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(innocuous and
noxious heat; with
and without
distraction).
Regression analysis
was performed to
reveal the
functional
connectivity
between a region of
interest (Cingulo-
frontal cortex) and
remote brain
regions. Covariation
analysis of the
BOLD pattern from
the cingulo-frontal
cortex revealed
functional
interaction

with the PAG and

the posterior
thalamus.

criteria,
right
handed
with no hx
of
neurologic
disease or
psychiatric
disease

during pain
stimulation
reduced
subjective
perception

of pain; 0-100
VAS scale a
16.3% reduction
in
unpleasantness;
paired t-test:
P<0.004

and for intensity
from 8.9%
reduction;
P<0.04.

pain

encoding brain areas,
while the activation of
the cingulofrontal
cortex, the PAG and
posterior thalamus
increased.

These brain

structures form a network
of pain modulation
including the activation
of the descending
inhibitory control
system.




Table 4

Meditation Practices, Music, and Art Interventions in Pain Intensity
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Source Design, Number of | Level/Quality Target Distraction | Implications/Relevance
Setting, Type | Subjectsand | of Evidence | Population | Intervention
of Pain Inclusion and
Stimulation Criteria Limitations
Perlman, et | Repeated 19 Ib Long-term Mindfulness | Pain intensity or
al., 2010 measures, 9 long-term Study meditation meditation unpleasantness was
between- meditation subjects practitioners significantly lower with a
subjects and practitioners | knew in and LTM, F(1, 17) = 10.623,
within-subjects | and 10 advance that p = .005 compared to
during noxious | controls with | they would control (no experience
thermal pain no previous be asked to with meditation) and lower
stimuli; experience rate the pain in OM versus FA for the
focutilized with any type | intensity after experts, F(1, 8) = 46.62, p
attention (FA) | of each trial, =.0001. There was no
Versus open meditation; which may main effect of LTM
monitoring no history of | have created compared to control for
(OM) pain-related | an intention both pain and
comparing the | disorders and | to maintain unpleasantness ratings
long-term no use of attention on during FA. The intensity
meditation analgesics or | the painful ratings for both groups
(LTM) psychiatric sensation. were identical and the
practitioners medications unpleasantness ratings
compared to were not significantly
the control different.
subjects (no
experience in
meditation
group)
Mitchell, et | Repeated 80 Ib Healthy Own Preferred choice of music
al., measures, 44 females; Limitations: | university preferred significantly improved
2008 within-subjects | 36 males; Healthy, students and | music of pain tolerance and
design; mean age 21 | young adults; | acquaintanc | their choice | perceived control, and
Setting was a years; no subjects were | es, ages 18- | brought with | reduced anxiety. The
sound previous paid 38 years themand 1 | visual art was not found to
attenuated medical of 15 well- | differ from the control
university conditions, known condition in efficacy.
laboratory; cold | including paintings, or | Pain tolerance: main effect
pressor pain heart, bring their F(2,77)=11.42, p <.001,
stimulation circulatory, own men tolerated more pain
and blood preferred than women F(1, 78) =
pressure piece of 4.14, p <.05.
problems; no artwork; Pain intensity (VAS): F(2,
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recent serious
injury; no
history of
chronic pain,
diabetes, or
epilepsy

control
condition
was silence
with no
visual art

76) = 4.43, p <.05. No
significant effect of sex
was found.

Anxiety main effect: F(2,
67) =9.12, p <.001.
Perceived control: main
effect F(2, 72) = 19.30,
p<.001.

Table 5

Video Game Distraction in Recovery from Stress: An Online Survey Questionnaire

Source Design and Number of Level/Quality Target Distraction | Implications/Relevance
Setting Subjects and Of Evidence Population Intervention
Inclusion
Criteria
Reinecke, | Means, 1,614 online Ilb Online video | Self- VG use in mood
2009 standard participants Self-report gamers, ages | selected management demonstrates
deviations, & completeda | measures for 12-56 years interactive | the usefulness of self-
zero-order 20 minute both recovery video regulating approaches and
correlations. online experience games use of this technology in

Online survey

questionnaire

associated with
game play made
it easy for
subjects to infer
the intention of
the study. The
sample
comprised a
high number of
frequent players
versus casual
gamers with
lower gaming
affinity were
underrepresented

the management of well-
being and physical health.
Future studies are needed
to provide new insights in
the application of these
innovative approaches in
today’s healthcare.
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Pain Management Survey of Community Urban and Suburban Seniors Utilizing
Pharmacological Strategies versus Non-pharmacological Strategies

Source Design Number of Setting Target Inclusion | Implications/Relevance
Participants Population | Criteria

Stewart, | Random sample; 765 (N=599 | Urban and | Seniors, English Results are generalizable to

etal., door to door persistent | suburban | ages >64 yrs | speaking; | English speaking older adults with

2012 recruitment; 3 hour | pain) community able to pain. Avergge age = 717.8 yrs, 66%
home interview and dwellers walk 20 ft female; 77% n_on-H|_sp§n|c white;

. 17% black. Brief pain inventory

8 hour clinic Ormore | (BpI) = 350 very mild pain, 33%
examination; unaided; | mild pain, 32% moderate to severe
Cross sectional no pain. Over one third (37.5%) of
design with terminal participants reported using both PS
associations illness; no | and NPS modalities
between pain severe (recommendations of the
management L American Geriatrics Society
strategies viston or [AGS]); 31% reported use of NPS
pharmacologic hearing | 3j0ne (suboptimal use of
(PS) and deficits; | analgesics per AGS) and 11.5%
nonpharmacologic MMSE utilized PS alone. NPS were
(NPS) modalities score >18 | reported more frequently than PS

were tested using

chi-square statistics.

(68.4% vs. 49%). The findings
suggest that older adults are
willing to use a variety of NPS
strategies to manage pain.




Table 7

Role of Video Games in Improving Health-Related Outcomes
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Source Quality/Level | Number of Articles | Research Question Health Outcomes Implications/Rele
of Evidence vance
Primack, et I, 38 Do results from RCTs | Clinician Skills: 46% Video games (VG)
al., 2012 Systematic | (9 video games, 6 indicate that video Disease Self - may have potential
Review psychological games can be effective | Management:37% for improving
therapy, 7 health interventions in Health Education: 42% | health in a wide
education, 4 disease | promoting health Pain Distraction: 42% | variety of areas,
self-management, 5 | and/or improving Physical Therapy: 59% | for a variety of
pain distraction, 4 health outcomes Psychological: 69% sociodemographic
increase physical associated with groups.
activity, and 3 to established ICD-9
improve clinical codes?
skills)
Ferguson, VI, 14 Do VGs have VGs applied to therapy | VGs are
2010 Opinion Cognition application in with youth; VGs immensely
Introduction | enhancement on healthcare? Scientists | promote civic popular in
to special visuospatial are increasingly engagement with education, in
issue on cognition, educating | examining the massively multiplayer | health, for
video games | youth through potential to use VGs in | online (MMO) games students with
“serious” games, education, health, that may promote disabilities, and to
application of VGs | students with socialization and verbal | foster visuospatial
and health-related disabilities skills. cognition. World
problems, and use of of Warcraft, a
VGs in improving MMO has more
the outcomes of than 12 million
developmental players (more than
disorders in youth. the population of
Greece).
Kato, 2010 I, 12 What applications of Tailor-made games Tailor-made VGs
Systematic VGs in healthcare help patients be more for health
Review have shown to be compliant to treatment | improvement for

useful? VGs have
shown improvement
with 1) nausea in
pediatric cancer; 2)
anxiety; 3) physical
therapy and physical
fitness; 4) burn pain;
5) bladder and bowel
dysfunction, IBS; 6)

regimes and train
doctors how to manage
patients in different
clinical situations.

