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Abstract

Pain, as a critical health outcome, has been extensively studied across various disciplines. However, the role of environmental
stimulation in reducing patients' perceptions of pain in healthcare settings is a relatively emerging area of research. Recent
studies have explored the use of environmental stimuli, such as light, nature, music, and virtual reality, as sources of distraction to
alleviate pain during medical procedures. This study aims to examine the research objectives, methodologies, and findings of
empirical studies in this domain, addressing the following questions: What types of research designs and methods have been
employed? What instruments have been used to measure pain? What are the key findings from these studies? A systematic
literature search was conducted across four major databases—PsycINFO, PubMed, Wiley Online Library, and Google
Scholar—using eight keywords: ‘pain,” ‘environment,” ‘light,” ‘nature,” ‘sound,” ‘music,” ‘virtual reality,” and ‘video.” Studies
were included if they were empirical, published after 2000, measured pain as a health outcome, and emphasized environmental
factors. A total of 53 studies met these criteria. An analytical matrix was developed to categorize studies based on research
objectives, design, sample size, methodology, and pain measurement tools. The findings were synthesized into four major
themes: environmental interventions, research designs, pain measurement techniques, and outcomes. Environmental contexts
included exposure to natural light (two studies), sounds of nature (one study), combined view and sound of nature (one study),
music therapy (21 studies), and virtual reality (29 studies). Of the selected studies, 44 employed randomized controlled trials,
eight used quasi-experimental designs, and one was descriptive correlational. Pain was measured using a variety of validated
instruments, and the study provides a comprehensive list of these tools, detailing their strengths and limitations. This article
offers valuable insights for future research by identifying methodological gaps, suggesting research designs that incorporate
environmental stimuli, and recommending appropriate pain measurement instruments. Additionally, graphical representations of
research processes, pain scale administration guidelines, and pain rating scale comparisons are included to assist researchers in
designing rigorous studies. These resources are particularly useful for planning randomized controlled trials or
quasi-experiments to investigate the effectiveness of environmental stimulation as a distraction for reducing pain perception in
healthcare settings.
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1. Introduction

In 1979, the International Association for the Study of Pain
(IASP) introduced the most widely used definition of pain [1].
The IASP defined pain as 'an unpleasant sensory and emo-
tional experience associated with actual or potential tissue
damage or described in terms of such damage.' It has been
debated for a long time whether pain is a psychological ex-
perience or a biological symptom. Finally, in 2020, the In-
ternational Association for the Study of Pain (IASP) updated
its over 40-year-old definition of pain, officially conceptual-
izing it as ‘an unpleasant sensory and emotional experience
associated with, or resembling that associated with actual or
potential tissue damage' [2]. Pain management has been in-
fluenced by both clinical and nonclinical practices, with dis-
traction playing a significant role. Several theories explain
how distraction reduces the perception of pain. In 1965,
Melzack and Wall introduced the Gate Control Theory, sug-
gesting that the central nervous system modulates sensory
perception [3]. Pain signals must pass through 'nerve gates'
before reaching the brain, where factors such as attention,
emotion, and experience influence the perception of pain. In
1984, McCaul and Malott expanded on this theory, proposing
that human attention has a limited capacity. For pain to be
perceived, it must be the focus of attention, meaning that
distraction can diminish pain perception [4, 5].

Based on this theory, clinicians often create social envi-
ronments in healthcare settings to promote adaptive responses
to pain. Individuals with greater social support experience less
cancer pain, take less pain medication, report less labor pain,
and are less likely to use epidural anesthesia during childbirth
or suffer from chest pain after coronary artery bypass surgery.
Recently, there has been heightened recognition that envi-
ronmental factors can influence pain. Recent theories of pain
highlight the role that sensory stimuli from the environment
can play in influencing the pain experience. The patient's
auditory stimuli may range from noise generated by the hos-
pital environment to music or sounds of nature. The patient's
visual sensory experience is influenced by the treatment set-
tings, including light, view, and positive distractions [6].

Since pain management is challenging in the healthcare
process, a recent trend in research has focused on environ-
mental stimuli as a source of distraction to influence patients'
pain perception. Several studies focused on music therapy and
virtual reality (VR); however, very few studies considered
other environmental factors (e.g., view, natural light). These
studies attempted to identify the relationship between envi-
ronmental interventions and health outcomes, particularly
pain. The paper aimed to investigate the research objectives
and methodological approaches of these studies on pain
management.

2. Research Questions

The use of environmental stimulation to reduce pain per-
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ception is a new trend, and pain as a health outcome has been
measured by several studies from various disciplines and
perspectives. This study aimed to investigate the methodo-
logical approaches of these empirical studies and considered
the following research questions: a) what types of research
designs and methods have been used? b) what instruments
have been used to measure pain? c) what are the key findings
from these studies?

3. Study Methods

This study searched for empirical studies focused on pain
management through environmental stimulation, including
light, natural scenes, sounds, music, or virtual reality (VR).
This search employed several strategies to identify potential
studies for review. A keyword search was conducted in four
major databases: PsycINFO, PubMed, Wiley Online Library,
and Google Scholar. Eight keywords were used: ‘pain,” ‘en-
vironment,” ‘light,” ‘nature,” ‘sound,” ‘music,” ‘virtual reality,’
and ‘video.’

3.1. Inclusion and Exclusion Criteria

The criteria for including studies in this review were: (i)
interventions involving the health effects (pain management)
of environmental stimuli in healthcare settings, compared to
other environmental stimuli or no environmental stimuli at all;
(ii) clinical trials that were published in peer-reviewed jour-
nals after 2000; (iii) patients staying in a healthcare setting for
any length of time; and (iv) pain and other health-related
outcome measures. For example, clinical outcomes such as
length of stay and medication intake were included, as were
psychological outcomes such as mood, stress, or satisfaction
with care received. Studies that manipulated a single envi-
ronmental stimulus, as well as those that manipulated multiple
stimuli simultaneously, were included. Studies were excluded
if the environmental interventions were confounded by
non-environmental changes, such as changes in nursing care

policy.

3.2. Results

A total of 53 studies were selected [7-59]. In this search,
multiple review articles were found on environmental stimuli
and pain. Most of these articles focused on VR for pain con-
trol, while other reviews addressed pain and the environment.
For example, Malenbaum et al. (2008) reviewed environ-
mental studies on pain [6]. Nilsson (2008) reviewed 42 studies
on music therapy for reducing pain and anxiety [60]; Sin and
Chow (2015) conducted a literature review of 7 articles on the
effect of music therapy on postoperative pain management in
gynecological patients [61]; Lee (2016) conducted a me-
ta-analysis of 97 articles on the effects of music on pain [62];
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Santiv&ez-Acosta et al. (2020) conducted a systematic re-
view and meta-analysis of 12 studies on music therapy in pain
and anxiety management during labor [63]; and Lin et al.
(2020) studied 9 articles in a systematic review aimed at
examining the effects of music therapy on pain after ortho-
pedic surgery [64]. A few review articles were found on the
utilization of VR for pain control. Mahrer & Gold (2009),
Pittara et al. (2020), Goudman et al. (2022), Chuan et al.
(2021), Chan et al. (2018), and Huang et al. (2022) reviewed
the literature on the clinical and experimental applications of
VR for pain control [5, 65-69]. As these reviews are very
current, the reference lists of these papers were inspected and
cross-checked to include all relevant studies.

4. Data Analysis

This stage involved extracting data from these 53 studies
onto a standard template (matrix) [Table Al in Appendix] for
comparison and analysis. Information about the research
objective, design, sample size, process, and pain measurement
instrument has been provided in Table Al.

4.1. Environmental Context and Intervention

Pain has been studied mainly in four environmental con-
texts; exposure to natural light, view and sound of nature,
presence of music, and access to VR or video. Table 1 pre-
sents the four categories of environmental contexts and in-
terventions examined in these 53 studies.

Table 1. Environmental Context and Intervention.

Environmental Stimulation Number of Studies

Exposure to Natural Light 2 study
View and Sound of Nature 1 study
Presence of Music 21 study
Access to VR or Video 29 study
Total Number of Study 53 study

Natural sunlight is an integral part of any building. The
presence of sunlight has a positive outcome on patients’
mental health [70]. It also affects the duration of patients’
hospital stay [71]. Exposure to natural light in the experience
of pain is a recent concept. Only one study, conducted by
Walch et al. (2005), tested the effects of exposure to sunlight
on pain medication usage in 89 patients who had undergone
spine surgery. The study found a 22% reduction in medication
intake among patients in brighter rooms [7].

Human beings have an inherent bond with the natural world,
and that contact with nature could benefit an individual’s
health [72]. Patients with the view of a natural landscape had
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shorter stays, took less pain medication, and had fewer nega-
tive-toned notes in their hospital charts [73]. Patients exposed
to nature images were significantly more likely to switch from
strong analgesics to weaker painkillers during their recovery
than patients in the other conditions [74]. So, view to nature
can influence experience of pain. Only one study found by
Diette et al. (2003) tested the effect of combining nature im-
ages and sounds to reduce pain in a randomized clinical trial
of patients undergoing flexible bronschopies. Patients who
were exposed to nature views and sounds reported signifi-
cantly higher levels of perceived control over pain [8].

Music has been described as a strategy to reduce pain by
producing distraction. But, music has more therapeutic use
than just a source of distraction. Brown, Chen, and Dworkin
(1989) proposed that music may be useful in producing pain
relief through two distinct pathways: distraction of attention
from pain and altering the affective dimension of pain by
influencing mood or emotions [75]. Daveson & Kennelly
(2000) found music may allow people to express their feelings,
relieving feelings of anxiety and hopelessness and enhancing
perception of control [76]. Music may stimulate the brain to
reduce stress hormones and exert a positive effect on emo-
tional well-being through other hormonal pathways [77].
Music may stimulate the physiologic relaxation response
which has a relation with perceived pain [78-80].

