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ABSTRACT

Background: This is a review concerning immunization
distraction techniques and pain in young children. This
review includes current evidence-based research
regarding distraction techniques and pain with
immunizations in children. Purpose: The purpose of this
literature review was to evaluate the effectiveness of
distraction to decrease pain and discomfort with pediatric
patients. Method: The method used in this study was to
review the literature and collect data on the association
between distraction techniques and pain while
administering immunizations to children. Databases used
for searching resources include the Cumulative Index of
Nursing and Allied Health Literature (CINAHL) and
ProQuest Central. The references used in this study are
ranked on the hierarchy of evidence, with the top tier
containing the strongest evidence and the bottom tiers
containing the weakest evidence. This review contains
most studies from the top four tiers of the hierarchy of
evidence. The review was based on the patient,
intervention, comparison, and outcome (PICO) question:
In young children, do distraction techniques during
immunization administration result in decreased reported
pain when compared to no distraction interventions?
Results: Results indicated the impact of virtual reality on
pain, the impact of visual interventions, the impact of
hands-on interventions, and the impact of parental
guardian involvement as distraction techniques.
Conclusion: Overall, it was found that utilizing distraction
during immunizations and other medical procedures
decreases reported n among pediatric patients.
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INTRODUCTION

Vaccines are widely encouraged for pediatric patients and are often required in education
settings. The current Advisory Committee on Immunization Practices (ACIP) recommendations
is essential in understanding the timeline necessary for the immunization schedule [1].
Immunizations can significantly decrease the chances of acquiring a childhood illness and
subsequent hospitalization as a result. The concept of immunizations is simple. A needle is
attached to a syringe and inserted into the patient’s muscle or subcutaneous tissue. However, the
pediatric patient can experience a tremendous amount of fear and anxiety as a result [2]. The
overall experience for both the patient receiving the immunizations and the parental guardians
involved (if applicable) can become an encouraging and less anxiety-producing process. The
purpose of this literature review was to evaluate the effectiveness of distraction to decrease pain
and discomfort in pediatric patients. The research was based on the following patient,
intervention, comparison, and outcome (PICO) question: In young children do distraction
techniques during immunization administration result in lower pain scores when compared to no

distraction interventions?
Background

Whether a planned doctor's office visit or a trip to the emergency room, medical procedures on
pediatric patients can be a very traumatic experience for those patients. One of the most common
painful experiences for pediatric patients is needle-procedures, like intravenous (I1V) placement
and venipunctures [3]. It is reported that 25-30% of children develop post-traumatic stress
symptoms (PTSS), and 10-20% are considered to have experienced post-traumatic stress
disorder (PTSD) after going through a procedure where techniques to reduce pain were not
utilized [4]. Many children who experience needle-procedures report unbearable pain during the
procedure [5]. Ensuring that children receive appropriate interventions to control their pain is

essential to improve their pain management.

The current recommendations are that children should be receiving 20 to 30 vaccinations before
the age of 18, many given before age ten [6]. With the knowledge that needle-procedures are
considered the most stressful for pediatric patients, providers should utilize techniques to reduce

pain while giving care. When providers neglect pain management during invasive procedures,
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the patient’s physical and psychological health may be negatively impacted [5]. Using distraction
during procedures is one method that aims at reducing pain by refocusing the child on something
other than the pain-causing procedure [5]. The use of various distraction techniques reduces fear
and anxiety by directing focus toward something pleasant for the patient [7]. Integrating both
pharmacological and nonpharmacological interventions, such as distraction, has shown to be

effective in reducing pain and anxiety in pediatric patients undergoing procedures [7].