different disease
groups and
surgical clinical
skill improvement
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adolescents and young
adults with cancer;
improve hand-eye
coordination, visual
special performance,
and fine motor control
for surgical skills; 7)
cancer care education
called The Oncology
Game for medical
students to appreciate
the multidisciplinary
aspects of oncology,
and promote
teamwork; 8)
simulation videos for
teaching skills for
mass casualty
disasters; 9) diabetes;
10) asthma; 11) breast
health; 12) pediatric
cancer

Przybylski,
et al., 2010

I,
Systematic
Review
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Advances a theory-
based motivational
model for ways VGs
shape psychological
processes and
influences well-being

New theoretical models
and statistical tools to
explore these domains
are needed and could
meaningfully inform
more effective health
and education
interventions.

Self-determination
theory (SDT) and
VGs can enhance
wellness, at least
short term to
satisfy needs for
competence,
autonomy, &
relatedness.
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Chapter Three
Methods

In recent years, there has been an increasing international interest in effective non-
pharmacological strategies (NPS) of pain management. New technologies developed for
applications in healthcare enhance the distraction approaches available to patients, and provide
for improved clinical outcomes. This chapter describes the methodological approach to this

study.

Specific Aims

The overall purpose of this study was to examine the effects of video game use (VGU) on
pain perception, pain interference perception, and perceived self-efficacy in pain management in
a group of adult inpatients in a progressive care unit (PCU) and an orthopedic acute care unit.

The specific aims of this study were to:

1. Describe the demographic variables (age, gender, race/ethnicity, educational level,
admitting diagnosis, day of hospitalization, and length of stay [LOS]); pain location,
analgesia variables (timing/type/dosage); and VG variables (type of VG and length of
time engaged in VGU), and total time researcher engaged with subjects of the sample.
2. Describe self-efficacy and PROMIS P1 perception following VGDT.

3. Compare changes in pain perception prior to and following VGDT.

4. Identify factors that predict changes in pain perception following VGDT.

In order to meet the above specific aims, a pre- and post-intervention repeated measures
design was utilized. The study was conducted on an adult inpatient progressive care unit (PCU)

and an orthopedic acute care unit at a large metropolitan hospital in southern California that is
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equipped with patient access to video games via the GWN. The following sections describe the

study sample, measures, data analysis, and human subjects’ considerations.

Sample

A group of 30 adult patients in an inpatient progressive care unit and orthopedic acute
care unit were recruited by the researcher who provided the participants with a brochure
describing the study. If the potential participants expressed an interest, a telephone number was
provided for contacting the researcher. An initial appointment was made by the researcher to

answer any questions regarding the study and obtain written, informed consent.

Criteria for Inclusion and Exclusion

The following criteria were utilized for inclusion in the study:

1) Age 18 or older; 2) Currently hospitalized in the PCU of a Southern California metropolitan
hospital; 3) Post-op day two or more; 4) Able to speak and read English; 5) Interested in and able
to manipulate the controls of a video game. Exclusion criteria include not meeting one or more

of the above criteria.

Power Analysis

A goal of 30 participants is based upon a power analysis as described by Cohen (1988)
with power =.8, with a moderate (0.25) effect and a significance level of 0.05. Feasibility study
sample sizes between 24 and 50 have been recommended by Sim and Lewis (2012) and Julious
(2005). Given the high patient census and that other studies of video game participation reflect
high participation rates, it was anticipated that the total of 30 participants would be easily

obtained in this setting.
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Measurement

The concepts of interest in this study and their respective measures are described in this
chapter. Demographic variables (age, gender, race/ethnicity, educational level, admitting
diagnosis, LOS); analgesia variables (timing/type/dosage of analgesia administration); VG
variables (type of and length of time engaged in VGU), and total time researcher spent with each
subject participant, was measured by the Demographic, Analgesia, and Video Game Variables
Form (Appendix A.) This 12-item data collection form was developed by the researcher and
contains spaces to record each variable from the appropriate source (participant, electronic

medical record, and video game usage), as well as observational notes.

Knowledge of pain types and domains of pain allows for the appropriate selection of pain
assessment tools. The patient may have more than one type of pain to assess (acute and chronic)
at any one time. This study focused on acute pain and explored most of the domains of the pain

experience, but not all. The domains of pain are listed as follows:

e pain location: asking the patient to point to their pain;

e pain intensity: measured numerically on a scale from zero to ten and supported
by adjectival descriptors from no pain to worst pain imaginable;

e pain affect: what feeling is associated with the pain experience and the impact on
the patient’s emotions;

e pain quality: what words can best describe the nature of the pain (aching,
throbbing, sharp, stabbing);

e exacerbating or relieving factors: are there positions/actions/remedies that reduce

the pain sensation;
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e Interference of the patient’s pain experience on different domains of quality of life
and how the patient’s pain experience interferes with the different domains of

their quality of life (Wright, 2015).

Pain perception and pain intensity was measured by the Visual Analog Scale Measuring
Patients’ Self-report of Pain Levels (Appendix B). This pain assessment tool was developed by
the researcher and is based upon the work of Breivik and co-authors (2008), and is a combination
of the Visual Analog Scale (VAS), Verbal Analog Scale, and the Numeric Pain Intensity Scale
(also called the Number Rating Scale, NRS). According to Wright, 2015, the VAS carries a
greater psychological burden of comprehension than the NRS. Visual Analog Scales indicate
higher failure rates in the clinical setting and patients prefer the NRS and Verbal Analog Scale to
the VAS alone. The scale has an 11 point line with zero on the far left representing no pain, and
10 on the far right representing worst pain imaginable. Ratings on the NRS range from 1 to 3
representing mild pain, ratings of 4 to 6 representing moderate pain, and ratings from 7 to 10
representing severe pain (Jensen, 2010) and asks the participant to place a mark on the
appropriate location of the line. It was administered prior to and following the implementation of

the video game intervention by the researcher.

Perception of self-efficacy in pain management was measured by the Visual Analog
Scale Measuring Perception of Self-Efficacy in Pain Management (Appendix C). This visual
analog scale (VAS) was also developed by the researcher and is based upon the work of Breivik
and co-authors (2008), and is a combination of the VAS, Verbal Analog Scale, and the NRS. The
scale has an 11 point continuum line with a zero on the far left representing not at all effective,

and ten on the far right representing most effective, and asks the participant to place a mark on
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the appropriate location of the line. It was administered following the implementation of the

video game intervention by the researcher.