Musical interventions have been used in healthcare settings
to reduce patient pain, anxiety, and stress. Various complex
theories, hypotheses, and assumptions have been proposed
regarding how music works in the healthcare setting. In 1990,
Thaut proposed that music stimuli have biological effects on
human behavior by engaging specific brain functions in-
volved in memory, learning, and multiple motivational and
emotional states. Music acts as a distracter, focusing the pa-
tient’s attention away from negative stimuli to something
pleasant and encouraging [60]. All the twenty-one studies
tested the music intervention as a positive destruction to de-
crease perception of pain during any kind of surgery proce-
dure or postoperative recovery; during biopsy or port place-
ment or removal, recovery from cardiac surgery, hip and knee
surgery, or hysterectomy.

Virtual reality (VR) is a relatively new concept and tech-
nology in pain management. This multisensory technology
has been utilized across various fields and, more recently, has
been clinically applied as a distraction method for pain
management during medical procedures. VR creates a
non-pharmacologic form of analgesia by changing the activity
of the body’s intricate pain modulation system [5]. Twen-
ty-nine studies explored virtual environments, focusing on the
concept of virtual reality (VR) as a distraction intervention to
reduce the perception of pain during various medical proce-
dures. This included cancer treatment (six studies), burn
wound-care procedure (nine studies), post-surgery (eight
studies), dental pain (two studies), Transurethral Microwave
Thermotherapy (TUMT) for elderly patients (one study), and
considered pediatric patients (ten studies). Most of the studies
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found positive outcomes from the intervention.

4.2. Research Design

Among the 53 studies, 44 were randomized controlled trials,
8 were quasi-experimental, and one was descriptive correla-
tional. All the music therapy studies (twenty-one studies)
were considered randomized controlled trials. Eleven studies
randomized participants into 3 groups [11, 13-16, 19, 21, 34,
44, 50, 52] and thirty-three studies randomized participants
into two groups [7, 8, 12, 17, 18, 20, 22-32, 35, 37, 45-49, 51,
54-59].

Among the twenty-nine studies of VR, twenty-one studies
considered randomized control trials [31, 32, 34-37, 41, 44-52,
55-59]. Among them only four studies considered three
groups or conditions [34, 44, 50, 52]. Six studies considered
case studies [33, 38-40, 42, 43]. All case studies are single
except the study by Hoffman et al. (2001) 2 which considered
2 patients (aged 51 and 56 years old) [38].

4.3. Sample and Settings

The average sample size of the randomized controlled tri-
als is 64. The music therapy studies included a larger number
of participants than the VR studies. The average sample size
for music therapy is 98, while that for VR is 21.5. All the
studies were conducted in healthcare settings.

4.4. Outcome Measures

According to the selection criteria, all the studies meas-
ured pain as a health outcome. Most of the studies measured
anxiety, stress, satisfaction, or analgesic medication use.
Most of the music therapy studies included physiological
measures such as heart rate, systolic and diastolic blood
pressure, respiratory rate, and oxygen saturation.

4.5. Instrument and Scale

Pain intensity is commonly measured by scales, question-
naires, and sometimes physiological status. Pain scales are
widely used in clinical and experimental settings. These
scales are based on self-report, observational (behavioral), or
physiological data. Self-report is considered primary and
should be obtained if possible. Observational pain scales are
also available for neonates, infants, children, adolescents,
adults, seniors, and individuals with impaired communica-
tion [1]. All the studies considered in this paper used differ-
ent types of pain measurement scales. Some also included
additional questionnaires, and some collected physiological
data. Eleven types of scales were used in these studies: ten
are self-report scales and one is an observational scale, as
discussed below.
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4.5.1. Self-Reported Pain Rating Scales

(). Visual Analogue Scale (VAS)

The VAS consists of a line of specified length (usually 10
cm) that has polar descriptors at its two extremes. The left end
of the VAS is signified by the category of no pain and the right
end by unbearable pain. The VAS offers a continuous spec-
trum with which to quantify subjectively the intensity of a
pain stimulus. The patient is asked to mark a 100 mm line to
indicate pain intensity. The score is measured from the zero
anchors to the patient’s mark. Using a millimeter scale to
measure the patient’s score will provide 101 levels of pain
intensity [81]. As shown in Figure 1.

Unbearable

Pain Pain

Figure 1. Visual Analog Scale (VAS).

(ii). Numerical Rating Scale (NRS)

The NRS is an 11, 21, or 101-point scale where the end-
points are the extremes of no pain and pain as bad as it could
be, or worst pain. The NRS can be graphically or verbally
delivered. When presented graphically the numbers are often
enclosed in boxes and the scale is referred to as an 11 or
21-point box scale depending on the number of levels of
discrimination offered to the patient [81]. As shown in Figure
2.

Numerical rating scale
Worst imaginable pain
EEER

No pain
[E

2 [3 [4 |5 [6 [7

Figure 2. Numerical Rating Scale (NRS)

(iii). Verbal Rating Scale (VRS)

The VRS comprises a list of adjectives used to denote in-
creasing pain intensities. The most common words used being:
no pain; mild pain; moderate pain; and severe or intense pain.
For ease of recording these adjectives are assigned numbers.
These rank numbers can lead to the misapprehension that
intervals between each descriptor are equal, but this is not the
case (Jensen & Karoly 1992) and could be a source of error.
The VRS is ordinal. There is no published evidence about the
distribution of data obtained from the VRS. In most cases,
data collected using a VRS can only be analyzed using
non-parametric statistics. As shown in Figure 3.
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Verbal ratingscale

0 No pain

1 Mild pain

2 Moderate pain
3 Severe pain

Figure 3. Verbal Rating Scale (VRS).

(iv). Graphic Rating Scale (GRS)

The GRS is similar to the VAS except that it contains de-
scriptors placed at equal intervals along the base of the scale,
The GRS contains, from left to right, categories of descriptors
such as no pain, dull ache, slight pain, more slight pain,
painful, very painful, and unbearable pain. It has been sug-
gested that these descriptors may lack sufficient sensitivity to
measure the pain experience [40]. As shown in Figure 4.

Dull
Ache

No
Pain

Slight
Pain

Pain-
ful

More
Slight
Pain

Unbearable
Pain

Very
Painful

Figure 4. Graphic Rating Scale (GRS).

(v). Faces Pain Scale (FPS)

Faces pain scales include a use of cartoon faces with dif-
ferent expressions. These are often useful when used with
children. One of the most common pain scales is the
Wong-Baker Faces Pain Rating Scale. The Wong-Baker scale
goes from 0 to 5. As shown in Figure 5.

P N N
ERE®EH®
2 3 5

0 1 4
Ho HURTS HURTS
HURT ALITTLE BIT AVHOLE LOT

Figure 5. Faces Pain Scale (FPS).

HURTS
A LITTLE MORE

HURTS
EVEN MORE

HURTS
WORST

(vi). Faces Pain Scale-Revised (FPS-R)

The Faces Pain Scale-Revised (FPS-R) is a self-report
measure of pain intensity developed for children. It was
adapted from the Faces Pain Scale to make it possible to score
on the widely accepted 0-to-10 metric. It shows a close linear
relationship with VAS across the age range of 4-16 years. It is
easy to administer and requires no equipment except for the
photocopied faces. The absence of smiles and tears in this
scale may be advantageous. It is particularly recommended
for use with younger children. Numerical self-rating scales
(0-10) can be used with most children over 8 years of age [32],
and behavioral observation scales are required for those una-
ble to provide a self-report. As shown in Figure 6.

33

iy

Figure 6. Faces Pain Scale-Revised (FPS-R).

(vii). Visual Analog Thermometer (VAT)

Pain was measured by the VAT, which was developed to
measure pain in burned patients. The VAT is an adapted ver-
sion of the visual analog scale that consists of a self-report
continuous red scale between the extremes, “no pain” and
“unbearable pain” with on the backside a 0- to 100-mm scale
between the same extremities. The measured pain score
(between 0.0 and 10.0) is recorded by the nurse and is not
related to the patient. The VAT was developed to address the
limitations and disadvantages of the conventional VAS. Its
design makes it both suitable for clinical use and effective as
an outcome measure in clinical trials [82].

(viii). McGill Pain Questionnaire (MPQ)

The McGill Pain Questionnaire (MPQ) is a scale of rating
pain developed at McGill University by Melzack and Torg-
erson in 1971. It primarily consists of three major classes of
word descriptors: sensory, affective, and evaluative. These
descriptors are used by patients to articulate their subjective
pain experiences. Additionally, it includes an intensity scale
and other components designed to assess the characteristics of
the pain experience. MPQ was developed to provide quanti-
tative clinical pain measures, enabling statistical analysis [83].

(ix). 5-Point Scale of Pain Control (5P)

The 5-point Pain Control Scale (5P) is a subjective measure
used to assess a patient's level of pain management or relief.
The scale allows patients to rate their perception of how well
their pain is being controlled on a continuum, ranging from
poor, fair, good, very good, or excellent [8].

(x). Burn Specific Pain Anxiety Scale (BSPAS)

The Burn Specific Pain Anxiety Scale (BSPAS) is a
nine-item self-reported tool designed to evaluate pain-related
and anticipatory anxiety in patients with burn injuries. It spe-
cifically addresses anticipatory anxiety about procedures such
as dressing changes, as well as the pain associated with burn
injuries. This tool aids healthcare professionals in under-
standing the psychological aspects of burn pain, enabling
them to implement targeted interventions to manage
pain-related anxiety effectively [42, 85].

4.5.2. Observational Pain Rating Scales
Vocalization, facial expression, and body movement are
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typically associated with pain. Though inferring pain from
behavior is fraught with difficulties, it is useful for infants,
young children, or children with cognitive or physical im-
pairments, who are not able to self-report. Only one tool was
used among these 53 studies; the Children’s Hospital of
Eastern Ontario Pain Scale (CHEOPS). CHEOPS is a be-
havioral scale for evaluating postoperative pain in young
children. It can be used to monitor the effectiveness of inter-
ventions for reducing pain and discomfort. It rates six be-
haviors (crying, facial expression, verbal expression, torso
position, touch, and leg position). It is mainly intended for
ages 0-4 [84].