While managing the pediatric patient’s pain and anxiety is important during the procedure, it is
also vital to prevent trauma for children, which may increase anxiety for future medical
procedures [3]. When children experience medical trauma, it may interfere with further medical
care and will impact the patient and their family [4]. Many adults are reported to have a fear of
needles, often developing in childhood due to poorly managed anxiety [8]. When using
appropriate distraction aids throughout a medical procedure, children are made more comfortable
and their anxiety is decreased [9]. When providers develop effective strategies to manage
distress, they promote coping and resilience for their pediatric patients [10]. Managing pain and

anxiety in pediatric patients will create a better experience for both the children and caregivers.
METHOD

This literature review included extensive and detailed research using CINAHL and ProQuest
Central. Using the search terms “pediatric patient,” “distraction techniques,” “immunization,”
“medical procedures,” and “children,” many scholarly studies were reviewed, were presented,
and accessible for further review (see Table 1). These search terms can also be identified as key
terms within this study, meaning they are important terms relating to the topic. The search was
limited to studies published as early as 2015 up through November 2021. The 15 studies that
were found applicable were screened and classified into the top 6 tiers of the ‘Evidence
Hierarchy’ [11]. Several studies were inspected to find effective interventions related to
immunizations or other painful medical procedures in the pediatric population. The sources that
were found gave diverse information, statistics, and different distraction methods ranging from
virtual reality, pharmacological techniques, visual, hands-on, as well as parental guardian

involvement. All journals were evaluated to obtain the best possible quality sources.
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Results of Search

Table No. 1: Search Strategy and Limitations

Cumulative Key terms: pediatric
Index of patients, distraction
Nursing and techniques,
Allied 9/15/2021 | immunization, medical 445 25 12
Health procedures, children
Literature Limitations: Last 5 years;
(CINAHL) English; Linked full text
Key terms:

Immunizations,
ProQuest Distraction Techniques,
11/1/2021 ) ] 350 10 3
Central Pain, Young Children
Limitations: Last 5 years;

English; Linked full text

Relevant Studies Chosen

To rank the quality and the strength of the evidence found within the studies, the levels of
evidence hierarchy were utilized. The level with the strongest evidence is level one, whereas the
level with the weakest evidence is level seven [11]. The majority (13 out of 15) of the studies
utilized were from the top four tiers, with one article from level five and one from level six (see

Figure 1). All the studies used evidence-based research to address the main topic.

Citation: Samuel P. Abraham et al. Ijsrm.Human, 2021; Vol. 20 (2): 216-231.




www.ijsrm.humanjournals.com

- Level 1 —3 Studies
- Level II —5 Studies
Level III —2 Studies
- Level IV — 3 Studies
- Level V. — 1 Study
- Level VI — 1 Study
- Level VII —

|

Evidence Hierarchy
[

Figure No. 1: Level of evidence for studies used in the study
LITERATURE REVIEW

Key findings are identified and discussed in this section. Findings included virtual reality, visual
interventions, hands-on interventions, and parental guardian involvement. These key findings
capture the essence of the review and bring in a lot of valuable information. Some studies
acknowledged the potentially positive effects of distraction intervention for pain. These findings

are also discussed.
Virtual Reality

Virtual reality (VR) is a newly developed technology that provides an artificial form of computer
simulation for the user. In a medical environment, VR allows the patient to alter their visual
surroundings aiding as a distraction technique during painful medical procedures [3]. Research
confirms that during a painful medical procedure, the patient perception of pain can increase in
relation to higher levels of anxiety [12]. The reduction of pain for patients, especially pediatric
patients, is imperative in preventing trauma in childhood that could eventually follow them into
their adult lives. Using distraction techniques is more effective when the pediatric patient is
engaged in something other than the procedure, such as VR. VR can be utilized in settings where
pediatric patients may undergo painful procedures [8]. Overall, VR is beneficial in allowing the
patient to manipulate their environment and dictate where they put their attention [12]. As seen

Citation: Samuel P. Abraham et al. Ijsrm.Human, 2021; Vol. 20 (2): 216-231.



www.ijsrm.humanjournals.com

in Figure 2, virtual reality applications used in the hospitals include throwing snowballs at
animals, visiting a zoo, exploring the underwater world, shooting balls at animated teddy bears,

launching different types of food to hungry animals, and matching colored bricks [13].