Perception of Pain Interference was measured by the PROMIS Pain Interference
Assessment Questionnaire (Appendix D). (National Institutes of Health. Accessed at

http://www.nihpromis.org/measures/instrumentoverview on 1/7/15). The Patient-Reported

Outcomes Measurement Information System (PROMIS®) instruments use modern measurement
theory to assess patient-reported health status for physical, mental, and social well-being to
reliably and validly measure patient-reported outcomes (PROSs) for clinical research and
practice. PROMIS instruments measure concepts such as pain, fatigue, physical function,
depression, anxiety and social function. PROMIS has constructed item banks (a collection of
questions measuring the same thing that can be administered in short forms or adaptively through
computerized adaptive testing). For the purposes of this study, the Pain Interference Assessment
Questionnaire (Appendix D) consisting of 8 questions was utilized. Each question requires the
participant to choose a response (not at all; a little bit; somewhat; quite a bit; very much) along a
continuum in response to a stem question (Example: “How much did pain interfere with your
ability to concentrate?”’) in reference to the last 24 hours. The PROMIS Pain Interference
Assessment Questionnaire has demonstrated utility and validity in multiple populations,
including the assessment of multiple dose analgesia in post-operative patients (Mendoza et al.,
2004). The questionnaire (paper and pencil) was administered following the implementation of

the video game intervention by the researcher.


http://www.nihpromis.org/measures/instrumentoverview%20on%201/7/15
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Data Collection

Following informed consent, study participants were individually instructed by the
research investigator on how to access and play the pre-selected video games via the GWN.
Although video games are available via the GWN for all inpatients in this setting, study
participants were given extra instructions as needed by the research investigator on how to access
and play video games. Furthermore, the research investigator explained to all subjects that they
will receive standard care and their pain medication will be given as ordered and needed, and
that video games are not meant to replace their pain medications. Prior to initiating the
intervention, the researcher obtained the pre-intervention data by administering the Visual

Analog Scale Measuring Patients’ Self-report of Pain Levels (Appendix B).

Patients self-selected their choice of attention demanding arcade-style (classic) or card
style video games. Video games are rated for all ages and involve simple motor tasks. Study
subjects were offered the opportunity to play video games once daily during their hospitalization

for this feasibility study.

Demographic variables (age, gender, race/ethnicity, educational level, admitting
diagnosis, LOS, and analgesia variables (timing/type/dosage of analgesia administration) were
obtained from the electronic medical record. Video game variables (type of and length of time
engaged in VGU) were recorded by the research investigator. Post the intervention the researcher
administered the post-intervention measures utilizing the Visual Analog Scale Measuring
Patients’ Self-report of Pain Levels (Appendix B), the Visual Analog Numeric Rating Scale
Measuring Perception of Self-Efficacy in Pain Management (Appendix C), and the PROMIS

Pain Interference Assessment Questionnaire (Appendix D).
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If a study subject starts and then stops playing the video games for a particular session or
day, but did not withdraw from the study, the reason for not playing video games was
documented (for example, too much pain). If the patient withdrew from participating in the
study, the reason was documented. Outcome data was analyzed to explore the feasibility of video

games in pain management and implications for future research study designs.

Data Analysis

Data was entered into SPSS files and analyzed using the latest available version of SPSS.
In order to achieve specific aim #1 (Describe the demographic variables (age, gender,
race/ethnicity, educational level, admitting diagnosis, day of hospitalization, and length of stay
[LOS]); pain location, analgesia variables (timing/type/dosage); and VG variables (type of VG
and length of time engaged in VGU), and total time researcher engaged with subjects of the
sample, descriptive statistics were utilized. In order to achieve specific aim #2 (describe self-
efficacy and pain interference perception following VGDT), descriptive statistics were utilized in
a similar manner. Cronbach alpha was employed to measure for internal consistency of the
PROMIS PI Likert scales, and Levene’s Test for homogeneity of variances. In order to achieve
specific aim #3 (Compare changes in pain perception prior to and following VGDT) appropriate
inferential statistics were utilized, including paired t tests. To achieve specific aim #4 (identify
factors that predict changes in pain perception following VGDT), Pearson’s correlation
coefficients and Spearman’s rho were utilized to examine possible predictor variables following

VGDT.
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Human Subjects Considerations

Permission for the performance of this study was obtained from the research site’s
Institutional Review Board. Approval from the University of San Diego IRB was also obtained
prior to beginning the study (See Appendix F). All participants were given the opportunity to ask
questions about the study and were given informed, written consent. The researcher retained
signed consent forms separate from study data in a locked file. No personal identifiers were

present on study data and all findings were reported in the aggregate.



Table 8

Demographic, Video, and Total Time Engaged with Study Subjects Variables

Mean SD
Age 41.47 17.52
Day of Hospitalization 4.20 4.03
Length of Stay 6.13 5.50
Total Time Engaged in Video Game Use 50.73 11.18
Total Time Researcher Engaged with
Patient participants 63.03 13.09
Table 9
Demographic, Pain Location and Video Game Type Variables
Subject Characteristics N %
Gender
Male 22 73.3
Female 8 26.6
Race/Ethnicity
African American 4 13.3
Asian 1 3.3
Caucasian 18 60.0
Hispanic 4 13.3
Pacific Islander 5 6.7
Jordanian 1 3.3



Table 9

Demographic, Pain Location and Video Game Type Variables, Continued

Subject Characteristics N %

Education Level

<High School 1 3.3
High School 11 36.7
Some College, no degree 9 30.0
College Graduate 5 16.7
Master’s Degree 1 3.3
Doctorate 3 10.0
Admitting Diagnoses
Orthopedic Trauma 6 20.0
Multiple Trauma 3 10.0
Chest Trauma 2 6.7
Abdominal Trauma 3 10.0
Facial/Jaw Trauma 3 10.0
Neck/Spine Trauma 5 16.7
Medical 5 16.7
Total Joint, Hip 2 6.7
Total Joint, Knee 1 3.3
Pain Location
Head/face 7 23.3
Chest trauma 7 23.3
Abdomen 5 16.6
Back/spine 4 13.3
Neck 5 16.6
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Table 9

Demographic, Pain Location and Video Game Type Variables, Continued

Subject Characteristics N %

Elbow 1 3.3
Hip/pelvis 4 13.3
Knee 2 6.7
Lower leg 1 3.3
Cardiac 1 3.3
Upper arm 2 6.7
Lower arm 1 3.3
Upper leg 1 3.3

Video Game Type
Classic Video Games 15 50.0
Card Video Games 15 50.0

Table 10 presents the analgesia variables of type, name, dosage, and more than one
analgesic (multimodal) administered. Multimodal analgesia combines two or more analgesic
agents or techniques that act by different mechanisms to provide analgesia. The researcher
reviewed the medication administration record (MAR) to identify multimodal analgesia
medications 48 hours prior to the intervention for all study subjects. The last analgesia
administered (name and timing) prior to the intervention was also noted. The most common oral
analgesic administered was oxycodone 5-15 mg and acetaminophen 325 mg (33.3%). Of the 30
subjects, 16 received multimodal analgesia (53.3%), as outlined in Table 10. Analgesia timing
for 29 participants, with one participant given no analgesia varied from 3 minutes to 882 minutes

before the intervention of VGDT, as illustrated in Appendix F.