4.6. Utilization Rate of Pain Scales

Pain rating scales are fundamentally significant in clinical
practice. Twenty-five studies used VAS [10, 13, 15, 19, 20,
22-24, 27-30, 33-38, 40, 45-48, 50, 51, 53-55, 57-59]; nine
studies used NRS [11, 12, 14, 16-18, 25, 26, 52, 56]; six
studies used FPS [27, 31, 32, 35, 43, 49]; three studies used
GRS [39, 41, 42]; two studies used VRS [21, 25]; three
studies used MPQ [7, 21, 25]; three used CHEOPS [33, 34,
46]; two used FPS-R [35, 49, 59]; and one used VAT [44];
one study used a 5-point scale of Pain control (5P): poor, fair,
good, very good, or excellent [8]; and, one study used the
Burn Specific Pain Anxiety Scale (BSPAS) [42]. The pie
chart represents the use of scales in percentage, as shown in
Figure 7.

Utilization of Pain Scales

VRS | FPS-R || 5-Point
2%

3% 5%

CHEOPS

BSPAS

Figure 7. Utilization rate of pain scales in the selected studies.

4.7. Data Collection Process

The data collection procedure can be analyzed in two ways;
1) Control Design -group or condition, and 2) Pain Scale
Administration - when and how many times.
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4.7.1. Types of Randomize Control Design

All the studies tested their interventions using either a
control group or a control condition. Seventeen studies em-
ployed randomized control groups, with either two or three
group designs [7, 8, 13-16, 18-21, 33, 35, 45, 46]. The re-
maining studies either considered two groups under different
conditions, utilizing either a single treatment trial or a cross-
over treatment trial. As shown in Figure 8.

Intervention Trial

Without Intervention Trail

a) Randomized
Control Group

b) Control
Condition

) Intervention Trial D Without Intervention D

Figure 8. Two types of randomized control trial process.

4.7.2. Pain Scale Administration

All the studies administered some form of pain scale to
collect data. Some collected data after the intervention trial,
others both before and after the trial, while some collected
data before and during the trial. Additionally, certain studies
gathered data at frequent intervals, such as every hour or
every five minutes. However, one study did not specify when
or how many times the pain scale was administered [18]. Four
primary models were identified in this study, which are de-
scribed below with graphical presentations.

a) Before & after the trial [7, 11, 17, 19, 21, 35] in Figure 9.

Pain Measured
Before

o

Pain Measured
After
g8g

20 minutes of music Intervention

|
Sendelbach et al. (2006): ]

Randomized Control Group 1 20 minutes of bed rest without music
1

Figure 9. Pain scale administration - before and after.

b) Just after the trial in three-group conditions or single
conditions [13, 14, 15, 32, 37-41, 42, 44, 45]. As shown in
Figures 10 & 11.

Pain Measured
After
8

Listen music intra-operatively

Nilsson et al. (2003);
Control Group

Listen music postoperatively

Listen white noise

Figure 10. Pain scale administration - only after the procedure.
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After
Ik
(]

1

b
=+
4

Hoffman et al.(2008):
Control Condition in Single
Treatment

3minutes VR Trail 3 minutes No VR Trail

X Q

Figure 11. Pain scale administration - only after the procedure.

c) Before and during the trial [33, 34, 43, 46] in Figure 12.

Before Before

O O

Gershon et al. (2003):
Case study - Control Condition 1 1 I
in Three Trial I nodistraction I Non-vR distraction I

Before

During During During

VRdistraction

Figure 12. Pain scale administration - periodically during process.

d) Frequently or more than two times [10, 31, 13, 14, 20], in
Figure 13.

During
Aragon et al. (2002): Ly L L
Control Condition in I _________ I I | I I _____ I
Single Treatment
20 0 5 10 15 20

Intervention

Figure 13. Pain scale administration - frequently during process.

5. Discussions

This study found VAS is the most commonly used pain
scale in these 53 studies, a total of 31%. The second most is
NRS (10%) and the third most is FPS (6%). Only twelve
studies among twenty-one of MT used VAS to measure pain
[10, 13, 15, 19, 20, 22-24, 27-30]. All the studies except one
by Yilmaz et al. (2003) found positive outcomes [20]. VAS
was the most commonly used pain measurement tool in (VR)
studies. Out of twenty-nine VR studies, nineteen utilized the
VAS. As previously discussed, two types of instruments or
scales were used in these 53 studies: self-reported and ob-
servational. Table 2 presents all the instruments along with
their utilization rates expressed as percentages.

Table 2. Instrument & Scale, and Utilization Rate.

Type Scale %
1. Visual Analogue Scale (VAS) 31%
2. Numerical Rating Scale (NRS) 10%

Self-Reported 3. Faces Pain Scale (FPS) 6%
4. Graphic Rating Scale (GRS) 3%
5. McGill Pain Questionnaire (MPQ) 3%

35

Type Scale %
6. Faces Pain Scale-Revised (FPS-R) 3%
7. Verbal Rating Scale (VRS) 2%
8. Burn Specific Pain Anxiety Scale 1%
(BSPAS)
9. Visual Analog Thermometer (VAT) 1%
10. 5-point scale of Pain control (5P) 1%

Observational Children’s Hospital of Eastern Ontario %

Pain Scale (CHEOPS)

VAS is easy and inexpensive to implement, can be admin-
istered quickly, and lends itself to self-completion. William-
son and Hoggart (2004) mentioned that VAS has more prac-
tical difficulties than the VRS or the NRS [81]. One of the
limitations of the VAS is that it must be administered on paper
or electronically. Caution is required when photocopying the
scale as this can lead to significant changes in its length. The
graphic orientation of the VAS can make a difference in the
statistical distribution of the data obtained using it. Ogon et al.
(1996) found that data were normally distributed when the
VAS was used horizontally, but not when it was used verti-
cally. In a study of Chinese patients (Aun et al. 1986) the
vertical scale demonstrated less error than the horizontal scale.
A similar study (Scott & Huskisson 1979) exploring the use of
the VAS by English language speakers found that there was a
7% failure rate for the VAS when it was presented vertically
but less when presented horizontally. This suggests that the
graphic orientation of the VAS should be decided according
to the normal reading tradition of the population on which it is
being used. Torrance et al. (2001) mentioned that cardinal
preferences from VAS are prone to biases. The best ar-
rangement is to use a VAS only as an introductory task to
familiarize the respondents with the health states and to obtain
the ordinal preferences.

NRS was used by eight MT studies [11, 12, 14, 16-18, 25,
26], and only one VR study [52]. All the studies found posi-
tive outcomes except one by Kwekkeboom (2003). For gen-
eral purposes, the NRS has good sensitivity and generates data
that can be statistically analyzed for audit purposes. Patients
who seek a sensitive pain rating scale would probably choose
this one. There is no published information about the distri-
bution or error of data obtained using the NRS. However, the
scale is interval level and can provide data for parametric
analysis [81].

Of the 53 studies, 44 utilized randomized controlled trials
(RCTs), 8 employed quasi-experimental designs, and 1
adopted a descriptive correlational approach. Among the 44
RCTs, the data collection process involved two different
models: control groups and control conditions, as shown in
Table 3.
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Table 3. Types of Randomized Control Design.

Type Study Design Intervention Administration
Group A: With Intervention
Two Groups
Group B: Without Intervention
Randomized - .
Controlled Group A: With Intervention
Groups * Wi i
p: Three Groups Group B: Without Intervention
Group C: With a different or
regular Intervention
One Treat- Single Group: Without inter-
ment/linear vention, then with intervention
Randomized Group A: Without interven-
Controlled tion, then with intervention
Conditions Crossover
Treatment Group B: With intervention,

then without intervention

As previously mentioned, all the studies utilized some type
of pain scale to gather data (Table 4). While some studies
collected data only after the intervention, others gathered data
both before and after the trial, and some recorded data before
and during the intervention. Additionally, a few studies
measured data at regular intervals, such as every hour or every
five minutes.

Table 4. Pain Scale Administration Timing.

Process Timing

Model-1 Before & After the Trial

Model-2 Only after the Trial

Model-3 Before and During the Trial (not after the trial)
Model-4 Frequently or more than Two Times during the Trial

All the studies on VR found their interventions as a positive
distraction for pain reduction. The majority of studies on
music therapy found a significant reduction of pain for music
or sound intervention. The study on natural light by Walch et
al. (2005) found that patients exposed to an increased intensity
of sunlight experienced marginally less pain, took 22% less
analgesic medication per hour, and had 21% less pain medi-
cation costs [7]. Diette et al. (2003) studied distraction therapy
with natural sights and sounds and found that older patients
and patients with better health status reported significantly
less pain [8]. Among the twenty-one studies on music therapy,
all found a significant reduction in pain for music or sound
intervention. Only two studies (Kwekkeboom, 2003; and
Yilmaz et al., 2003) found no significant differences in the
reduction of pain for music intervention.
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Kwekkeboom (2003) studied the hypothesis that music is
greater than simple distraction and both are better at control-
ling procedural pain and anxiety than treatment as usual.
However, the study found results contrary to the initial hy-
potheses. Outcomes achieved through music interventions did
not differ significantly from those achieved through simple
distraction. Furthermore, outcomes under standard treatment
conditions were not significantly different from those ob-
tained with either music or distraction interventions. Addi-
tionally, some patients reported that the interventions were
bothersome and expressed a preference to focus on the sur-
geon's activities and the medical procedure itself [11]. Yilmaz
et al. (2003) investigated the effects of music on sedation
during extracorporeal shock wave lithotripsy (ESWL) to
compare its anxiolytic effects with those of midazolam. The
study found a statistically significant decrease in mean arterial
pressure at the end of the ESWL procedure in group 2 and a
reduction in oxygen saturation from the 10th minute to the end
of treatment in group 1. However, the visual analog scale
(VAS) did not show statistically significant differences be-
tween the experimental and control groups [20].