Throwing snowballs at
animals

Visiting a zoo

Exploring the underwater

| Some Virtual Reality world

| Applications Used in /_
l'-. the HOSpitﬁlS E Shooting balls at animated

teddy bears

Launching different types of
food to hungry animals

Matching colored bricks

Figure No. 2: Virtual reality applications used in the hospitals

The concept of virtual reality acts on the patient’s perception of pain through attention, emotion,
and concentration [13]. Across the board, when VR was implemented as a distraction technique,
the patient’s self-report of pain and anxiety was dramatically decreased. Patient satisfaction
improved in many different environments. For the influenza vaccination, patients who used VR
before, during, and after the administration of the vaccine reported a 45-74% decrease in pain
compared to receiving an immunization without the use of VR [13]. During one study, the Face,
Legs, Activity, Cry, and Consolability (FLACC) scale was used to evaluate pain during a needle
procedure. This occurred between a control and intervention group. The children in the
intervention group reported a smaller FLACC score compared to the control group [3].

In a study including 11 burn patients, a 35-50% decrease in pain was reported while using VR
along with pharmacological treatment compared to sole pharmacological treatment [13]. It has

been found that the effects of using VR to reduce pain are comparable to the use of opioid
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analgesics to control pain. During a needle procedure, both pediatric patients and their caregivers
felt the distraction provided by VR was instrumental in reducing the patient’s perception of pain.
Their use of VR allowed the patients to feel as though they were in a different environment,
ultimately easing their anxiety and improving pain management [4]. The effects of VR as a non-
invasive form of distraction can immensely help pediatric patients manage their anxiety and in

doing so decrease their perception of pain.
Visual Interventions

A type of nonpharmacological pain management method is a visual distraction that aids in
improving patient satisfaction during painful procedures. There are multiple forms of visual
diversion that can range from passive concepts like watching cartoons to active concepts such as
interacting with video games. The child’s involvement can determine the degree of pain relief
and anxiety throughout the procedure. Compared to other distraction techniques, visual
distraction provides a cost-effective intervention to relieve procedural pain in pediatric patients
(see Figure 3). This intervention is also simple enough for both healthcare professionals and

caregivers to implement into the patients’ plan of care [6].

Visual
Distraction

Cost-Effective
Intervention

Relieves
Procedural
Pain in
Children

Figure No. 3: Visual distraction provides a cost-effective intervention to relieve procedural

pain in pediatric patients
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Both passive and active methods of pain reduction can effectively decrease patient pain.
However, the active methods are considered to have a significantly higher impact. In another
study, 180 pediatric patients were divided into four groups separated by activity [14]. The
distractions included video games, cartoons, and parental interactions. There was also one
control group where no intervention was in place. To identify the pain rating, the Wong-Baker
scale was used. It is a scale that shows a group of faces ranging from a smiling face representing
zero or ‘no hurt,” to the other end of the spectrum, a 10, where there is a crying face representing
‘hurts worse.” Using this scale, the more passive the intervention, the higher intolerance of pain
was reported. This indicates that active interventions, such as video games are more impactful

and decrease the patient’s perception of pain [14].

With the use of inexpensive and easily accessible visual means of distraction, health care
providers can positively impact the child’s interactions. Anxiety-related to medical care is a
common problem among pediatric patients. Negative associations with healthcare services can
carry into later life, leading to potential avoidance of healthcare. Cerne et al. [15] argued the
children's first introduction to health services can be made a positive experience which will
decrease the number of developing pre-procedural anxiety or a fear of needles. When health care
providers prioritize creating a positive environment for pediatric patients, and their developing

perception of pain related to healthcare, it optimizes psychosocial and physical well-being.
Hands-On Interventions