Table 10

Name, Dose, and Type of Analgesia (N = 30)

S7

Analgesia Variables N

%

Type/Name/Dose of Analgesia

Morphine 1-2 mg IV 3
Dilaudid 2 mg IV 1
Fentanyl 75 mcg IV 1

Oxycodone with Acetaminophen
5-15mg PO 10

Oxycodone 10 mg, 15 mg,

20 mg (No Acetaminophen) PO 3

Hydrocodone with

Acetaminophen 5-10 mg PO 6
Ketorolac 30 mg IV 2
Tramadol 50 mg PO 1
Acetaminophen 650 mg PO 1
Acetaminophen 1000 mg IV 1

No analgesia administered 1

10.0

3.3

3.3

33.3

10.0

20.0

6.7

3.3

3.3

3.3

3.3



Table 10

Name, Dose, and Type of Analgesia (N = 30), Continued
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Multimodal analgesia
IV Opioids 2
Oxycodone 5 mg
Oxycodone 10 mg
Bupivacaine Liposomal
IntraLesional 266 mg

Ketorolac 15 mg IV

Ketorolac 30 mg IV

Q Pump Bupivacaine
SQ 0.375mg

PCA (Dilaudid)
Acetaminophen 650 mg PO
Acetaminophen 1000 mg IV

Oxymorphone 5 mg PO

6.7

3.3

6.7

10.0

3.3

6.7

3.3

3.3

3.3

3.3

3.3

Aim 2: Describe self-efficacy and PROMIS PI perception following VGDT.

Table 11 presents the sample’s self-efficacy perception, and PROMIS PI perception

collected following the VGDT intervention. The subjects’ self-efficacy perception in pain

management mean scores following VGDT equaled 6.97 £ 2.30. The mean PROMIS PI scores

are also presented in table 11. For PROMIS PI question “How difficult was it for you to take in
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new information because of pain,” the sample scored M = 3.14 + 1.39. “How much did pain
interfere with your ability to concentrate,” the sample scored M =3.53 + 1.31. “How much did
pain interfere with your enjoyment of recreational activities,” the sample scored M = 3.83 + 1.23.
For PROMIS PI question “How much did pain make it difficult to fall asleep,” the sample scored
M =3.30 £ 1.26, and “How often was your pain so severe you could think of nothing else,” the
sample scored M = 3.23 + SD = 1.04. For PROMIS PI question “How often did pain make you
feel discouraged,” the sample scored M = 3.03 £+ 1.13, and “How often did pain make you feel

anxious,” the sample scored M =2.90 + 1.21.

Table 11

Self-efficacy Perception and Pain Interference Perception Following Video Game Distraction

Therapy (N = 30)

M SD
Self-efficacy Perception 6.97 2.30
PROMIS PI Questions
“How difficult was it for
you to take in new information
because of pain” 3.14 1.39
“How much did pain interfere
with your ability to concentrate” 3.53 1.31
“How much did pain interfere with
your enjoyment of recreational activities” 3.83 1.23
“How often did pain make you feel depressed” 2.83 1.23
“How often did pain make it difficult
to fall asleep” 3.30 1.26
“How often was your pain so severe
you could think of nothing else” 3.23 1.04

“How often did pain make you
feel discouraged” 3.03 1.13
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“How often did pain make you
feel anxious™ 2.90 1.21

Cronbach’s alpha was calculated to measure internal reliability or consistency of the eight
PROMIS PI Likert scale questions. The alpha coefficient indicates that the eight items exhibited
a high degree of internal consistency (.87). This degree of internal consistency supports
combining these items into a composite score for PROMIS Pl in a future study if this level of

internal consistency can be maintained in a larger sample.

Aim 3: Compare changes in pain perception prior to and following VGDT.

Pain Level Perception

Subjects self-reported their pre and post VGDT pain levels utilizing the combined
VAS/NRS instrument. Descriptive statistics calculated the means and standard deviation for each
of these measures. Subjects’ pain perception prior to the intervention of VGDT mean scores
were 4.93 £ 2.49, and post pain perception mean scores were 3.17 £ 2.23. Total pain level means
decreased following VGDT. Paired t tests were calculated to determine if the pre VGDT pain
scores were different than the post VGDT scores. The t-value for this calculation was t=5.70,
p<.00. The observed decrease in pain between pre and post of 1.77 was significant (See Table

12).
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Table 12

Pre and Post Video Game Distraction Therapy Pain Levels (N = 30)

Pain Perception Mean SD Paired t value
Pre VGDT 4.93 +2.49 5.70*
Post VGDT 3.17 +2.23
Pain Change score 1.77 +1.69

*p < .00

Aim 4: Identify factors that predict changes in pain following VGDT.

Correlations of the continuous interval/ratio level variables were calculated to determine
possible predictor variables of pre to post pain levels. Spearman’s correlations of the ordinal
level variables and the point bi-serial correlations of the nominal level variables did not reveal

any significant relationships with pre to post pain levels.

For this sample, it was necessary to create an artificial dichotomy and group non-
Caucasians (N=15, 50%) in one group, and Caucasians (N=18, 60%) in a second group for
correlational data analysis. Point bi-serial correlations to measure the association between
race/ethnicity (dichotomized) and the continuous variables were calculated. No significant

predictor variables were identified for changes in pain (See Table 13).



Table 13

Factors that Predict Changes in Pain Level Perception following VGDT (N = 30)

Correlations between Pain Change Scores and Possible Predictor Variables

Pain Change r p
Age* 34 .06
Gender” .08 .65
Day of Hospitalization* -21 .26
Length of Stay -.22 .23
Time of Last Analgesic

Administered* -.20 27
Total Time VGU* .01 .95
Total Time Engaged with

Patient .05 .76
Race Dichotomized” -.15 41

PROMIS PI Questions

“How difficult was it for you

to take in new information

because of pain”# -.14 48
Table 13

“How much did pain interfere

with your ability to concentrate”# .20 .30

“How much did pain interfere

with your enjoyment of

recreational activities”# 21 .26
Table 13

Factors that Predict Changes in Pain Level Perception following VGDT (N = 30), Continued

“How often did pain make

you feel depressed”# A5 45
“How often did pain make it
difficult to fall asleep”# -.02 94

“How often was your pain so
severe you could think of
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nothing else”# A1 .55

“How often did pain make you

feel discouraged”# 14 45

“How often did pain make you

feel anxious™# 19 31
p <.05

Note: *indicates Pearson’s r, # indicates Spearman’s r, ” indicates point bi-serial r