Aragon et al. (2002) studied a single 20-minute live
harp-playing session and found a positive effect on pain
(P=.000) and also produced statistically significant differ-
ences in physiological measures of systolic blood pressure
(P=.046), and oxygen saturation (P=.011) [10]. Although all
values over time trended downward, the changes in other
variables were not adequate to achieve statistical or clinical
significance. McCaffrey & Locsin (2006) studied music on
pain and acute confusion in older adults undergoing hip and
knee surgery, and all of the patients in the experimental group
mentioned music as a positive experience during their recov-
ery [12]. Nilsson et al. (2001) tested music or music in com-
bination with therapeutic suggestions in the intra-operative
period under general anesthesia and found music group ex-
perienced more effective analgesia the first day after surgery
and could be mobilized earlier after the operation [13].

In Nilsson et al. (2003)" study, patients exposed to music
reported significantly lower pain intensity at 1 and 2 h post-
operatively and patients in the postoperative music group
required less morphine at 1 h compared to the control group
[14]. Nilsson et al. (2003)? found that music, with or without
therapeutic suggestions, had a beneficial effect on patients’
perception of analgesia during the early postoperative period
[15]. Nilsson et al. (2005) found that the intraoperative music
group reported less pain after 1 h in the post-anesthesia care
unit. The postoperative music group had less pain and re-
quired less morphine after 1 h. The total requirement of
morphine by the music group was significantly lower [16].
Sendelbach et al. (2006) found a significant reduction in pain
(P = 0.009) in the music group compared with the control
group, but no difference was observed in systolic blood
pressure (P = 0.17), diastolic blood pressure (P = 0.11), or
heart rate (P = 0.76) [17].

Shertzer & Keck (2001) found a significant reduction in
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pain from admission to the PACU until discharge (65% to
74%) in the experimental group. The control group who re-
ported no pain had decreased from 65% to 58% [18]. Zim-
merman et al. (2006) found music group had significantly
lower pain scores on Day 2 than the rest period control group
[21].

All the studies on VR found their interventions as a positive
distraction for pain reduction. Chan et al. (2007) tested the
effectiveness of VR in reducing pain in wound-care proce-
dures for pediatric burn patients, where nurses observed less
behavioral distress in VR conditions. Less pain was noted in
the intervention group during and after the dressing change
[31]. Das et al. (2005) studied VR games to decrease proce-
dural pain in children with acute burn injuries; and found the
average pain score for pharmacological analgesia is 4.1
(SD-2.9), while VR coupled with pharmacological analgesia
is 1.3 (SD1.8) [32].

Gershon et al. (2003) investigated VR as a distractor to al-
leviate pain and anxiety associated with an invasive medical
procedure for a pediatric cancer patient. The study found
benefits from using VR distraction by lowering pain ratings
and pulse rate [33]. Gershon et al. (2004) used VR as a dis-
traction for children with cancer and found lower pulse rates
and reports of lower pain by nurses. No significant differences
were found for the non-VR condition versus the no distraction
condition on pulse rate [34].

Gold et al. (2006) studied VR as a pain distraction for pe-
diatric intravenous (IV) placement for magnetic resonance
imaging (MRI) or CT scans. A fourfold increase in affective
pain within the control condition; no significant differences
were detected within the VR condition. Significant associa-
tions between multiple measures provided support for the
complex interplay of a multimodal assessment of pain per-
ception. Sufficient amount of evidence supporting the effi-
cacy of Street Luge as a pediatric pain distraction tool during
IV placement: an adequate level of presence, no simulator
sickness, and significant satisfaction with pain management
[35].

Hoffman et al. (2000) investigated VR to distract patients
from pain during physical therapy for burn patients. All pa-
tients reported less pain when distracted with VR, and the
magnitude of pain reduction by VR was statistically signifi-
cant (e.g., time spent thinking about pain during physical
therapy dropped from 60 to 14 mm on a 100-mm scale) [36].
Hoffman et al. (2001)" hypothesized that immersive VR con-
tinues to reduce pain (via distraction) with repeated use. Pain
ratings were statistically lower when patients were in VR. VR
does not diminish in analgesic effectiveness with three (and
possibly more) uses [37]. Hoffman et al. (2001)? studied VR
as an effective non-pharmacologic analgesic for dental pain.
For patient 1, mean pain ratings were in the severe range while
watching a movie (7.2), or no distraction (7.2) but in the mild
pain range (1.2) during the VR condition. Patient 2 reported
mild to moderate pain with no distraction (mean 4.4), mild
pain while watching the movie (3.3), and essentially no pain

while in VR (0.6) during his periodontal scaling. Immersive
VR merits more attention as a potentially viable adjunctive
non-pharmacologic  analgesia  for  procedural den-
tal/periodontal pain [38].

Hoffman et al. (2004) tested water-friendly VR technology
with a burn patient undergoing wound care in a hydrotherapy
tub. Pain scores decreased from 7 (No VR) to 2 (VR) for
sensory pain (worst pain) and decreased from 6 (No VR) to 3
(VR) for affective pain (unpleasantness). The amount of time
spent thinking about his pain during wound care dropped from
10 to 3 [39]. Hoffman et al. (2005) studied VR as an adjunc-
tive pain control during Transurethral Microwave Thermo-
therapy (TUMT) for elderly patients. The subject experienced
improvements in each of the questions related to pain. VR
reduced all pain measures. Scores were averaged from the
twice-administered questionnaire, both before and during VR.
Before the immersion, the subject reported thinking about the
pain 30% of the time. During the VR, he spent 15% of the
time thinking about the pain [40].

Another study by Hoffman et al. (2008) studies the ad-
junctive use of water-friendly immersive VR to distract pa-
tients from their pain during burn wound debridement in the
hydrotherapy tank (hydrotank). Patients reported significantly
less pain when distracted with VR. The ‘‘worst pain’’ ratings
dropped from ‘‘severe’’ (7.6) to ‘‘moderate’” (5.1). The 6
patients who reported the strongest illusion of *‘going inside’’
the virtual world reported severe pain (7.2) with no VR con-
dition and dropped to mild pain (3.7) with VR [41].

In Patterson et al. (2004) study of a 3-D immersive VR
world to control pain & anxiety in a severely burned patient,
found the patient’s pain dropped 40% after VR for his Day 41
wound care. Pain dropped to similar levels on Day 42 with an
audio-only version of the intervention and then returned to
baseline without intervention on Day 43 [42].

Steele et al. (2003) studied VR as a powerful
non-pharmacologic analgesic for children following surgery
and found patient’s overall pain ratings whilst in the VR
condition were 41.2% less than those in the no-VR condition
[43]. Van et al. (2007) studied VR and television (TV) during
burn wound care sessions and found a significant reduction of
pain with VR and TV. The effects of VR were superior, but
not statistically significant, to that of television. 13 of 19
patients reported 33% or greater reductions in pain during VR
distraction [44].

Wint et al. (2002) studied VR glasses as a feasible,
age-appropriate and non-pharmacologic aide in cancer
treatment undergoing frequent lumber punctures. Although
VAS pain scores were not statistically different between the
two groups (p = 0.77), VAS scores tended to be lower in the
VR group (median VAS of 7.0, range 0-48) than in the control
group (median VAS of 9.0, range 0-59). 77% of subjects in
the experimental group said the VR glasses helped to distract
them from the LP [45].

Wolitzky et al. (2005) tested VR with children receiving
treatment for cancer and undergoing a port access procedure.
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VR may be a highly effective intervention for children un-
dergoing painful and distressing medical procedures [45].

Due to the space limitations, only the above-mentioned
studies are presented in the discussion.

6. Conclusions

This study conducted an exhaustive and systematic litera-
ture review to distill the methodological approaches of em-
pirical research studies examining the effects of environ-
mental stimuli on patient pain management in healthcare
settings. The methods reviewed encompass a wide range of
data collection techniques and processes currently employed
in pain research. As these methods transition from research to
applied settings, they hold the potential to better personalize
pain management, increase access to pain care, and improve
the accuracy of clinical trials. However, alongside their
promising advantages and strengths, these methods also pre-
sent considerable concerns, limitations, and critical issues that
must be acknowledged and addressed.

The goal of this paper is not only to summarize the pro-
cesses and techniques of emerging pain measurement meth-
ods but also to present various research designs to the broader
research community, thereby fostering a deeper understand-
ing of research design. In this context, the analytical matrix
and graphical presentations of research design processes can
serve as valuable resources for future research. These tools
can aid in identifying research gaps, designing methods that
account for environmental stimuli, selecting appropriate pain
measurement instruments, and planning data collection pro-
cesses. Additionally, the graphical presentations provide a
useful framework for designing randomized controlled trials
or quasi-experiments to study environmental stimulation as a
distraction to reduce patients' perceptions of pain.

7. Future Research Directions

This study highlights the potential of environmental stimuli,
such as light, music, and virtual reality, in pain management,
but several areas warrant further research. Future studies
should explore additional sensory modalities, such as olfac-
tory and tactile stimuli, as well as the combined effects of
multiple interventions (e.g., music and virtual reality). The
long-term impact of these interventions on chronic pain and
recovery outcomes, beyond their immediate effects, also
needs investigation. Expanding research to include diverse
populations, such as pediatric, geriatric, and culturally varied
groups, along with underserved settings, is critical. Addi-
tionally, future research should examine the psychological
and neurobiological mechanisms underlying pain reduction
through environmental stimulation. Standardizing and vali-
dating pain measurement tools will improve comparability
across studies, while investigating emerging technologies,
such as augmented reality and Al-driven systems, could open
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new possibilities. Finally, studies should assess the feasibility,
cost-effectiveness, and scalability of implementing these
interventions in diverse and resource-limited healthcare set-
tings. Addressing these gaps will advance the understanding
and application of environmental stimulation in pain man-
agement, ultimately improving patient care.

