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Abstract
Burns can be devasting trauma in the pediatric population, leading to lifelong physical and
psychological pain and anxiety. Burn pain management is complicated and undertreated
traditionally. The purpose of this scholarly project is to examine the use of virtual reality (VR)
for distraction in pediatric patients who have experienced a burn to determine if VR improves
pain management during painful procedures. A literature review revealed a gap in pain
management in pediatric burn survivors with just traditional pharmacologic analgesia during
painful procedures. Leininger’s Culture Care Theory provides a theoretical framework for this
project’s purpose to determine if implementing a virtual reality distraction program will assist
pediatric burn survivors in managing pain, thereby improving psychological well-being. A
partnership with an urban outpatient burn clinic was cultivated, and a Virtual Reality program
was created and implemented within an outpatient burn clinic setting. Virtual reality distraction
intervention was conducted during painful procedures in an outpatient setting, and evaluation
was conducted following the intervention. The results of the project and evaluation revealed that
virtual reality distraction is an effective non-pharmacological adjunct in reducing procedural pain
for pediatric burn survivors.

Keywords: analgesia, anxiety, burn, distraction, pain, pediatrics, virtual reality
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Impact of Virtual Reality on Pediatric Burn Patients
Chapter 1: Introduction
Burn injuries in children are traumatic with lifelong implications. According to Toon et
al. (2011), a burn is the third leading cause of childhood trauma, and appropriate pain
management remains deficient. Current research suggests fewer than half of the patients receive
adequate pain management (Toon et al.). In addition, Toon et al. state that burns injuries are
complex, and if left untreated, can cause physiological and psychosocial damage leading to
chronic pain and anxiety, potentially delaying wound healing, and lengthening the recovery time.
Some barriers to pediatric pain management include a lack of pediatric, specially trained
providers proficient in pediatric pain assessments and a lack of knowledge of holistic healing
modalities by primary care providers regarding treatment options. Byers et al. (2001) revealed
that burn patients report higher pain levels during procedures than at rest. Ongoing treatment
plans for pediatric burn patients include repeated visits for scar revisions, dressing changes, and
follow-up appointments, as well as painful procedures. Pain management after burn injuries is an
essential part of a comprehensive treatment program that involves multiple modalities, including
long-acting and short-acting opiates, anxiolytics, and non-pharmacological techniques (Faber et
al., 2013). At the Outpatient Burn Clinic, children requiring burn dressing changes currently
receive narcotic pain medications while using toys as a distraction. Research shows the benefit of
combining traditional pharmacologic pain management and non-traditional healing, including
distraction utilizing virtual reality (VR), is beneficial (Faber et al., 2013). Consequently, the
purpose of this scholarly project is to determine if the use of VR for distraction in pediatric burn
patients improves pain management during painful procedures at a metropolitan Outpatient Burn

Clinic.
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Problem Statement

Burns can be a devastating type of trauma in the pediatric population. Burn trauma is
complex resulting in local and systematic effects, inflammation, and multi-organ injuries (Evers
et al., 2010). Pain management after burn injuries is an essential part of a comprehensive
treatment program that involves multiple modalities, including long-acting and short-acting
opiates, anxiolytics, and non-pharmacological techniques (Gandhi et al., 2010). Burns are
debilitating injuries in which controlling pain can help improve healing time. Mismanaged pain
control has adverse physiological and emotional effects, which leads to complications. The
psychological consequences of undertreated pain include stress and anxiety, which can lower the
pain threshold, and post-traumatic stress disorder symptoms. Patients with anxiety, fear, and pain
can lead to poor compliance with rehabilitation therapy providing other adverse outcomes.

Children are resilient; however, burn pain is complicated. Burn treatment can last several
months to even years. Undertreated pain can result in non-compliance with treatment and,
consequently, prolonged healing (Faber et al., 2013). Children can sustain lifelong physical,
emotional, and psychosocial injury from a burn. A comprehensive pain management program to
help the pediatric population minimize the extent of long-term damage is essential.