Conclusion

The analysis of aim one provided means and standard deviations for the continuous
demographic variables of age, day of hospitalization, LOS, total time engaged in VGU, and total
time the researcher was engaged with study subjects. Analysis of the discrete demographic
variables provided the means and standard deviations for gender, race/ethnicity, education level,
admitting diagnoses, pain location, and video game type. The analysis of analgesia variables
indicated the frequencies of the name, type, and dose prior to the intervention of VGDT. The
analysis of aim two provided the sample mean scores with standard deviations for self-efficacy
perception and PROMIS PI perception following VGDT. The analysis of aim three indicated
pain perception before and after VGDT means and standard deviations were significant. Paired t
tests demonstrated pre VGDT pain scores were different than the post VGDT pain scores.
Finally, the analysis of aim four was to determine correlations with pre and post pain levels,
demographic variables, PROMIS PI variables, and race/ethnicity, dichotomized. No significant

predictor variables were identified for changes in pain.
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Chapter Five

Discussion of Findings

This chapter includes three broad sections. First, the empirical evidence provided by this
feasibility study will be used to address the aims and evaluate the plausibility of a future study.
Following this discussion, the study findings will be discussed to confirm the conceptual model
is useful as a framework for this feasibility study and future studies with consideration of the
prevailing literature and the study rationale provided by Self-efficacy Theory (Bandura, 1995).
Finally, the implications for the findings for research and theoretical considerations will be
discussed.

Data was prospectively collected from late March to early June, 2015 at an adult acute
care hospital in the southwestern United States. The researcher completed the Demographic
Variable Form by reviewing the electronic medical record and interviewing the study subjects.
Pre and post VGDT pain levels, post VGDT PROMIS PI survey questions, and post VGDT self-

efficacy perception in pain management rating scales were completed by study subjects.

Aims of the Study

Aim1: Describe the demographic variables (age, gender, race/ethnicity, educational level,
admitting diagnosis, day of hospitalization, and length of stay [LOS]); pain location, analgesia
variables (timing/type/dosage); and VG variables (type of VG and length of time engaged in
VGU), and total time researcher engaged with subjects of the sample.

Quantitative analysis included thirty patients, and their ages varied from 19 to 78 years of

age. This wide age range is supported by market analysts that report the average age of VG
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players is increasing in the U.S. As of 2014, the average VG player is now 31 years of age. Over
150 million people are playing VGs on their mobile devices and this number will continue to rise

(NPD Group, 2014).

For this study, subjects represented six different race/ethnic groups. According to the Pew
Research Center (2015), about half of U.S. adults report playing video games on a computer,
television, game console or mobile device. Greater patient interest in VGDT was found to be
more towards the end of hospitalization. Future study design could further explore day of
hospitalization, pain levels on specific days, and type of analgesia on specific days, to identify
associations and possible predictor variables which may influence interest, as well as

effectiveness in VGDT.

Pain locations were obtained and widely varied for the sample. Analgesia timing, type,
and dose were also collected from the sample, and just over half of the sample received
multimodal analgesia. Just over half of the 30 study subjects received multimodal analgesia.
Further exploration of analgesia variables are needed to understand their influence on pain

perception, pain interference, and self-efficacy in pain management.

Study subjects played two types of games, classic VGs and card VGs. As well as VG
type, timing of VGU was collected. Comments from subjects were noted by the researcher and
indicated that many would have preferred more complex, sophisticated games. This will be

discussed under future study design later in this chapter.

Total time the researcher was engaged with study subjects (N = 30) varied from 35
minutes to 90 minutes, with a mean of 63.03 +13.10. This included recruitment, informed and

written consent, collection of data before and after the VG intervention, and demonstrating to
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subjects how to access the VGs on the hospitals entertainment system, as well as how to play the
games for those older patients that had never played VGs. This data will provide the necessary

information for allotment of time for future studies.

Aim 2: Describe self-efficacy and pain interference perception following VGDT.

Study subjects’ self-efficacy perception following VGDT was overall favorable, scoring
6.97 £ 2.30 on the VAS/NRS, with the 7-10 range as “most effective.” Soderlund and Sterling,
2016, in their study exploring verbal persuasion on self-efficacy and pain with subjects suffering
from chronic neck pain, reported a significant increase in self-efficacy over time from time
before manipulation to time after testing (p = .04). Time after manipulation, to time before
testing of sensory tests (p=.02) was also significant. A study by Stewart, et al., 2012, indicated
that use of meditation, relaxation, and massage were associated with higher self-efficacy for pain

management (OR =1.19, 95% CI = 1.09, 3.11).

Stewart and colleagues, 2012, conducted multivariate-adjusted analysis to determine
health factors associated with combined use of pharmacologic strategies (PS) and NPS in pain
management in older adults. Study subjects who reported moderate to severe pain were five
times more likely to use multimodal approaches compared to those reporting mild pain. A
random, cross-sectional sample size (N = 765) was recruited and data was collected utilizing six
different instruments. Multinominal logistic regression modeling was used to determine
independent associations between characteristics and pain management groups. This same
technique was used to determine independent associations between characteristics and individual
NPS pain management approaches. Pearson’s chi-square test of between-group differences for

categorical variables and pairwise t-test for continuous variables (age and anxiety score) were
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employed. The random, cross-sectional large sample design identified significant between-group
differences in pain management strategies according to the demographic and health
characteristics analyzed. In comparing this feasibility convenience sample study, which included

only thirty subjects, statistical significance and data analysis was limited and not inferential.

Study subjects completed the eight question PROMIS PI questionnaire. Sample mean
scores ranged from 2.83to 3.83. Pain interference question “How much did pain interfere with
your enjoyment of recreational activities” scored highest (3.83), and question “How often did
pain make you feel depressed” scored lowest (2.83). According to Amtmann, et al., 2010, pain
interference is increasingly recognized as important for both understanding patients’ experiences
and as a key outcome in pain clinical trials. The eight items selected from the bank by the
researcher allows for a more precise measurement of the phenomena of interest. A priori
expectations for what constitutes a psychometrically sound item bank for measuring PI include
providing reliable scores (Cronbach’s alpha >.85) with minimal respondent burden, and minimal
items. The alpha coefficient for this study indicates a high degree of internal consistency (.87)
which lends support for combining these items into a composite PROMIS PI score in a future

study if the level of consistency can be maintained (Polit, 2010).

Aim 3: Compare changes in pain perception prior to and following VGDT.

Pain perception prior to the intervention of VGDT mean scores were 4.93 + 2.49, as
compared to post VGU pain perception mean scores which were 3.17 + 2.23. Paired differences

of pre and post VGDT indicated a 36% decrease in pain (M = 1.77 + 1.69) and was significant
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(p = .00). However, these results may be influenced by other factors. Polit, 2004, posits that if
study subjects are the types of people who have a strong need to ‘look good’ they are more likely

to distort their responses.

