15. Bijttebier P, Vertommen H. Coping with peer arguments in school-age 
children with bully/victim problems. Br J Educ Psychol 1998; 68(Pt 3): 
387–94. [CrossRef]

16. McCarthy AM, Kleiber C, Hanrahan K, Zimmerman MB, Westhus N, 
Allen S. Impact of parent-provided distraction on child responses to an 
IV insertion. Child Health Care 2010; 39(2): 125–41. [CrossRef]

17. Koller D. Preparing children and adolescents for medical procedures. 
Child Life Council Evidence-Based Practice Statement 2007;1–13.

18. Mason S, Johnson MH, Woolley C. A comparison of distractors for 
controlling distress in young children during medical procedures. J Clin 
Psychology Med Settings 1999; 6(3): 239–48. [CrossRef]

19. Wohlheiter KA, Dahlquist LM. Interactive versus passive distraction for 
acute pain management in young children: the role of selective attention 
and development. J Pediatr Psychol 2013; 38(2): 202–12. [CrossRef]

20. Pate JT, Blount RL, Cohen LL, Smith AJ. Childhood medical expe-
rience and temperament as predictors of adult functioning in medical 
situations. Child Health Care 2010; 25(4): 281–98. [CrossRef]

21. Shave K, Ali S, Scott SD, Hartling L. Procedural pain in children: a 
qualitative study of caregiver experiences and information needs. BMC 
Pediatr 2018; 18(1): 324. [CrossRef]

22. Jurdi S, Montaner J, Garcia-Sanjuan F, Jaen J, Nacher V. A systematic 
review of game technologies for pediatric patients. Comput Biol Med 
2018; 97: 89–112. [CrossRef]

https://doi.org/10.1542/peds.2020-040261
https://doi.org/10.1016/j.pmn.2017.08.001
https://doi.org/10.1111/j.2044-8279.1998.tb01299.x
https://doi.org/10.1080/02739611003679915
https://doi.org/10.1023/A:1026235620538
https://doi.org/10.1093/jpepsy/jss108
https://doi.org/10.1207/s15326888chc2504_4
https://doi.org/10.1186/s12887-018-1300-y
https://doi.org/10.1016/j.compbiomed.2018.04.019