Purpose of the Scholarly Project

The management of pain in pediatric patients who have experienced a burn is a
significant concern. A comprehensive pain management program can help the pediatric
population minimize the extent of long-term damage. At a metropolitan Outpatient Burn Clinic,
medications and a toy for distraction help with pain during dressing changes. Research has

shown that VR can be a great distraction (Faber et al., 2013). The purpose of this scholarly
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project is to examine the use of VR for distraction in pediatric patients who have experienced a
burn to determine if VR improves pain management during painful procedures.
Clinical Question
Does the use of VR as a means of distraction in pediatric patients who have experienced a
burn improve their management of pain during painful procedures?
Objectives
The objectives of this scholarly project are the following:
e Explore the pain management strategies used at a metropolitan Outpatient Burn
Clinic for pediatric patients experiencing burn treatment care
e Define the non-pharmacologic benefits of VR distraction to pediatric burn
patients
e Discuss the proposal to trial the use of VR as a distraction intervention with
nursing leadership at a metropolitan Outpatient Burn Clinic
e Implement the use of VR distraction with pediatric patients who have experienced
burns
e Evaluate the results of VR as a distraction modality
Patient Population and Health Care Setting Context
This scholarly project's patient population focuses on pediatric patients who have
experienced a burn being treated at a metropolitan Outpatient Burn Clinic. The pediatric patients
who will be involved in this project will include both males and females, with an age range of
12-20. The criteria for inclusion with VR distraction are pediatric patients with second-degree

burns requiring a painful procedure such as hydrotherapy, wound care, and debridement.
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At an Outpatient Burn Clinic that serves a diverse community, the adult and pediatric
level one trauma center in downtown metropolitan Minnesota. The urban Outpatient Burn Center
provides intensive, acute, and rehabilitative burn care to children and adults from the Twin Cities
and surrounding states. They have sustained burn injuries and other complex wounds. The
metropolitan Outpatient Burn Clinic provides follow-up for burn patients. This clinic treats
approximately 20 patients of all ages per day.

Population That Benefits from the Practice Innovation

Traumatic injuries incurred by children affect everyone. The benefits of improved pain
management in pediatric burn patients affect the patients, parents, other family members, and
healthcare providers such as the nurses and doctors. Children who sustain burn injuries need
comfort and support. The recovery of a burn patient is a life-long process in which supportive
relationships from family members, close friends, and their healthcare team can make their
transition through the stages of healing better.

DNP Essentials

This scholarly project integrates the Essentials of Doctoral Education for Advanced
Nursing Practice (DNP). According to the American Association of College of Nursing [AACN]
(2006), DNP Essential I1I: Clinical Scholarship and Analytical Methods for Evidence-Based
Practice is achieved by synthesizing the research literature and applying the evidence-based
results to this project. VR distraction in pediatric burn patients utilizes DNP Essential VII:
Clinical Prevention and Population Health for Improving the Nation’s Health by implementing
techniques to potentially prevent chronic pain and illness, leading to the overall health and

healing of the pediatric burn population. Lastly, this scholarly project applies DNP Essential
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VIII: Advanced Nursing Practice by focusing on caregivers' specialized and complex care to
establish new ways of reaching this population to improve their health and healing.

Burn injuries in pediatric patients can result in many painful procedures, causing lifelong
suffering if untreated. This scholarly project attempts to provide an alternative practice for pain
management in pediatric patients by combining traditional pharmacological and non-
pharmacological pain healing modalities such as VR for distraction in pediatric burn patients.
Implementing a new pain management protocol will benefit pediatric patients at a metropolitan
Outpatient Burn Clinic. Chapter 2 will describe the concepts of burn treatments in children, how
pain is managed, adverse effects of pain management, non-pharmacological interventions, and

benefits of VR distraction.
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Chapter 2: Literature Support

Understanding the challenges of pediatric burn patients is essential. Children must often
endure painful procedures as part of their treatment for various burn treatments (American Burn
Association [ABA], 2020). Current literature on pediatric burn pain management guides this
scholarly project as pain is traditionally undertreated. It is imperative to understand the most
common types of burn injuries in children, how pain is managed, and where improvement in care
can be made. The literature search will explore topics of the effect of burn injuries on pediatric
patients and their families, pain management, virtual reality distraction as a healing modality,
limitations of research, and the concept of caring.