Distraction and relaxation are thought to decrease pain by their influence on central
nervous system center processes and resultant inhibitory impulses to close the gate and prevent
amplification of pain impulses (McCaffery & Wolff, 1992). In a study by Wiederhold, et al.,
2014, a virtual reality intervention as a distraction technique in chronic pain patients indicated
that pain tolerance scores were significantly higher during interactive distraction than passive
distraction. The child engaged with the distracter for a significantly greater proportion of time
during the interactive distraction relative to the passive distraction. Sil and Dahlquist, 2013,
performed a single-subject design study to evaluate the feasibility of a passive and interactive
VG distraction on behavioral distress for a preschool-aged child receiving repeated burn dressing
changes. Results of their study revealed significantly lower behavioral distress and greater
cooperation during interactive VG distraction, and appears to be a feasible and effective pain
management strategy. These studies support the effectiveness of interactive VGDT in pain
management.

Aim 4: Identify factors that predict changes in pain following VGDT.

Correlational analyses were conducted for the continuous (interval/ratio level) variables,
and the ordinal level variables. Point bi-serial correlations to measure the association between
race/ethnicity (dichotomized) and the continuous variables were also calculated. No significant
predictor variables were identified for changes in pain calculated for the nominal variables.

Correlations of the continuous interval/ratio level variables were calculated to determine possible
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predictor variables of pre to post pain levels. Again, there were no significant relationships with

the pre to post pain levels. However, age approached significance (r =.343, p = .064).

In a pilot study by Wiederhold, et al., 2014, with six chronic pain patients, ranging in age
from 22 to 68 years, utilized a head-mounted display with physiological sensors. All six
participants reported a decrease in pain while in the virtual environment (VE), pain reduction
from the VR compared to the pain focus condition was large (75.8%) and significant. A
nonparametric Wilcoxon signed rank test indicated that the mean pain rating during the VR
condition was significantly lower than the session with no distraction (n = 6; p = 0.028). Each
participant exhibited higher mean skin temperature when engaged in VR than when in the pain
focus condition. A paired t test also indicated that the overall mean temperature was significantly
higher when participants were using VR (df = 5; p = 0.004). A higher average temperature in VR
suggests a reduced level of discomfort and anxiety, substantiates the self-reported pain ratings,
and suggests VR is an effective method of reducing pain and anxiety. Wiederhold’s study
demonstrates analyses of pre and post data with predictor variables identified (higher
temperatures and lower pain ratings). Perhaps predictor variables could have been identified in

this study with a larger sample size, more sensitive measures and collection of pre and post data.

Results Integrated into Conceptual Model

The following discussion presents study findings to confirm the model is useful as a
framework for this feasibility study and future studies with consideration of the prevailing
literature and the study rationale provided by Self-efficacy Theory (Bandura, 1995). The
conceptual model illustrated in Appendix E guides the research regarding the phenomena of self-

efficacy in patients’ self-management of pain with VGDT.
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The conceptual model in Appendix E, based on Self-efficacy Theory (Bandura, 1995)
depicts the antecedent, the intervention, the defining attributes of distraction therapy, and the
consequences based on the concept analysis process and theory construction by Walker and
Avant (2005). The antecedent of the concept of distraction therapy with use of VGs in patients’
self-management of pain is pain itself. The common pain interference symptoms of anxiety,
insomnia, and depression, all common stressors of hospitalization were not addressed in this
study, and therefore eliminated from the model. The defining attributes of mastery and control,
social observations, positive appraisals, and social supportive relationships lead to self-efficacy
in pain management through the meaningful and attentional demanding interactive use of video
games. The consequences or desired effects of patients’ self-management of pain through use of
VGDT leads to decreased pain level perception, or behavioral analgesia. Research results are
presented, which support the Conceptual Model of Video Game Distraction Therapy in Patients’

Self-Management of Pain.

Antecedent

As indicated above, the study was limited to pain as the only antecedent addressed, with
the antecedents of anxiety, insomnia and depression eliminated from the model. Study subjects
pain level perception prior to the VGDT intervention was higher than post VGDT scores. Paired
t tests were calculated to determine if the pre VGDT pain scores were different than the post
VGDT scores. The observed decrease in pain between the pre and post was significant. Walker
and colleagues, 2014, investigated the efficacy of VR distraction in patients needing flexible
cystoscopy. Forty-five male patients’ were randomized into a control group (23) or the virtual
reality (VR) group (23). A 100 mm visual analog scale (VAS) to measure preprocedure and

postprocedure pain, anxiety, and time spent thinking about pain was utilized. The t-test was used
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to compare the different groups. Overall pain scores were lower in both groups; however, there
were no significant differences in pain or anxiety. Hoffman, et al., 2008, demonstrated that VR
distraction is effective with burn patients undergoing wound debridement. Average pain scores
were severe (>75 mm) in the control group, and moderate pain scores (51 mm) in the VR
distraction group. These study results support the model as a useful framework for guiding

studies utilizing VGDT in pain management.

Intervention of Video Game Distraction Therapy

Study subjects self-selected video games of their choice. There were two types of video
games, classic and card VGs. Total time in VGU ranged from 28 minutes to 70 minutes, with a
mean time of 50.73 = 11.18 minutes, ranging from 28 — 70 minutes. Campbell, et al., 2010,
demonstrated that pain was rated significantly lower during the distraction session with use of

VGs, compared to the pain alone session, lending additional support for this intervention.

Defining Attributes

The defining attributes following the intervention of distraction therapy with use of video
games are (a) mastery and control; (b) social observations; (c) positive appraisals; and (d) social
relationships, presented in Appendix E. To examine these attributes, pre and post VG
intervention pain levels, PROMIS PI questions following VGDT, and study subjects’ self-
efficacy perception following VGDT were analyzed utilizing the visual analog scale (VAS) to
measure subjective pain levels, pain interference utilizing the PROMIS Pain Interference scores,
and patients’ perceived self-efficacy of video games utilizing an adapted VAS, as well as total

time engaged in VGU.
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Mastery and Control. To foster feelings of mastery, level of difficulty is raised
gradually over the course of the game, and participants are confronted with levels of challenge
and increasing performance. Most games provide scores on the participants’ performance, with
score totals immediately visible. With the increasing demands and performance, feelings of
mastery and competence occur (Reinecke, 2009; Granic, 2014). Video games on the market
today adjust dynamically with the level of difficulty continuously being calibrated to players’
ability through increasingly demanding reaction times and more challenging and complex
solutions. Having VG players work toward meaningful goals, persevere after multiple failures,
and celebrate triumphs with challenging tasks, provide the motivational benefits of VGs (Granic,

et al., 2014) and develop mastery and control.

The longer the user is engaged, the consequence of developing a sense of self-efficacy in
pain management occurs, and supports the defining attributes of mastery and control. This
concept was further supported from observations by the researcher, which revealed high video
game scores obtained with some study subjects focusing on achieving higher and higher scores

as they were interactively engaged in VGDT.

Social Observations. The researcher demonstrated how to access the video games on the
hospitals entertainment system. After instructional support was given, and by observing the
researcher play a VG, study subjects quickly learned how to operate the equipment. Most study
subjects were 19 — 39 years of age, 50% of the sample, and were experienced and skillful once

they selected the games of their choice.