8. Limitations

The literature review has limitations and should be con-
sidered an initial effort to investigate the methodological
approach of the empirical research studies that focus on ex-
amining the effects of environmental stimuli on patient pain
management. Because the search process was limited to
English-language articles, literature in other languages was
not included, which may cause gaps in the literature.

The review was conducted in such a way that it did not
consider the conference proceedings relevant to ‘pain man-
agement’ or ‘environmental stimuli” which may contain very
meaningful insight to this question. Also, the interpretation
was conducted and limited to the solo researcher (Sharmin
Kader) who engaged in the code-recode procedure. Further
research study is required to understand the validity and
outcome of each research design and pain measurement pro-
cess, specifically the suitability of the pain measuring scales.
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Appendix

Study

Walch et al.
(2005) [7]

Diette et al.
(2003) [8]

Bernhofer et
al. (2014) [9]

Aragon et al.
(2002) [10]

Table Al. Study characteristics for investigating the effects of environmental stimuli on pain management.

Env. Stimuli

Natural sunlight
to reduce pain

Distraction
therapy with
nature sights
and sounds

Light exposure
to sleep-wake
patterns, mood,
pain

A ssingle
20-minute live
harp playing

session on pa-
tient anxiety,
pain, and satis-
faction

Research Design

RCT: 2 groups.

a) Housed on the “bright”
side of the hospital,

b) Housed on the “dim”
side of the same hospital
unit.

RCT: 2 groups.

a) Experiment group was
exposed to intervention,

b) Control group was not
offered the nature scene or
the sounds.

A descriptive correlational
design

A prospective, qua-
si-experimental, and re-
peated measures design
was used.

A single-treatment study.

Sample

89 patients, under-
going elective cer-
vical and lumbar
spinal surgery

80 adult patients,
undergoing Flexi-
ble Bronchoscopy
(FB) with con-
scious sedation.

23 women and 17
men were admitted
to a hospital

17 patients who
were postoperative
and admitted to a
hard-wired-bedside
-monitored room of
the Vascular Tho-
racic Unit
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Process

The intensity of sunlight in each
hospital room was measured daily
and psychologic questionnaires were
administered on the day after surgery
and at discharge.

Baseline information was collected.
A natural scene mural was placed at
the bedside for the experimental
group, accompanied by a tape of
nature sounds to be played before,
during, and after the procedure. Pain
was reported during the procedure,
and a follow-up survey was admin-
istered on the second-day
post-procedure.

Medical inpatients were exposed to
light levels that were insufficient for
circadian entrainment. Over 72
hours, light exposure and sleep-wake
patterns were continuously measured
with wrist actigraph/light meters for
each participant. Mood was meas-
ured daily using the Profile of Mood
States BriefTM Form. Subjective
pain scores were abstracted from
medical records.

The VAS was completed 5 minutes
before, immediately after, and 10
minutes following the 20-minute
harp-playing session. Patient satis-
faction was assessed using a 4-item
questionnaire. Physiological
measures (heart rate, systolic and
diastolic blood pressure, etc.) were
recorded from the bedside monitor at
baseline (5 minutes before setup), at
the start, and at 5, 10, 15, and 20
minutes during the harp session, as
well as 5 and 10 minutes

Instrument
/Scale

McGill Pain
Questionnaire
(MPQ)

A 5-point scale
of Pain control:
poor, fair, good,
very good, or
excellent

Numerical Rat-
ing Scale
(NRS) of 0-10
with 0 being no
pain and 10
being worst
pain

Visual analog
scales (VAS)
for pain & anx-
iety.
Physiological
measures were
recorded from
the bedside
monitor
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Study

Kwekkeboom
(2003) [11]

Env. Stimuli

a) Music is
better than sim-
ple distraction;
b) both are bet-
ter than treat-

Research Design

RCT: 3 groups.

a) experimental music
intervention,

b) experimental distraction
intervention

Sample

58 people with
cancer,

Mean age- 53,

Process

post-session.

Pain intensity ratings were made for
three time points: before, during, and

post-procedure.

Perceived control over pain and anx-
iety during and after their procedure
was measured using a single-item

Instrument
/Scale

Pain intensity
by NRS. Sever-
ity of pain was
rated “right
now” from 0 to
10. Perceived

ment as usual  ¢) control group of treat- ) : controls by
ment as usual, rating created for this study. NRS (0-10)
The experimental group had a bed-
side compact disc (CD) player that
Music on pain & i -
acute confusion. o 124 patients of age lﬁocf'i?f Tﬂffiaﬁlyﬂ?'aﬁififo "
McCaffrey & i, o\ger adults RCT: 2 groups. 65 years or older notes, medication reco.rds and the NRS (1 to 10)
Locsin (2006) : a) Control group Mean age - 75, ! - ' Number of pain
[12] undergoing ] Having elective hi scores for ambulation from the it
hip and knee b) Experimental group or kne?e surder P physical therapy - reviewed. Each medications
surgery gery patient was called 10 days after dis-
charge to determine his or her satis-
faction.
Music or music RCT: 3 groups. 89 patients,
with therapeutic a) Music group ASAI-11, Visual Ana-

Pain intensity was registered every
hour for the first 24 hours and every 3 logue Scale
hours after 24 hours until the patient  (VAS);

felt no pain.

suggestions
(M/TS) could
improve recov-
ery of hysterec-
tomy patients.

b) Music combined with
therapeutic suggestions Having an elective
(MITS), abdominal hyster-

¢) Control group exposed to ectomy via a lower
operation room sounds. abdominal incision

Nilsson et al. Mean age 51 years,

(2001) [13]

RCT: 3 groups. 151 American So- Numeric Rating

Postoperatively, the patient rated

. . i - Scale (NRS
) Listened to music in- ~ C1eW Of Anaesthe pain intensity every %h for 2hinthe ét 10)
. ] ivel siologists ASA I-11 - romU1o
. Music effects on tra-operatively, . PACU. Pain was also assessed after . ;
Nilsson et al. ostoperative i i patients, aged 1 hin the PACU, at discharge, at (0-no pain to
(2003)" [14] pain P ) L|st_ened {0 music post: 21-85 years, Hav- home in the evenlin of the 3a’ of 10- maximal
P operatively, ing day-case sur- davs 1 dgz ft YOl possible pain);
c) Listened to ‘white noise’ gery under general fﬁrgery’ .ays daf' tha o s.urgery n Amount of
or control group. anesthesia e morning and in the evening. morphine.
vl\\/lliltJrS]I'fhz:am:j;?c Rer:s grOl?pS. 182 patients havin The surgical technique, anesthesia -
suggestionps a) only music, varicF;se vein or 9 and postoperative analgesia were Visual Ana-
in inati i logue Scale
sl (WTsols DTSN o . S et e oo P
(2003)*[15]  improve post- W'th therapeutic sugges- nia repair surgery - . '
- tions intervention. Vas was measured Amount of
operative re- ! under general an- rv half hour until the patient r .
covery in ¢) Blank tape in the post-  esthesia eve yd '33 ou hU 1 | e patientre-  morphine
day-surgery. operative period. ported < 3 on the scale.
) 75 (ASA) Grade A 4-month period study. Anesthesia NRS (0-10).
Stress reduction . q . lgesi . ]
and analgesia in RCT: 3 groups. I-II_ consecutive an gos;(_)pzragvg arl;.? gzsm were Physiological
Nilsson etal. patients exposed @) intraoperative music, patients, mean age  standardized. Pain, blood pressure,  Data -Blood

and heart rate were assessed 30 min
before anesthesia and 1 hour after
admission to the post-anaesthesia

56, having surgery
of open Lichten-
stein inguinal her-

Glucose, Blood
Pressure, Pulse
and amount of

(2005) [16]  to calming mu-

sic postopera-

b) postoperative music,
¢) silence or control group

tively nia repair under care unit (PACU). morphine.
Sendelbach et Music therapy - RCT: 2 groups. 86 patients, For both groups, measures for pain ~ NRS (0-10)
al. (2006) physiological & a) received 20 minutes of  Mean age -63.3, intensity, HR, and BP were obtained  physiological
[17] psychological ~ music (N=50), Having CABG or  immediately before and after each data - Heart

outcomes for b) 20 minutes of rest in bed heart valve re- 20-minute intervention period in a rate, Blood
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Study

Shertzer &
Keck (2001)
[18]

Voss et al.
(2004) [19]

Yilmaz et al.
(2003) [20]

Zimmerman
et al. (2006)
[21]

Allred et al.
(2017) [22]

Antall and
Kresevic
(2004) [23]

Chen et al.
(2015) [24]

Env. Stimuli

patients under-
going cardiac
surgery

soothing music
and lowering
noise levels on

the pain expe-
rience of pa-
tients during
their PACU stay

Sedative music
reduces anxiety
and pain during
chair rest after
open-heart sur-
gery

Music on seda-
tion in extra-
corporeal shock
wave lithotripsy
(ESWL) treat-
ment to com-
pare its anxio-
Iytic effects
with those of
midazolam.

Music & music
video interven-
tion on pain and
sleep in 2nd &
3rd postopera-
tive day

Listening to
music or having
a quiet rest
period just be-
fore and after
the first ambu-
lation can re-
duce pain and/or
anxiety

A guided im-
agery interven-
tion in the older
adult patient
who underwent
joint replace-
ment surgery.

music could
lower pain in-
tensity and
opioid dosage

Research Design

(N=36),

RCT: 2 groups.

a) Listened to music on a
day when staff kept extra-
neous noise at a minimum
in the PACU, b) Experi-
enced the typical PACU
day

RCT: 3 groups.

a) Sedative music (N=19),
b) Scheduled rest (N=21),
¢) Treatment as usual
(N=21)

RCT: 2 groups.

a) 2 mg of midazolam was
administered intravenously
5 minutes before ESWL.
Had a headset without
music.

b) music chosen by the
patients was listened to
with a headset and contin-
ued during the treatment.