Burn Injuries

Burns is one of the most physically and psychologically devastating forms of trauma in
children and traumatic for the entire family. ABA (2020) estimated that approximately 486,000
patients suffered burn injuries that required medical care in 2015. The Centers for Disease
Control and Prevention (CDC) Web-based Injury Statistics Query and Reporting System
(WISQARS) showed that in 2015 there were 3220 fatal and 405,327 non-fatal burn-related
injuries (CDC, 2020). Burn injuries have a multifactorial nature due to socioeconomic,
environmental, and domestic factors. The 2015 ABA report that 73% of burns occur at home and
that 96.8% of burns are survivable (ABA, 2020). This section will describe burn injuries in
children, the effects of burn injuries on families and healthcare workers, and burn treatments.

Burn injuries are preventable. According to Johns Hopkins Medicine (n.d.), the two most
common types of burn injuries in pediatric patients are scald and flame burns. Flame and fire
burns are typically associated with the highest complications and most hospitalizations compared

to other types of burns (ABA, 2020). Flame burns are considered burns from matches, cigarette
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lighters, fireplaces, or firepits (Greenhalgh et al., 2016). In comparison, scald injuries are the
second most common injury and have the lowest rate of complications (ABA, 2020). Scald burns
are caused by tipping scalding liquids in the kitchen or bathtubs scalds associated with a lack of
supervisor or child abuse (Greenhalgh et al., 2016). Pediatric burns are mostly preventable, so it
is essential to look at the risks of burns.
Burn Injuries in Children

Children are at significant risk for burn injuries due to developmental and socioeconomic
reasons. Thomson et al. (2019) exert children under the age of four are at the highest risk of
sustaining burns due to decreased mobility and gait, desire to explore their environment,
undeveloped risk perception, and smaller total body surface area (TBSA) than adults. In addition,
Thomson et al. (2019) identified that teenagers are also at increased risk for burn injuries as they
exhibit high-risk behaviors experimenting with electricity, fires, fireworks, and gun powder.

Poverty is the most significant risk factor for children sustaining burn injuries. Low-
income families living in rural areas can put children at risk for burn injuries (Edelman, 2007).
Some rural communities lack the modern infrastructure that urban communities have. People in
rural areas rely on fireplaces, propane, or kerosene for home heating sources (ABA, 2020),
which can put children at risk of burns. According to Forjuoh (2006), people in rural areas also
lack access to specialized burn centers requiring traveling several hours for specialized care or
even primary care. Rural areas have extended response times for emergency services that limit
first responders and firefighting access. Patel et al. (2018) report flame burns are the most
common burns in rural areas where bonfires and camping are popular.

Poverty-stricken overcrowded urban living puts children at risk for burn injury. Patel et

al. (2018) report scald burns are common in urban living areas. According to Patel et al. (2018),
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children living with multiple family members in a one-bedroom apartment lack access to safe
cooking, separating meal preparation areas from children’s play areas. These families also do not
have the money to afford fire safety devices such as outlet covers, infant tubs, fire extinguishers,
smoke, and carbon monoxide detectors. Renters in low-income housing units also lack access to
controlling the water heater in their apartments. The use of unsafe heating sources like kerosene
heaters is easily accessible to young children can cause burns.

Children’s domestic living conditions can also put children at risk for burn injuries. Low-
income parents tend to have minimum wage jobs, little education, and live paycheck to paycheck
(Delgado et al., 2002). Parents’ lack of understanding of burn injury prevention and lack of
supervision can increase the incidence of burn injury (Delgado et al., 2002). According to
Delgado et al. (2002), girls over four years old are more prone to scald injuries as they help their
mothers in the kitchen. Scald injuries occur when a child reaches for a container of hot liquid
spilling on them. Single-parent homes can also increase the risk of burn injuries (Edelman,
2007). Educating parents is imperative in burn injury prevention.

Effects of Burn Injuries on Families

Pediatric burns are traumatic events affecting the entire family. Parents are likely to
present during the child’s traumatic injury and often feel guilt for the harm (ABA, 2020).
Hospitalization inevitably leads to separation from home and the disruption of family life, and
the parents of children who have burn injuries are most affected (Bakker et al., 2013). Parents of
burn survivors experience significant psychological distress with low levels of resilience (Bakker
et al., 2013). Healthcare team members need to support parents to support their burn-injured

children.
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Parents need to help their children cope while in the hospital and upon discharge home.
According to Martin et al. (2017), parents suffer substantial stress, anxiety, and depression while
making complex treatment decisions seeing their child in pain while in the hospital. Burn parent
survivors experience significantly more post-traumatic stress disorder (PTSD) symptoms than
the general population (Martin et al., 2017). According to Martin et al. (2017), parents
experiencing stress have lower resilience levels and have an increased incidence of PTSD.
Healthcare providers need to create opportunities for parental empowerment while their child is
healing from a burn injury. Virtual Reality (VR) distraction gives parents an opportunity for
empowerment to assist the child with VR programming and headset use.