Positive Appraisals. Video game scores and increasing performance levels of difficulty

over the course of the game provides users with immediate performance or status reports, leading
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to feelings of mastery and competence. Verbal positive appraisals during VGU were given by the
researcher during the training sessions as study subjects developed their skill level and achieved
high scores. The researcher, nursing, and the interprofessional team members encouraged the

patients as they engaged in VGDT.

Social Supportive Relationships. Nurses, interprofessional team members, family,
friends, and the researcher provided the social supportive relationships for study subjects. It is
important to discuss that social interactions are an integral feature of video games today,
compared to their predecessors of 10 to 20 years ago. In the past, the average gamer was often
socially isolated. However, over 70% of VG consumers use VGs with a friend, either
cooperatively or competitively according to Entertainment Software Association, 2012. The best
examples of these modern games, e.g. World of Warcraft, are multiplayer fantasy game set in a
massive virtual world with 12 million regular players, and Farmville, one of the most popular
social networking games on Facebook, which hosted over 5 million daily users in 2012 (Gill,
2012). Given these immersive social contexts, VG players are rapidly learning social skills and
prosocial behavior that might generalize to their peer and family relations outside the gaming
environment (Gentile & Gentile, 2008; Gentile et al., 2009). According to Granic, et al., 2014,
VGs provide social interactions in a way never before imagined, and “players are gaming online,
with friends, family, and complete strangers, crossing vast geographical distances and blurring
not only cultural boundaries but also age and generation gaps, socioeconomic differences, and

language barriers (p. 76).”
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Consequences

Self-efficacy in Pain management. Self-efficacy in pain management was measured by
the VAS/NRS following VGDT with a mean score of 6.97 + 2.30 for the sample. The seven to
ten range represented “most effective” as illustrated in Appendix C. Self-efficacy perception
results support the conceptual model’s consequences of self-efficacy in pain management, a
desired outcome measure for this study. As previously discussed, results from this study support
the defining attribute of mastery and control, with the desired consequences of self-efficacy in

pain management through cognitive interactive engagement VGs.

Behavioral Analgesia. Providing patients with attentionally demanding interactive
VGDT leads to decreases in pain level, through cognitive activities and is referred to by
behavioral scientists as behavioral analgesia. Pre VGDT pain perception mean scores equaled
5.0. Post VGDT pain perception mean scores equaled 3.0. Pain change score equaled 1.77 and
was significant (p < .00). Encouraging the implementation of interactive distraction in NPS for
patients’ self-management of pain is supported by the results of decreased pain levels for this

sample.

Overall, the conceptual model proved a useful guide for this feasibility study. A future
study could include more precise measurements of the associated symptoms of pain, such as
anxiety, insomnia, and depression, common stressors of hospitalization, as presented in Chapter
One. This conceptual model is an initial step in integrating the literature with the empirical
evidence and observations in understanding the phenomena of VGDT, and the potential to
develop desirable changes in behavior or health, by providing patients and families safe, cost-

effective NPS and options in pain management (Polit, 2004).
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Study Strengths and Limitations

The major purpose of a feasibility study is to identify and correct any problem areas
before a larger future is implemented. This provides researchers opportunities to evaluate
instruments, data collection tools, time estimates required, and strategies of performing research
activities that are least disruptive to patient care and make necessary adjustments. Problems
identified allow for solutions before implementing a full study (Mateo and Kirchhoff, 1999).
Acceptability of the intervention to clients, and ease of integrating the intervention or
manipulation in the clinical setting provides information as to the success of the intervention and
elements needing modifications (Polit & Beck, 2004).The following discussion addresses the

study strengths and limitations, which will provide information to guide future study design.

Strengths

This feasibility study was carried out a large metropolitan hospital with patients
experiencing pain related to surgical intervention or trauma and using the hospital’s media
entertainment system. Video games were accessed through this television monitors in patients’
rooms. This provided a realistic setting to explore the use of video games as distraction therapy.
Another strength of this study was finding that a significant difference occurred in pre to post
changes in pain perception. Pain decreased 36% following VGDT. There was also a high mean
score of self-efficacy perception for the study sample. This feasibility study also provided
extensive amounts of data related to patients’ experience of hospitalization, environmental
factors affecting acute pain, and use of pain medication. It identified areas to be addressed in a
future study such as narrowing the inclusion criteria, targeting variables that might be controlled,

identifying the limitations of measures and responding to patient preferences.
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Limitations

According to Munro, 2005, study subjects are rarely random samples from a population,
which is a limitation of this study. Due to the small sample size, typical of feasibility studies, the
level of statistical significance is greatly affected. Thus, this is a limitation of this study with

results not inferential to the population.

The following criteria were used for inclusion in the study with limitations discussed:

1) Age 18 years of age or older was a limitation of this study. Occasionally, older
teenage patients are admitted on the trauma PCU, and at the time of data collection,
there was one 17 year old that would have liked to participate in the study. The
consent process is more tedious and complex with pediatric patients so the adult age
limit was determined to be more appropriate for this feasibility study.

2) Current hospitalization in the PCU or orthopedic acute care unit during the study.
Initially, the PCU was the only department included in the IRB application. However,
once data collection was in progress, it became apparent to the researcher that
including another inpatient unit would improve subject recruitment, due to lower
census at the time of data collection. By adding the orthopedic acute care unit, with
approval from the IRB, recruitment was improved.

3) Able to speak and read English was a limitation of the study. Non-English speakers
require a more complex informed consent and the decision was made to exclude non-
English speakers.

4) Interested in and able to manipulate the controls of a video game was also a

limitation of the study. The VG equipment supplied by the hospital’s entertainment
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service provider is limited by design for cleaning and durability, and was not

compatible with more sophisticated VGs, and a limitation of the study.

A common limitation of video game research is the higher number of male participants
versus female participants. These gender differences are well-documented in the literature;
however, these differences are becoming less common as more females are engaging in VGU.
Age disparity is also becoming less common as older adults are using video games (NPD Group,
2014). For a future study, the total joint population is older and this would address this issue. To
address gender disparity, recruiting subjects prior to hospitalization may result in recruitment of

more female subjects.

Frequent interruptions were observed by the researcher throughout the course of this
study. These interruptions included intra and interprofessional team members (nurse
practitioners, physicians, physical therapy technicians, social workers, discharge planners,
speech therapists, lab technicians, radiology technicians, and dietary personnel), as well as visitor
interruptions, and phone calls. Signage outside the room informing staff as well as visitors that
therapy is in session may help; however, delays in treatment, as well as delays in the discharge
process are to be avoided. To address frequent interruptions, study subjects would need the
opportunity to initiate their use of VGs when there are fewer interruptions, e.g. late evening and
early morning hours. Recruiting research assistants that are not responsible for direct patient
care, such as integrative therapy interns, as well as healthcare students interested in participating
in research studies would be an important planning for future studies.