Another type of non-pharmacological distraction technique for managing pain is hand-on
intervention (see Figure 4). This is a form of kinesthetic activity, meaning it involves the
movement of the body. Hands-on interventions can be beneficial to pediatric patients by
allowing them to have greater physical involvement leading to an increased level of distraction.
Hands-on interventions, such as squeezing a stress ball, can be implemented easily by healthcare
providers to reduce general discomfort [5]. When healthcare professionals neglect pain
management, the child’s physical health is being affected, including increases in the demand for
oxygen and affecting their blood glucose metabolism. The child’s psychological health is also

being negatively influenced due to neglectful behavior regarding pain management [5].
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In one study regarding IV cannulation, it has been reported as the most common painful
procedure in pediatric patients. Approximately 65% of children in this study reported that they
experienced extreme pain during the process of an IV procedure [5]. Another study compared a
control group to an intervention group that received the distraction of soap bubbles. The
experimental group showed a drastic decrease in their perceived pain as well as a reduction in
fear. On the other hand, the control group who did not receive any distraction interventions
showed no significant reduction in either category. Anxiety during this experiment was measured

by self-reports of the participants [7].

f

I' Soap

bubbles

/Squeezing \'-._

/
{ a stress
ball y
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|| Therapeutic
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Figure No. 4: Hand-on intervention for non-pharmacological distraction technique for

coping

When it comes to child development, an activity as simple as playing can dramatically increase
their ability to function and grow. Not only does play provide social interactions among other
children, but it also allows independent growth of skills, vocabulary, emotions, and expression.
Bringing therapeutic play into the healthcare setting is used to reduce trauma among hospitalized
children, evaluate their feelings and misunderstandings toward treatments and procedures, and

help them develop positive coping methods [16]. Not only do hands-on interventions benefit the
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developing child in that specific visit, but they can also benefit them during any other future

interactions they have with healthcare [16].
Parental Guardian Involvement

Healthcare professionals are responsible for a large majority of the reduction of fear and anxiety
during painful procedures; however, parental guardians also can play a role and contribute to the
overall wellbeing of the child. When the parental guardian is active and present in their child’s
care, the child’s physical and psychological needs are often met [17]. The parent guardian of the
patient should prioritize providing a peaceful environment during procedures. The parent
guardian should also promote good communication between themselves, the healthcare
professionals, and the patient. When the parent guardian achieves these standards, they are
helping to facilitate lower anxiety and create a positive relationship of trust with healthcare
professionals [18].

One way that parental guardians can be involved in their children’s care is by implementing
various interventions before, during, and after the care is provided. The use of Eutectic Mixture
of Local Anesthetic (EMLA) cream requires parental guardian participation through purchasing
the cream and putting it on the patient before their appointment. EMLA cream is often used in
patients undergoing superficial surgical procedures and IV insertion. It is primarily utilized in
pediatric patients for any needle-procedures [18]. Another way that a parental guardian can be
involved in their child’s care is by a device that vibrates and contains an ice pack to block pain
transmission. The parent guardian can hold the device above the venipuncture site, reducing the

patient’s pain [18].

Another way that parental guardians can be involved in their child’s care is through comfort
holds. Comfort holding allows the pediatric patient to be distracted from the procedure by their
parent guardian holding them, creating a pleasant environment. Comfort holds also prove to be
effective while using another form of distraction in conjunction with the hold. Often, parent
guardians will hold their child while they watch a movie. The healthcare provider works with the
parent guardian to perform the procedure while the patient is distracted [17]. When healthcare

professionals reduce the child’s anxiety, utilize distraction techniques, and involve the parental
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guardians, they are providing therapeutic elements necessary for the pediatric patient in

preventing traumatic experiences.
Other Techniques

Pain associated with immunizations can result in distress and anxiety for children and parents
[2]. Needle phobia is one of the most common fears among children [19]. The use of
cooling techniques reduces pain associated with vaccinations in adults [20]. Pediatric studies
show mixed results for vapocoolants and an inability for ice to decrease vaccine-injection pain
[2]. Parents of children who received music therapy reported that their child's level of distress
was less than during previous medical experiences [21]. Cheng and Perrett [22] found that for
pediatric patients for whom standard immunization procedures have failed, distraction
techniques and conscious sedation enable immunizations to be given safely and effectively.
Other agents used for sedation include inhaled nitrous oxide, midazolam, local anesthetic cream,
or play therapy [22].