RCT: 3 groups.
a) Music therapy,
b) Music video therapy,

¢) Scheduled rest period or
comparison group.

RCT: 2 groups.

a) music intervention group
(Listening to music using
headphones)

b) quiet rest group

RCT: 2 groups.

a) usual care and a guided
imagery audiotape inter-
vention.

b) usual care and a music
audio tape

RCT: 2 groups.
a) music group
b) control group

Sample

placement.

97 patients,
Mean age 59.

Undergoing
same-day surgery
from all surgery

services except the

open heart.

61 adult postopera-

tive open-heart
surgery patients
who were ordered
to chair rest.

98 patients, aged 19

to 68 years, With

urolithiasis in ASA

I-11 status and had
only one urinary
trackstone.

96 patients, Mean
Age -67,

Having Coronary
Artery Bypass
Graft (CABG)
surgery

56 patients (M-25

& F-31), age range

46 to 84 years,
mean age 63.89.

13 patients (M-13),

mean age 67.85
years, diagnosed

with Osteoarthritis.

56 patients (M-10

& F-20), age range

45 to 85 years,

Process

consistent fashion.

Pain intensity data were collected at 3
time intervals: on admission to the
PACU, 30 minutes after admission,
and at discharge. The 30-minute time
period was chosen because patients
typically remained in the PACU for 1
hour, and 30 minutes would be the
midpoint of their stay.

30-minute session for all three groups
during chair rest. Pain sensation and
distress were measured with VAS at
the initiation of chair rest and after 30
30-minute sessions. VAS took 30 to
60 seconds to present and complete.

All the physiological status was rec-
orded as baseline information. VAS
was measured at 1% minute and every
10 minutes.

MPQ & VRS were administered for
baseline information. Each day had
two 30-minutes sessions. VRS ob-
tained before and after each session.
MPQ was administered before ses-
sion 1 and after session 4.

56 patients undergoing total knee
arthroplasty were randomly assigned
to either a music intervention group
or a quiet rest group. The intervention
took place on Postoperative Day 1,
with patients listening to music for 20
minutes both before and after their
first ambulation.

The experimental group received
guided imagery using headphones
twice a day for 20 minutes, beginning
the evening after surgery and contin-
uing until discharge. The control
group received usual care with a
music audio tape.

The experimental group listened to
soothing piano music and Chinese
violin music at the following times: 1)

Instrument
/Scale

pressure

11-point Nu-
merical Rating
Scale (NRS), or
by a Narrative
questionnaire of
0 to 11 points.

Pain Sensation
VAS;

Pain Distress
VAS;

VAS,
Physiological
data - Hemo-
dynamic pa-
rameters, Mean
arterial pres-
sure,

Heart rate, res-
piration rate,
and oxygen
saturation.

Verbal Rating
Scale (VRS),

McGill Pain
Questionnaire

(MPQ),

VAS (T1, T2,
T3, T4)

VAS (post
operation, day
1)

VAS (post
operation)

mean age 68 years. 30 minutes the night before the oper- and Opioid
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Finlay et al.
(2016) [25]

Gallagher et
al. (2018)
[26]

Masuda et al.
(2005) [27]

Mondanaro et
al. (2017)
[28]

Simcock et al.
(2008) [29]

Saadatmand
et al. (2015)

Env. Stimuli

during postop-
erative days.

To examine the
effect of har-
mony and
rhythm on
acute,
post-operative
pain of patients
scheduled for
knee surgery

MT sessions on
post-elective
orthopedic sur-
gery patients'
pain, mood,
nausea, anxiety,
use of narcotics
and antiemetics,
and length of
stay.

To examine the
effect of music
listening on
postoperative
pain and/or
stress in elderly
orthopedic pa-
tients.

To examine the
effect of music
therapy (MT)
interventions on
the recovery of
patients after
spine surgery

To examine the
effect of pa-
tient-selected
music on re-
ducing per-
ceived pain

Natural sounds
may help reduce
the potentially

Research Design

RCT: 5 groups.

a) four music listening
group

b) control group

RCT: 2 groups.

a) experimental group -
music therapy

b) control group - standard
medical care

RCT: 2 groups.

a) experimental group -
music therapy (M)

b) control group - standard
medical care (C)

RCT: 2 groups.

a) experimental group - MT
plus standard care (medical
and nursing care with
scheduled pharmacologic
pain intervention)

b) control group - standard
care only

RCT: 2 groups.

a) experimental group -
music therapy 9M)

b) control group - standard
medical care (C)

RCT: 2 groups.
a) Experimental group

Sample

Patients who un-
derwent total knee
replacements

98 patients (M-40

& F-58), mean age
68 years, diagnosed

with arthritic pain,
radiographic
Acrthritis.

163 patients, (M-92
& F-71), mean age

60.5 years, diag-
nosed with Osteo-
arthritis and going
through Surgery
(Knee 69, hip 88,
and shoulder 6)

44 (M-18 & F-26),
age range 60 to 89

years, mean age 69

years. Diagnosed
with spinal disor-

ders: joint disorders
(24), musculoskele
(16), tal tumors (2),

trauma (2)

60 patients (M-25

& F-35), age range

40 to 55 years

30 patients (M-12

& F-18), Mean age

67.3 years, diag-
nosed with

Osteoarthritis (26),

traumatic arthritis
(2), rheumatic ar-
thritis (1), or lupus
(€

60 patients who are

receiving mechan-
ical ventilation

42

Process

ative day, 2) 30 minutes while wait-
ing for the operation, and 3) 60
minutes in the postoperative recovery
(POR).

After surgery using standardized
anesthesia, participants undertook a
15-minute intervention per day of
in-patient stay. Measures of pain
intensity, pain interference, salivary
cortisol concentration, and mood
were obtained.

Patients received music therapy
within 24 hours of admission to the
unit, as well as every day of their stay.
Same-day pre- and post-intervention
data were collected 30 minutes apart
for both groups, including patient
self-reported mood, pain, anxiety, and
nausea. Medication use and length of
stay were obtained from the elec-
tronic medical record.

The patients in Group M were given
the option to listen to music for 20
minutes in private rooms. Pain levels
were evaluated using the Visual An-
alog Scale (VAS) and the
Wong-Baker Faces Scale (FS). As
indicators of stress, systolic and di-
astolic blood pressure, heart rate, skin
temperature, and fingertip blood flow
were measured.

Measurements for both groups were
taken before and after the interven-
tion. MT used patient-preferred live
music to promote relaxation through
improvisation, singing, rhythmic
drumming, or guided visualization.
Patients listened to music for 30
minutes postoperatively. The control
group received earbuds and standard
care.

The experimental group wore head-
phones and MP3 players, listening to
music selected by the patient during
the surgical procedure. For the con-
trol group, a blank file was played
during the procedure. VAS was ad-
ministered preoperatively and at 3, 6,
and 24 hours postoperatively.

All participants wore headphones for
90 minutes. The intervention group
heard pleasant natural sounds, while

Instrument
/Scale

dosage

VRS, NRS,
Short-Form
McGill Pain
Questionnaire,
Brief Pain In-
ventory.

Numerical Rat-
ing Scale (NRS)

Visual Ana-
logue Scale
(VAS)

Wong/Baker
Faces Scale
(FS)

visual analog
scale (VAS)

VAS (pre, post
operation)

Hospital Anxi-
ety and Depres-
sion Scale
(HADS)

Tampa scale

VAS

Visual Analog
Scale (VAS)
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Study

[30]

Chan et al.
(2007) [31]

Das et al.
(2005) [32]

Gershon et al.
(2003) [33]

Gershon et al.
(2004) [34]

Gold et al.
(2006) [35]

Hoffman et
al. (2000)
[36]

Env. Stimuli

harmful effects
of anxiety and
pain in hospi-
talized patients

Usability and
effectiveness of
VR in reducing
pain in
wound-care
procedures for
pediatric burn
patients

VR game to
decrease pro-
cedural pain in
children (5 - 18
years) with
acute burn inju-
ries.

VR to alleviate
pain and anxiety
associated with
an invasive
procedure for a
pediatric cancer
patient

VR as a distrac-
tion for children
with cancer

VR as a pain
distraction for
pediatric intra-
venous (1V)
placement for
an MRl or CT
scans

VR to distract
patients from
pain during
physical therapy
for burn pa-
tients.

Research Design

(n=30)
b) Control group (n=30)

RCT: 2 groups.

a) Control

b) Experiment. Each pa-
tient participated in a single
VR trial: once with VR and
once without VR.

RCT: 2 groups.
a) routine pharmacological
analgesia, or

b) routine pharmacological
analgesia with VR

Single Case Study. Control
condition:

No distraction (A), non-VR
distraction on a computer
screen (B), and VR distrac-
tion with a headset (C).

RCT: 3 groups

a) VR distraction (n=22),
b) No distraction control
group (n=22),

¢) Non-VR distraction

RCT: 2 groups.

a) VR distraction using
Street Luge (5DT), pre-
sented via a head-mounted
display, or (2) standard of
care (topical anesthetic)
with no distraction.

Quasi-experiment,
One-treatment RCT: 2
conditions

a) 3 minutes with no dis-
tractions, or

b) 3 minutes in VR distrac-
tion.

Sample

support.

8 eligible patients:
Mean age is 6.54. 7
had been scalded
and 1 had been
burned.

7 Children (5 - 18
years), having
burns to more than
3% of their body
surface area, &
requiring dressing
changes

An 8-year-old
Caucasian male
with a diagnosis of
acute lymphocytic
leukemia, received
more than 10 pre-
vious port accesses.

59 children,

Mean age - 12.7.
Having a diagnosis
of childhood can-
cer.

20 children,

Mean age - 10.2,
Requiring IV
placement for MRI
or CT scans that
required 1V place-
ment.