Parents are the child’s primary caretaker upon discharge home. While at home, parents
deal with the social consequences such as strained family relations and alterations in daily life
after a burn injury (Bakker et al., 2013). Burn injuries affect the entire family and should be
considered when caring for children with burns.

Effects of Burn Injuries on Health Care Workers

Burnout is a harsh reality for healthcare workers. Burnout is defined by feelings of
inefficacy, cynicism, and emotional exhaustion, affecting healthcare providers' performance and
well-being (Rafii et al., 2007). Burn care exposes healthcare workers to factors that cause
burnout, such as providing direct medical care, advocating for patient needs, and comforting
patients and families.

Healthcare workers become part of the burn patient's support system, much like an
extended family. Burn patients can spend a lot of time recovering from a burn injury in the
hospital. According to a study conducted at Johns Hopkins, burn care nurses have higher

emotional exhaustion rates and burnout than other critical care nurses (Markiewitz et al., 2019).
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Healthcare workers are prone to developing burnout, so managers should facilitate a supportive
environment for their nurses to improve morale.
Burn Treatments

Burn treatment is a complex and evolving undertaking that involves many components,
including burn dressings, infection control of the burn wound, fluid resuscitation, and burn
surgeries (Greenhalgh et al., 2016). Applying dressings began in ancient times to prevent
infection, promote epithelialization, avoid water and heat loss, keep the wound moist, and
decrease pain (Greenhalgh et al., 2016). Traditional treatment of burn scars included
debridement surgery, corticosteroid injections, and a multitude of ointments such as Vitamin A
and Silvadene, as well as silicone patches and dressings (Greenhalgh et al., 2016). Burn
treatments continue to evolve, improving patient outcomes.

The evolution of burn treatment has been substantial in the last decade. Tissue-
engineered skin substitutes, which function the same as intact human skin and amniotic
membrane allografts such as dHACM, have shown exceptional healing properties (Supp &
Boyce, 2005). Recently the advancement in the laser technology has improved the treatment of
burn patients. Today, pulse-dye laser (PDL) is used to treat immature scars in which the scar
maturation has not yet finished (Zadkowski, 2016). However, carbon dioxide (CO2) lasers
effectively treat scars when at least one year has passed since the trauma burn injury (Zadkowski,

2016). As burn treatments evolve, scaring will lessen, and pain management will also improve.

Pain Management
Pain is a noxious stimulus that people can interpret differently, depending on many

factors such as past experiences, pain perception, cultural conditioning, and pain threshold (Tully
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et al., 2018). In patients with substantial burn injuries (> 20% total body surface area), Tully et
al. (2018) identify that adequate sedation and pain control are difficult to obtain during dressing
changes. Current practices during dressing changes include the use of benzodiazepines, NSAIDs,
and narcotics for pain control. The administration of these medications has been unsuccessful in
controlling pain for patients who require large total body surface area dressing changes (Tully et
al., 2018). Thus, there is a need for a change in practice.

Pain does not just elicit a physical response but an emotional response as well. Evaluating
pain and keeping it at an acceptable level requires proper patient care that is just as important and
basic as assessing and managing temperature, blood pressure, respiratory rate, and heart rate
(Walid et al., 2008). If a patient’s pain is controlled, there are fewer psychological side effects,
ultimately decreasing the patient’s procedural time length (Walid et al., 2008). Pain is just as
important as monitoring all other aspects of the patient's physical, mental, and emotional well-
being.

Pain control is a significant problem in the burn patient population. According to Walid
et al. (2008), pain should be viewed as the fifth vital sign to decrease patients' physical and
psychological consequences and decrease health care costs. Historically burn pain has been
controlled with a combination of over-the-counter analgesics, nonsteroidal anti-inflammatory
medications, opioid analgesics, and sedatives (Pardesi & Fuzaylov, 2017). This section will
describe the different types of pain, traditional pharmacological pain treatment, the effects of
pain and psychological distress in burn patients, opioid use disorder, and the negative

consequences of undertreating burn pain.
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Types of Pain

Childhood burns are a profoundly traumatic and painful experience. Burn pain remains
undertreated despite the prevalence and severity of burn injuries in children. Burn patients have
complicated pain phases, including background pain, procedural pain, and perioperative pain
(Pardesi & Fuzaylov, 2017). It is essential to understand the types of pain burn patients endure.
The first type of pain is background pain.