Chad et al. [19] reported it is essential to allow childrenthe opportunity to develop
a distraction plan during preparation for any medical procedure. A headset as a fear reduction
and pain distraction during immunizations has been successful [19]. As shown in Figure 5
passive and active distractions as interventions for pain management are common in hospitals
[23]. In passive distraction, the patient does not participate in the process of distraction; however,

in the active distraction, the patient participates actively [23].
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Passive Distraction Active Distraction
" "
|:| Colorful walls |:| Virtual reality

|:| Cartoons |:| Coloring books

|:| Music |:| Toys

|:| Lullabies |:| Videogames

|:| Pictures |:| Bubble machines

[l Mirrors |:| Kaleidoscope

Figure No. 5: Passive and active distractions as interventions for pain management

Russell and Harrison [24] suggested promoting breastfeeding during immunizations, not just
afterward for comfort. Small volumes of sweet sucrose solutions are recommended for infants.
Topical anesthetics should be available to families, especially for fearful children. Some of these
are available over the counter. Age-appropriate distraction techniques such as counting for older
children, bubbles for younger children, and rewards for all ages including iPads and mobile
phones also seem to help distract children. A vibration device can be used for children older than
four. Above all, healthcare practices should consider instituting a pain management policy for

immunization [24].
Summary of Findings

Various research studies and findings were used for the examination of distraction techniques
and their impact on pain in pediatric patients. The purpose of this review was to understand
different distraction techniques that may improve pain perception, including virtual reality,
visual distractions, hands-on distractions, and parental guardian involvement (see Figure 6).
About the PICO question, it was found that various distraction techniques during immunization

administration in young children result in lower pain scores compared to no interventions.
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Figure No. 6: Findings on distraction techniques and their impact on pain in pediatric

patients
DISCUSSION

With all the resources used to facilitate discussion about distraction techniques in medical
procedures, it can be understood that the importance of this strategy can immensely impact the
pediatric patient population. Distraction techniques have identified their importance in the
decrease of pain and anxiety in patients undergoing painful procedures [5]. The education of
healthcare professionals regarding distraction methods and how to implement them can result in
decreased anxiety and pain for the patient [17]. This promotes a healthy interaction where the
patient can maintain decreased levels of stress. In comparison, when a patient does not have the
intervention of distraction, there is an obvious shift in the increase of anxiety and fear that is not

beneficial to the patient’s physical or psychological health [5]. Distraction techniques should be a

Citation: Samuel P. Abraham et al. Ijsrm.Human, 2021; Vol. 20 (2): 216-231.



www.ijsrm.humanjournals.com

common practice within all health care agencies to facilitate the best possible outcome for all

pediatric patients.

There were various strengths while researching this review. One of the strengths of this review
was the number of studies that were available regarding distraction techniques related to medical
procedures. Much of the research found was current and included many relevant studies
concerning techniques that can be used today in medicine, versus five or ten years ago. Various
types of research were used, including current practices guidelines, randomized controlled trials,
systematic reviews, and meta-analysis. With the amount and variety of research found, there
were many aspects concerning distraction techniques in pediatric patients that we were able to
use in this review. One recommendation would be to continue research regarding distraction
techniques and coping mechanisms among pediatric patients. Research should also examine
barriers to utilizing distraction methods, such as anxiety, parent involvement, and knowledge of

health care workers.
CONCLUSION

Throughout someone’s life, they are most likely to have some type of painful medical procedure.
Children who experience difficult medical procedures may cause stress, anxiety, or pain.
Therefore, something to ease the pediatric patient’s overall experience in the health care setting
may create a positive environment, leading to more positive outcomes. Distraction helps to
control and soothe their pain with nonpharmacological techniques, which maximize their
response to painful, and potentially traumatic, procedures. Certain distraction techniques include
virtual reality, visual interventions, hands-on interventions, and parental involvement. Using
these distraction techniques, either in combination or alone, creates an environment that is
trusting and provides growth opportunities. Studies have shown that using diversion approaches
will optimize the patient’s growth, which can powerfully and positively impact their perception

of pain that they will carry with them for the rest of their lives.
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