12 patients average
of 21% of total
body surface area
burned, mean age -
27.6, Performed
range of motion
exercises of their
injured extremity
under an occupa-
tional therapist.

43

Process

the control group heard nothing.
Outcome measures included
self-reported VAS for pain at base-
line, 30, 60, and 90 minutes into the
intervention, and 30 minutes after.

a) Children reported FPS before,
during, and after, b) Interview with
nurses, ¢) Nurses conduct the usabil-
ity and modified presence question-
naires (PQ), d) A Semi-structured
interview for 15 minutes with nurses
about their perception of PQ.

Dressing change has two phases. The
subjects were asked to score their
average pain experience at the end of
each phase of the dressing change
procedure. An interview with the
child, mother, and the nursing staff.

A-B-C-A design during four consec-
utive appointments. The child, par-
ents, and nurse gave VAS pain and
anxiety ratings before and after each
port access. CHEOPs were recorded
during the procedure (5-10 min long
procedure). Pulse rate monitored
before, during, and after.

Parents, children, and nurses assessed
the child’s pain at two intervals;
before the port access procedure and
after it was completed. Pulse rate was
monitored 3 times; before, during,
and after. Researched recorded
CHEOPS during the procedure.

Following the screening tasks, chil-
dren and their parents completed
baseline measures. Participants com-
pleted self-report surveys at 3 sepa-
rate intervals: approximately 30 min
before the IV, immediately before the
1V, and following 1V placement.

Pain was measured after each 3
minutes of experimental treatment
during a brief pause in physical
therapy. At each pause, patients
completed five retrospective subjec-
tive pain ratings using 100-mm
VASs. With respect to the last 3
minutes of physical therapy, patients
rated the variable; Spent thinking
about their pain, worst pain, and
average pain.

Instrument
/Scale

Faces Pain
Scale (FPS)
from 0-100;
Usability and
modified pres-
ence question-
naires (PQ)

Self-report FPS
0 (No Hurt) to
10 (Very
bad/Worst Hurt)

VAS (10-cm)
line with a slide
ruler with facial
depictions to
help the child.
CHEOPS; Pulse
rate.

VAS;
CHEOPS;
Pulse Rate;

VAS

Wong-Baker
FACES Pain
Rating Scale

Faces Pain
Scale-Revised
to assess affec-
tive pain

100-mm VAS
pain ratings
Scale for pain
variables.
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Study Env. Stimuli Research Design Sample Process gz;:ment
17 patients average
0 i . .
Immersive VR of 23.7% total body Each 3-day period had two sessions Five VAS
- RCT: 2 groups surface area (VR and Control). The mean VR .
Hoffmanet  continues to + £ groups. - -retrospective
1 S . burned. Mean age - durations were 3.5, 4.9, and 6.4 L .
al. (2001) reduce pain (via a) VR condition ) - - subjective pain
. - - 21.9; performed minutes. Patients completed assess- - -
[37] distraction) with by control condition . . . . ratings with use
: range-of-motion ments during a brief 2-minute pause
repeated use. . 100-mm VAS.
exercises under an  after each treatment.
occu-therapist.
Patient 1 spent 2.5 minutes, and
Patient 2 spent 5 minutes in each of
VR can serve as -
an effective Case study - 2 people. 2 patients (aged 51 the 3 treatment conditions. Pain rat-
Hoffman et non-pharmacolo One treatment 3 conditions: and 56 years old)  ings were collected after each treat-  VAS pain
al. (2001)? gic a) VR distraction, Receiving perio- ment during a 2-minute pause in scores using
[38] analgesic for b) Movie distraction, c) dontalI scal_lng & ?ent_al care. After each pha_use (fol- 0-10 scales;
. No-distraction root planning owing VR, movie watching, and no
dental pain - . .
distraction), patients completed ret-
rospective pain ratings.
. . The patient was given analgesic
. -E t L . .
Water-friendly Q-ua5| Xperimen A 40-year-old male medication for procedural pain. Pain
VR technology ~ Single case study. with 19% total and presence ratings were adminis-
Hoffmanet  with a burn Two condition: body surface area  tered after each treatment condition .
| . fl flash ] iof . Graphical Rat-
al. (2004) patient under-  4) Spent 3 minutes of the ~ deep amt_e/ as du_rlng a bru_e pause in Wound care, ing Scale (GRS)
[39] going wound procedure in VR, burns to his legs, with the patient completing several
care in a hy- . . . neck, back, and 10-point scale ratings. After wound
b) 3 minutes with no dis- .
drotherapy tub. . buttocks. care, the patient answered some
traction. .
questions.
VR as an ad- A 67-year-old man Once the m|d-|ntraprostatlc_ temper- _
. . . . . ature reached 50<C, the patient an- A validated,
junctive pain with BPH, previous - - .
. swered pain questions and completed standardized
control during bladder stones, and ] . .
Hoffman et . . . . . the VAS based on the last 2 minutes. pain question-
Transurethral Quasi-Experiment - Single obstruction requir- . . . -
al. (2005) . oo - The questionnaire was repeated after naire consisting
Microwave case study ing intermittent . . . .
[40] A 3 minutes and again at 3 and 10 of five questions
Thermotherapy catheterization . A . . . -
minutes following VR immersion. with a 10-point
(TUMT) for presented for
- The total treatment lasted 37.5 VAS.
elderly patient TUMT. .
minutes.
The adjunctive 11 hospitalized _ _ Three 0_to 10
use of wa- inpatients Standard analgesics were given 30 to GRS pain scores
ter-friendly RCT: One treatment 2 ' 45 minutes before the procedure. A (worst pain,
Hoffman et IMmersive VR conditions study. (9 to 40 years) 6-minute segment of wound care was time spent
al. (2008) to distract pa-  a) 3 minutes with no dis- Me_an age - 27, had conducted under two conditions. thinking about
' tients from their traction, thelr-burn wounds During two brief pauses (after each 3 pain, and pain
[41] debrided and

pain during burn
wound deb-

b) 3 minutes in VR distrac-

dressed while par-

minutes), patients completed three
subjective pain ratings for the pre-

unpleasantness)
for each of the 2

tion. : .
ridement in the tially submerged in ceding 3 minutes of wound care. treatment con-
hydro tank. the hydrotank. ditions

A quasi-experiment with a On Day 40, the patient rated baseline
A3-Dimmer- Single case study involved a pain. On Day 1, the patient began
sive, two-day treatment under A 37-year-old wound care 2 hours after a 90-minute

Patterson et VR world as a two COI:ldI_tIOI’IS. 'Day 1 used male, admitted for VR hypnqtlf: mducyon. pa}m ratings GRSi I_3urn_

al. (2004) hypnotic induction witha  burns that covered  were administered immediately after Specific Pain

[42] mgans to antl’0| 3D VR world, and Day 2 55% of the patient’s by a research assistant. On Day 2, Anxiety Scale
pain & anxiety ;¢ hypnotic induction total body surface  wound care began 1 hour after the (BSPAS);

to a severely

. without VR, instructing the area.
burn patient

patient to imagine entering
the 3D canyon.

intervention, with no psychological
intervention during the session. After
returning to his room, the patient

44
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Steele et al.
(2003) [43]

Van et al.
(2007) [44]

Wint et al.
(2002) [45]

Wolitzky et
al. (2005)
[46]

Mohammad
and Ahmad,
(2019) [47]

Ding et al,
(2019) [48]

Env. Stimuli

VR may serve
as a powerful
non-pharmacolo
gic

analgesic for
children fol-
lowing surgery

VR can reduce
the procedural
pain and anxiety
during burn
wound care
session

To examine the
effects of VR
glasses as a
non-pharmacolo
gic aid for can-
cer patients
undergoing
frequent lumbar
punctures.

VR is a behav-
ioral interven-
tion designed to
decrease dis-
tress when re-
ceiving treat-
ment for cancer
and undergoing
a port access
procedure

Immersive Vir-
tual Reality
(VR)

To examine the
effects of Im-
mersive Virtual
Reality (VR) in
patients who
had undergone

Research Design

Quasi-Experiment with a
single Case study. A with-
in-subject design in 2 con-
ditions;

a) VR with usual pharma-
cologic analgesics,

b) No VR with usual
pharmacologic analgesics.

RCT: 3 groups.

a) standard care (no dis-
traction),

b) VR distraction,

¢) Another self-chosen
distraction; television,
music, non-medical con-
versation, and distraction
by a childcare worker.

A Pilot study.
RCT: 2 groups.

a) Standard intervention
during the LP,

b) Standard intervention
with VR glasses and
watching a video (experi-
mental).

RCT: 2 groups.
a) VR condition,

b) No VR treatment as a
control condition.

RCT: 2 groups.
a) VR condition,
b) No VR.

RCT: 2 groups.

a) VR condition and stand-
ard pharmacological anal-
gesic intervention

b) No VR, a control condi-
tion (standard pharmaco-

Sample

One 16-year-old
boy who had Single
Event Multi-Level
Surgery

19 inpatients ages 8
to 65 years (mean,
30 years) with a
mean TBSA of
7.1% (range,
0.5-21.5%)

30 adolescents with
cancer (17 in the
VR and 13 in the
control group)
undergoing fre-
quent Lumbar
Punctures (LPs).

20 children ages 7
to 14 receiving
treatment for cancer
and undergoing a
port access proce-
dure. 12 male, 55%
African-American,
40% White, and 5%
Asian.

80 Female patients
with breast cancer,
average age of
51.99

182 patients (M-72
& F-110, mean

age-45.82. Patients
who had undergone
hemorrhoidectomy

45

Process

completed pain and anxiety ratings
with the research assistant.

Daily two sessions of physiotherapy
from post-operative day 2 to day 6.
Patient spent half of the session (ap-
proximately 10 min) using VR and
half without VR. The patient was
asked to rate his pain twice during
each physiotherapy session: after the
VR and the no-VR conditions.