According to Pardesi and Fuzaylov (2017), background pain is when continuous burning
and throbbing sensation is present at rest and is relatively constant. The severity of background
pain varies between individuals. In addition, Pardesi and Fuzaylov (2017) identify that
background pain is multifactorial and complicated to control. The medications most frequently
used to treat background pain include acetaminophen combined with nonsteroidal anti-
inflammatory drugs. The authors state that intense background pain management also has the
addition of morphine-derived opioids. Neuropathic pain is also a chronic, frequent pain that is
difficult to treat and is not widely studied in the pediatric burn population. Gabapentin is used as
an adjunct pain medication to treat neuropathic pain (Pardesi & Fuzaylov, 2017). Burn patients
endure many procedures while recovering from a burn injury. The second type of pain is
procedural pain.

Procedural pain is more intense pain than background pain. According to Pardesi and
Fuzaylov (2017), procedural pain occurs when mechanical stimulation of the injured site during
the removal of dressings, cleansing, and debridement occurs, and the pain can continue for
minutes to hours after the procedure is complete. Pardesi and Fuzaylov (2017) described
procedural pain as having an intense burning or stinging sensation. Procedural pain management

varies in a combination of propofol, ketamine, and dexmedetomidine to cause deep sedation
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combined with opioid analgesics. Burn patients likely require skin grafting to heal from their
burn injury. The third type of pain is postoperative pain.

Postoperative pain is an anticipated and temporary pain (2 to 5 days) increase in
background pain following burn excision and grafting procedures (Pardesi & Fuzaylov, 2017). It
is most commonly the result of increased pain from newly created wounds at the skin graft
harvesting site (Pardesi & Fuzaylov, 2017). Healthcare providers' understanding of the types of
pain ensures that patients' burn pain can be better managed. Now that the types of pain are
described, understanding pharmacological medications is essential.

Traditional Pharmacological Pain Treatment

Opioid analgesics remain the primary treatment for burn pain, but pain medications have
many adverse side effects that limit use. A traditional pharmacological regime includes a
combination of acetaminophen, a nonsteroidal anti-inflammatory such as Motrin, an opioid such
as Morphine or Dilaudid, Gabapentin for neuropathic pain, and Benadryl for pruritis (Pardesi &
Fuzaylov, 2016). Many types and combinations of medications are used to treat burn patients.

It’s imperative to monitor medications' side effects and interactions, especially for the
pediatric population. According to Greenhalgh et al. (2016), opioid side effects include
respiratory depression, constipation, pruritus, nausea and vomiting, medication tolerance, and
addiction. Some concerns can consist of physiological tolerance with possible dependence on
opioids, medication side effects, prolonged healing times, and hospital stays (Greenhalgh et al.,
2016). Burn patients are quickly dependent on prescription medications for their activities of
daily living.

The epidemic of prescription narcotic dependence, overdoses, and death in the United

States is substantial. According to Tully et al. (2018), from 2000-2014 in the United States,
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nearly half a million people died from a drug overdose, with prescription drugs being the highest
number of incidents. Recently, considerable attention regarding the effects of opioid use disorder
worldwide has been termed an “epidemic” by the World Health Organization (Wu & Clark,
2013, p. 23). It is imperative to consider the possibility of narcotic dependence with patients who
have experienced burns.

Pain and Psychological Distress in Pediatric Burn Patients

Both pain and anxiety are experienced among pediatric burn patients. Burn patients have
psychosocial adjustment challenges due to the nature of their injuries. According to Greenhalgh
et al. (2016), procedural and baseline anxiety can increase a patient’s perception of pain and
should be treated aggressively. Burn care has to support the whole person healing the mind,
body, and spirit. Druery et al. (2005) noted burn patients could achieve functional independence
and reasonable quality of life in the long term with the current advances in burn treatment
technology. Pain is a multidimensional complication from a traumatic burn injury in which a
combination of pharmacological and non-pharmacological approaches has proven to be more
effective.