Each patient received the standard
analgesic regimen. VR was provided
during one wound dressing change in
the first week, with standard care or
alternative distraction on other days.
A nurse recorded VAT pain scores
the day before VR (no distraction),
the day of VR, and the day after VR
(no distraction).

After the LP, the nurse assessed
sedation using the Sedation Assess-
ment Scale. Both groups marked their
pain level on the VAS, and patients
were interviewed about their experi-
ence.

After the session, the researcher
conducted How-1-Feel Questionnaire
for the child. The pulse monitor was
then connected to the child’s finger.
The VAS ratings, parents, children,
and the nurse all rated the child’s pain
and anxiety on a 0-100 scale before
and during the procedure. A compo-
site measure of distress before and
during the procedure.

For the VR group, assessment was
conducted before giving the mor-
phine and after finishing the VR
session (VR started exactly at the
peak time effect for 15 minutes). For
the control group (no VR) assessment
was conducted just before giving the
morphine and at 15 minutes after the
peak time effect.

Pain scores and physiological meas-
urements were collected before,
during, and after the first postopera-
tive dressing change. The standard
dressing change procedure consisted
of removing the dressings, cleaning

Instrument
/Scale

A self-reported
FACES scale
was altered to
facilitate the use
of the scale with
the SEMLS
population. 1 to
5 scale.

Pain - Visual
Analog Ther-
mometer
(VAT);
Anxiety - the
state-version of
the Spielberger
State-Trait
Anxiety Inven-
tory.

VAS; Usability
Sedation As-
sessment Scale.

How-I-Feel
questionnaire;

Pulse rate;
VAS for pain;

Children’s
Hospital of
Eastern Ontario
Pain Scale
(CHEOPS);

A visual analog
scale (VAS) to
measure pain (a
10-cm scale)

The VAS re-
ferredto a
10-cm visual
scale represent-
ing a continuum
with the ends
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Chan et al,
(2019) [49]

Dumoulin et
al, (2019)
[50]

Alshatrat et
al, (2019)
[51]

Rothgangel et
al, (2018)
[52]

Glennon et al,
(2018) [53]

Piskorz and
Czub, (2018)

Env. Stimuli

hemorrhoidec-
tomy during the
dressing change

To assess the
efficacy and
safety of a VR
distraction for
needle pain in
an emergency
department
(ED) and an
outpatient pa-
thology (ie,
outpatient la-
boratory).

To examine the
efficacy of VR
as a mode of
distraction dur-
ing a medical
procedure
compared with
two conditions.

To identify the
effect of im-
mersive VR on
pain perception
during scaling
and root plan-
ning procedures
(SRP) in dental
hygiene clinics.

To compare the
effects of tradi-
tional mirror
therapy (MT), a
patient-centered
tele-treatment
(PACT), and
sensomotor
exercises with-
out a mirror on
phantom limb
pain (PLP).

To determine
the effects of a
VR on pain and
anxiety in pa-
tients undergo-
ing the proce-
dure.

VR technology
is an effective

Research Design

logical analgesic interven-

tion).

RCT: 2 groups. 2 clinical

trials.

It randomized undergoing
venous needle procedures
to virtual reality or the
control was standard of

care (SOC) practice.

RCT: 3 groups. A) VR,

B) watching TV with
minimal control

C) distraction provided by
the Child Life gold stand-

ard control program

RCT: 2 groups

a) without VR condition, or
b) with VR condition.

RCT: Three conditions:

a) traditional MT followed
by a tele-treatment using
augmented reality MT,

b) traditional MT followed
by self-delivered MT, c)
sensomotor exercises of the
intact limb without a mirror
followed by self-delivered

exercises.

Quasi-exper. study:

a) experiment (use of VR

goggles)

b) control group (standard

treatment).

Quasi-experimental study:

Sample

123 patients chil-
dren aged 4-11
years, mean -8.2
(M-74 & F -55).
Populations in
whom needle pro-
cedures are com-
monly performed.

59 children (8-17
years, mean 13.37),
Male -38 and Fe-
male -21. Children
were recruited
through the emer-
gency department

50 patients,
male-22 and fe-
male-28, average
age of 36.84, who
need dental hy-
giene.

75 patients (M-52
& F-23, mean -
61.12). Adult pa-
tients with unilat-
eral lower limb
amputation and
average PLP inten-
sity of at least 3 on
the 0-10 Numeric
Rating Scale
(NRS).

97 patients, mean
age- 51.40; under-
going a bone mar-
row aspiration &

biopsy procedure.

38 patients (M-20

2 groups - a) with VR, b) no & F-18, mean -

46

Process

and sterilizing the wound, wound
assessment, and covering the wound
with a new dressing.

In the ED, 64 children were assigned
to virtual reality and 59 to SOC. In
pathology, 63 children were assigned
to virtual reality and 68 to SOC; 2
children withdrew assent in the SOC
arm, leaving 66. Pain was measured
for baseline pain between virtual
reality and SOC on child-rated Faces
Pain Scale-Revised.

A total of 59 children were randomly
assigned to one of the three condi-
tions. pain intensity and fear of pain
were measured using VAS before and
right after the procedure. Patient
satisfaction was measured after the
intervention.

Within-subject/split-mouth design
was used in this study. The partici-
pants received a full mouth SRP. Pain
was measured by VAS. Participants
were also asked three questions to
assess presence, realism, and nausea.

Subjects randomly received any of
the three conditions for four weeks.
Intensity, frequency, and duration of
PLP and patient-reported outcomes
assessing limitations in daily life at
baseline, 4 weeks, 10 weeks, and 6
months. Among 75, traditional MT (n
= 25), tele-treatment (n = 26) or
sensomotor exercises (n = 24).

Vital signs, pain, and anxiety were
measured before and after the pro-
cedure.

Participants in the treatment group
received the venipuncture procedure

Instrument
/Scale

marked

‘0 (no pain)’
and ‘10 (un-
bearable pain)’

Child-rated
Faces Pain
Scale

A visual analog
scale (VAS)

Visual Analog
Scale (VAS):

0-10 scales with
cut points on the
scale indicating
that (0) none,
(1-3) mild, (4-6)
moderate or
(7-10) severe.

0-10 Numeric
Rating Scale
(NRS)

VAS

Visual analog
scales (VAS) on
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[54]

Gold and
Mahrer,
(2018) [55]

JahaniShoo-
rab et al,
(2015) [56]

Kimetal,
(2014) [57]

Guo et al,
(2015) [58]

Brown et al,
(2014) [59]

Env. Stimuli

tool in the
treatment of
acute pain in
children with
dysfunctional
kidneys.

To evaluate the
feasibility and
efficacy of VR
compared with
SOC for reduc-
ing pain, and
anxiety, and
improving sat-
isfaction asso-
ciated with
blood draw in
children ages
10-21 years.

Virtual reality is
an effective
complementary
non-pharmacolo
gical method to
reduce pain
during episiot-
omy repair.

To determine
the effects of a
VR-based yoga
program on
middle-aged
female low back
pain patients.

To assess the
effect of VR
distraction on
pain among
patients with a
hand injury
undergoing a
dressing
change.

Investigate the
effect of the
Ditto™ inter-
vention on
re-epithelializati
on rates in acute
pediatric burns.

Research Design

VR

RCT: 2 groups.
a) virtual reality (VR),
b) standard of care (SOC)

143 triads were randomized

to receive either VR or
SOC when undergoing
routine blood draws.

RCT: 2 groups. a) usual
treatment with VR and
local infiltration (5 ml
solution of lidocaine 2%)

B) control group only re-
ceived local infiltration

RCT: 2 groups.

a) a physical therapy pro-
gram,

b) a VR-based yoga pro-
gram.

RCT: 2 groups.

a) experiment (49 cases),
and b) control (49 cases)

RCT: 2 groups.
a) Ditto™ Group,

b) Control Group (stand-
ard)

Sample

11.32), children
staying in hospital
with dysfunctional
kidneys

143 triads (patients,
their caregivers,
and the phleboto-
mist). Male-72 and
female-71, average
age of 15.43. Pa-
tients with proce-
dural pain

30 primiparous
parturient women
having labor, av-
erage age of 24.11

30 middle-aged
female patients
with chronic low
back pain. (M-0 &
F-30, mean
age-44.33),

98 patients,
Male-85 and Fe-
male -13.

Hand injury (in-
cluding cuts nail
bed damage or skin
avulsion)

N=75 (M-60 &
F-39) children
(4-12 years, mean
-8.33) with an acute
burn.

47

Instrument

Process
/Scale

with VR distraction. Participants a scale of 0 to

rated their pain and stress intensity.  100.
A short ques-
tionnaire.
Patients and caregivers completed VAS, Colored

pre- and post-procedural measures of
pain, anxiety, and satisfaction, while
phlebotomists reported on the pa-

Analogue Scale
(CAS) ranging

. . . from 0 to 10
tient's experience during the proce- . . .

indicating to
dure. :

report on pain
Patients and caregivers used the intensity
VAS, CAS, and Faces Pain Scale to  pre-procedure
measure affective pain before and and

after the procedure, and assessed their post-procedure.
anxiety with the VAS for anxiety and .
the Facial Affective Scale. FPS-Revised
Pain was measured using the NPR
Scale before, during, and after the . .

. . Numeric Pain
episiotomy repair. In total there are .

. - Rating Scale

four stages of repair. Parturient sat- (0-100)
isfaction was recorded before and
after episiotomy repair.
Patients were distributed into two
programs for four weeks. A VAS - A 10-cm
30-minute VR-based Wii Fit yoga scale marked
program or trunk stabilizing exercise with 1-cm in-

was performed thrice weekly. Pain  crements: 0 to
was measured using VAS before & 10
after intervention.

Pain levels were compared between
the two groups before and after the
dressing change using a visual analog
scale (vas).

VAS

Burn re-epithelialization, pain inten-

sity, anxiety and stress measures were FPS-R,
obtained at every dressing change FLACC,
until complete wound VAS-A

re-epithelialization.
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