Delirium is a common problem in the acute phases of burn survivor healing. The opiates
and benzodiazepines required to treat pain and anxiety can also cause delirium (Patterson et al.,
2017). Patterson et al. (2017) estimate that delirium is common, occurring in 17-47% of
critically ill children, with young children (< 5 years) the most vulnerable. Patterson et al. (2017)
report delirium can confuse, reduce environmental awareness, impaired attention, problems with
short-term memory, irritability, agitation, quietness, lethargy, and hallucinations. Evaluating and

intervening when a patient becomes delirious will help decrease the incidence of delirium.
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The psychological distress caused by body image disturbances is common among
pediatric burn patients. Over the past decade, profound medical and technological advances in
burn care have made it possible for children with burns covering up to 100% of the total body
surface area (TBSA) to survive (ABA, 2020). Wurzer et al. (2017) reported burned children
remain self-conscious concerning body image through burn injury recovery. Post-burn scarring
often causes disfigurement, which negatively impacts the quality of life (Wurzer et al., 2017).
Self-image disturbances can affect a pediatric patient's psychological well-being.
Consequences of Undertreated Pain

Undertreated pain is historically common in pediatric burn patients. Greenhalgh et al.
(2016) report that undertreated childhood burn pain has long-standing negative consequences on
children’s physical and psychological well-being. According to Greenhalgh et al. (2016),
inadequate pain control is linked to increased treatment non-compliance, depression, and post-
traumatic stress disorder. Pardesi and Fuzaylov (2016) noted profound psychological
consequences to undertreated pain such as long-term alternations in pain processing, acute stress
symptoms, intense future pain responses with dressing changes, non-compliance in physical
therapy, therefore, increasing the likelihood of permanent disability and post-traumatic stress
disorder. When pain and anxiety are better controlled, Pardesi and Fuzaylov (2016) found that
patients had faster re-epithelialization of their wounds and a decrease in stress response, which
has been shown to slow wound healing. Improved pain control allows patients to tolerate
necessary dressing changes and rehabilitation that is required to minimize long-term disability
(Pardesi & Fuzaylov, 2016). To aid in treating pain, non-pharmacological interventions

combined with analgesics improve pain management.
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Pain after burn injury is unique in many respects and has been historically undertreated,
causing severe psychological consequences. Burn patients are prone to depression (PTSD),
suicide, non-compliance with rehabilitation, and prolonged wound healing (Tully et al., 2018).
Psychologically based adjuncts to pain medications are desirable because they seldom have side
effects (Dalal et al., 2010). While opioids are necessary for burn patients during their healing and
rehabilitation phases, healthcare providers need to exercise caution to avoid narcotic addiction
and dependence.

Undertreated pain can be a financial hardship for families. Mashreky et al. (2008) report
that the cost incurred by families for the treatment of each burn patient was $220, which is
approximately four times higher than any other injury. Families with children who have
experienced burns are also financially responsible for the cost of medicine, transportation, food,
and accommodations while away seeking treatment for their burn injuries (Mashreky et al.,
2008). So, it remains imperative to ensure adequately treated pain to minimize the length and
amount of burn treatments a patient endures.

VR as a Supplement to Analgesics

VR can complement analgesics to provide better pain management. According to Faber
et al. (2012), virtual reality (VR) offers a psychologically based approach to pain that seems to
have potent and promising analgesic effects. A controlled study by Schmitt et al. (2010) reported
a forty-four percent decrease in pain ratings using VR. Faber et al. (2012) also found that
repeated virtual reality use over multiple therapy sessions maintained the analgesic effects. Das
et al. (2005) reported strong evidence that VR with analgesics was significantly more effective in
pain reduction than painkillers alone. According to Faber et al. (2013), VR has been shown to

offer improved pain management that seems to have a potent and promising analgesic effect with



VIRTUAL REALITY PAIN INTERVENTION 17

minimal side effects. A study by Sil et al. (2014) demonstrated significant improvement in pain
tolerance during interactive videogame distraction conditions. According to a study by Burns-
Nader et al. (2017), when patients’ pain and anxiety are minimized, they can better cope and
focus on healing. VR has been shown to provide improved pain management with few side
effects.

The video gaming distraction proved to be an effective treatment in pain control. A
controlled study by Sil et al. (2014) demonstrated significant improvement in pain tolerance
during interactive videogame distraction conditions. By comparison, a study by Parker et al.
(2016) utilized the Nintendo Wii as distraction therapy, which was associated with reducing pain
and fear-avoidance while promoting or maintaining joint range of motion (ROM). Brown et al.
(2012) found a link between reduced pain, stress, and anxiety and improved healing time in acute
burn wounds. This study would be significant for patients and health care providers having
applications for all health care procedures which require pain or stress management, not just
acute burns. Adequate and appropriate pain management is essential to ensure that symptoms
secondary to pain experiences do not become habitual. Moreover, unrelieved pain can produce
severe physiological and psychological consequences leading to an increased risk of morbidity
and even mortality (Greenhalgh et al., 2016). When comparing the research articles, all reported
improved pain management when combining pharmacological and VR distraction.

VR treatment can make rehabilitation fun for pediatric burn patients. Schmitt et al.'s
(2010) study showed a reduction in pain by patients who experienced VR distraction. They
conducted a randomized, within-subjects, clinical trial quantitative study at the University of
Washington at Harborview with a sample size of fifty-four patients. The researchers measured

pain levels using the graphic rating pain scale, and the physical therapist measured the maximum
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range of motion for the treated area using a goniometer. Findings showed that VR distraction
statistically reduced pain and made treatments fun. However, it did not significantly improve
range-of-motion (Schmitt et al., 2010). It would be beneficial to investigate further the
mechanisms and ideal applications of VR pain reduction techniques. Schmitt et al. (2010)
showed that VR distraction is a valuable and powerful adjunct for enhancing pain control during
rehabilitation therapy in the pediatric burn patient population. Schmitt et al. (2010) reported the
analgesic effects of VR were maintained with repeated treatments. Therefore, pain experiences
can significantly impact the immediate and longer-term quality of life and young people's well-
being.
Virtual Reality as a Distraction Modality

Distraction has been the most widely accepted non-pharmacological pain management
technique healthcare providers, and parents use. According to Burns-Nader et al. (2017),
distraction works on the assumption that by shifting a patient's attention to something pleasant,
their capacity to process painful stimuli is hindered, thereby reducing pain, distress, and anxiety.
Distraction works best by engaging multiple senses (Burns-Nader et al., 2017). According to a
study by Khadra et al. (2018), VR is a distraction method that provides the user with real-time
interaction, which is immersive and multi-sensory. Virtual reality is a distraction technique that
engages multiple senses, such as vision, hearing, and sometimes touch, a more significant
distraction technique.

Distraction is a promising tool to reduce pain and anxiety in the pediatric population.
Burns-Nader et al.'s (2017) clinical trial showed a reduction in pain by patients who experienced
VR distraction at the University of Alabama. The researchers measured pain levels using the

FACES pain scale. The researchers also measured emotional responses using the children's
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emotional manifestation scale before, during, and after the hydrotherapy treatments. The findings
demonstrated that VR distraction showed statistically reduced pain and stress levels (Burns-
Nader et al., 2017). Burns-Nader et al. (2017) reported that VR distraction is a valuable tool for
improving pediatric burn patients' pain and anxiety during hydrotherapy.

Virtual reality essentially delivers multi-sensory, cognitive, and engaging activities that
can be modified to meet patients' individual needs to ensure motivation and engagement.
Offering different VR programming options for patients provides a sense of control over what
may happen during their treatments. This type of distraction diverts patients' attention away from
the sights and sounds of the procedures to reduce the impact these experiences have on their fear
and response to the painful procedure. Miller et al. (2010) found that the choice of distraction
gave the child a sense of control and more motivation within the procedural environment. Miller
et al. (2010) identified that distraction might reduce the level of anxiety about a procedure. The
possibilities of a wide array of games and programs help engage patients of many different age
groups and cognitive abilities.

Virtual reality is a non-pharmacological distraction tool that offers a multi-sensory
healing modality that engages children, which seems to have an unusually potent and promising
analgesic effect with few side effects (Burns-Nader et al., 2017). Miller et al. (2010) found it
challenging to provide age and developmentally appropriate VR interventions to a child
receiving burn-related procedural treatments. Treatment methods, such as VR distraction, have
been shown to enhance traditional analgesic interventions improving pediatric pain management
with minimal side effects (Burns-Nader et al., 2017). Thus far, the literature is still unclear
regarding the efficacy of virtual reality distraction in pediatric burn patients. There is an

opportunity for further research to be supported surrounding this topic. As technology advances
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become cheaper as alternative therapies such as VR, further research is justified to incorporate
VR distraction in other clinical settings. Nurses should advocate for VR distraction and possibly
support creating a VR distraction program within inpatient and emergency department settings.
Caring for the pediatric patient is essential.
Caring

Caring as a concept is embedded in nursing practice. Watson (2008) describes the caring
process as encompassing factors that help a patient attain or maintain health or die with dignity
in a peaceful manner. In comparison, Leininger (1995) concluded that nursing was concerned
with caring behavior, caring processes, and caring relationships, unlike any other profession.
According to the ABA (2020), burns are the most physically and psychologically devastating
forms of trauma in children. Significant advances in burn treatment have allowed severely
burned patients more remarkable survival, but these advances can overshadow the core of
nursing, which is caring. VR provides a full spectrum of care for patients of any age and culture.
The concept of care will be explored and applied to the pediatric burn patient population.

Caring is an elusive term; there is no consensus in defining caring, the components of
care, or the process of caring. Caring is an innate human trait, but nurses have a more
extraordinary ability to provide care influenced by their education and experience. According to
Watson (2008), caring is a moral imperative as nurses have a duty and are committed to
maintaining their patient’s dignity while providing care. In addition, Watson identifies that
caring is an interpersonal relationship between nurse-patient which is supportive, compassionate,
and understanding. Caring is also a nursing intervention that encompasses patient physiologic

and psychologic quality of care.
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Patient and family-centered care are essential in pediatric burn care. The Institute for
Patient and Family-Centered Care [[PFCC] (2020) defines family-centered care (FCC) as
encompassing four core concepts: respect and dignity, information sharing, participation in care
and decision-making, and collaboration between patients, families, and the healthcare team. In
pediatrics, respect and dignity encompass how the child and the child’s family are treated;
information sharing involves communicating with and making information available to patients
and families in formats they understand.

The caring practice promotes the holistic needs of pediatric patients. Effective caring
promotes holistic health that includes family involvement, which is vital for pediatric patients.
Caring is a significant concept by which the nurse develops trusting and transpersonal caring
relationships while showing love and compassion, inclusive, circular, and expansive (Watson,
2008). Nurses have a moral commitment to promote human dignity and healing while showing
compassion (Watson, 2008). Caring is multidimensional and inclusive of the holistic needs of the
patient.

Leininger views the concept of caring as the focus of nursing. Human care refers to a
specific phenomenon characterized to assist, support, or enable another human being or group to
achieve one’s desired goals (McFarland & Wehbe-Alamah, 2018). Care is a significant concept
that includes both etic and emic care, influencing diverse cultures' health (Leininger &
McFarland, 2005). Nurses who practice cultural care can incorporate nursing care activities
while maintaining their cultural values related to their healthcare conditions.

Nurses and healthcare providers are strong advocates for exploring non-pharmacological
coping modalities to improve pediatric burn patients' pain management techniques. This

literature review examines some of the current knowledge related to VR distraction in pediatric
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burn patients undergoing painful procedures. Researchers found statistically significant data to
conclude that VR distraction is an effective non-pharmacological intervention (Das et al., 2005).
In that case, all clinicians should support incorporating VR distraction during painful procedures
regardless of a patient's age. Improving pain management may occur by combining
pharmacological with non-pharmacological interventions during a painful procedure. Pain
management is essential in treating pediatric burn patients to improve healing and minimize the
long-term psychological effects of the necessary painful procedures required to heal.

Care is a significant concept that includes both etic and emic care, influencing diverse
cultures' health. Many similar themes and outcomes surrounding the effectiveness of using VR
distraction as a non-pharmacological healing modality appeared in the literature. The most
common result was that VR distraction was beneficial as a non-pharmacological healing
modality in pediatric burn patients (Burns-Nader et al., 2017). VR distraction literature was
limited, being inpatient, but outpatient use should be expanded. This information will help
provide a foundation for this scholarly project for the importance of VR distraction as a non-
pharmacological healing adjunct with pharmacological pain treatment. Burn patients benefit
from adequate pain management and family support to heal from their burn injury. Chapter three

will discuss the conceptual and theoretical framework used to guide this project.
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