Visual analog scales are commonly used to measure the intensity, strength or magnitude
regarding individuals’ subjective feelings to specific stimuli or engaging behavior (Waltz, et al.,

2010). The VAS correlates positively with the NRS and verbal numerical rating scales (Wagner,
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et al., 2007), both of which were incorporated in the design of the measurement instrument for
this study. This instrument is utilized to measure dyspnea, fatigue, nausea, health-related quality
of life, as well as pain. For this study, a pre and post repeated measures of the subjects’
perception of pain levels were scored by study subjects from 0, no pain, to 10, severe pain, using
an 11-point VAS and NRS instrument designed by the researcher and based on Breivik’s design
(2008).

According to Waltz, Strickland, and Lenz (2010), a given VAS should “be used to only
measure one dimension of a phenomenon at a time (p.320). For this study, the VAS/NRS was
used to measure subjective pain levels as well as the participant’s perception of self-efficacy of
VGDT in their self-management of pain. When using multiple VAS instruments to measure
different dimensions of a given phenomenon simultaneously, there is a tendency for participants
to place marks at similar positions on the scale, usually near the center according to Gift, 1986
(as cited in Waltz, et al., 2010). To avoid this risk, it will be imperative to utilize a different
instrument to measure the patient’s perception of self-efficacy in pain management for future
study design.

A limitation and challenge reported by study subjects was in the hospital’s entertainment
service provider’s peripherals, the keyboard in particular, which was very awkward for patients
to use. Another difficulty for study subjects regarding peripheral equipment was the lack of a
mouse or gaming pad, which was quite different from what study subjects are used to using with
their personal systems. To avoid these limitations, subjects would bring their own laptops or
notepad devices to the hospital with the peripheral equipment they are accustomed to. Study

subjects would be utilizing games already installed or would access the cloud, avoiding the
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limitations with the hospitals entertainment system. Study subjects would play the games of

their liking and skill level.

Limitations of this study were the many pain locations typical in the trauma population.
Future study design with the total joint replacement patient population would address this issue
and permit correlational analyses related to precise pain locations. Additional pain domain
variables such as quality of pain would also be explored (Wright, 2015). To address the
limitations of this study in-depth planning will be needed for future study design. Evaluation of
the appropriate instruments to evaluate pain interference symptoms, as well as self-efficacy
perception will need to be done before implementation of a future study. Based on the results of
this study, PROMIS PI perception and self-efficacy perception will need to be measured prior to
and following the intervention of VGDT for identification of predictor variables in patients’ self-
management of pain, which may impact the conceptual model’s design. Although this study did
not specifically explore the stressors of hospitalization related to anxiety, insomnia, and
depression, future studies would be designed to explore these common symptoms of pain (pain
interference). Research is needed to further explore the effectiveness of VGDT in different
patient populations to contribute to the State of the Science in patients’ self-management of pain.

These limitations will be further discussed in the implications for future research.

Implications for Future Research

Results from this feasibility study provided important information for planning a future
study. This information begins with the recruitment of study subjects before hospitalization. This

would allow for more adequate time regarding informed, verbal and written consent, as well as
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the collection of data prior to hospitalization and prior to the intervention. This avoids data

collection burden for study subjects, and saves time for the researcher with study recruitment.

Multilevel model design would produce more meaningful research results that would
depict real life use of VGDT. For future study design, 50-100 study subjects would be recruited.
The MLM design would capture use of VGU multiple times per day over the course of
hospitalization. This is a complex study design that will require in-depth planning, based on the

results of this study.

Future studies with use of VGs in patient’s self-management of pain would focus on the
prescheduled, total joint replacement patient population, where patients attend a class prior to
their scheduled surgery date and would be recruited to participate in the study prior to their
hospitalization. This would allow study subjects the opportunity to complete self-efficacy
perception and PROMIS P1 survey questions prior to hospitalization and prior to the VGDT
intervention. This semistructured interview method is efficient and yields a high rate of
completed questionnaires. Collecting data prior to hospitalization decreases study subject burden
and questionnaire fatigue compared to collecting questionnaire data immediately before and
following the intervention (Polit, 2010). Once study subjects are hospitalized and continue to
meet the inclusion criteria, a brief review of the intervention, instruction on how to access the
VG equipment if using the hospital’s entertainment system, would be done, with collection of

pre and post intervention data.

Subjects would also be encouraged to bring their own computers or mobile devices to the
hospital, avoiding the challenges and limitations associated with the hospital’s entertainment

system. This next step is based on comments reported by study subjects, which included “the
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video games were too basic, not current, or not challenging enough.” It is important to emphasize
that subject recruitment would not be limited to those with their own computers and mobile
devices. Study subjects would still be recruited who would use the current hospital entertainment

system’s video game selection.

Encouraging patients to bring their own devices to the hospital would address the
limitation and challenge reported by study subjects regarding the hospital’s entertainment service
provider’s peripherals, the keyboard in particular, which was very awkward for patients to use.
Another difficulty for study subjects regarding peripheral equipment was the lack of a mouse or
gaming pad, which was quite different from what study subjects are used to using with their
personal systems. To avoid these limitations, subjects would bring their own laptops or notepad
devices to the hospital with the peripheral equipment they are accustomed to. Study subjects
would be utilizing games already installed on their own devices, or would access the cloud, with
no limitations to type of game selected and support the more sophisticated games of their liking
and skill level while in the hospital. The pain management effects of different game genres
would facilitate more in-depth analyses of the more interactive VGs. Multilevel model design
would support the study subjects’ ability to use video games as often and as much as they desire,
and would provide research results depicting ‘real life’ behavior. With subjects able to play at
their convenience and when there are fewer interruptions from the interprofessional team,
subjects would hopefully experience more of the defining attributes of VGDT, and experience
more mastery and control resulting in pain relief (behavioral analgesia).

The quality and reliability of the PROMIS PI questionnaire were confirmed with the
Cronbach’s Alpha coefficient, which supports possible refinement for inclusion in a future study.

Results were greater than .80, which is highly desirable. Based on the results of this study,
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PROMIS PI perception and self-efficacy perception will need to be measured prior to and
following the intervention of VGDT for identification of predictor variables in patients’ self-
management of pain, which may impact the conceptual model’s design, as previously discussed.
Accessing the survey questions online could be considered for future study design (PROMIS,
2013), versus paper pencil survey questions.

Future study design to explore the stressors of hospitalization related to pain, specifically
pain interference of anxiety, insomnia, and depression, would provide empirical evidence for
nursing practice related to the patients’ pain experience and associated symptoms. Data analyses
to identify predictor variables are needed to strengthen, support, or refute the conceptual model.
Future studies based on the results of this feasibility study will explore NPS to support the state

of the science in promoting self-efficacy in pain management and CAM therapies.

As previously discussed, the Centers for Medicaid and Medicare’s Hospital Consumer
Assessment of Healthcare Providers and Systems (HCAHPS) is requiring hospitals to provide
the healthcare consumer with innovative approaches to manage the stressors associated with the
hospital experience, as well as address their recovery at home. Introducing patients to VGDT
while hospitalized will hopefully promote its application after discharge for their recovery at

home. Future study design could include a self-efficacy questionnaire to examine study subjects

self-efficacy of pain management with VGDT following discharge.

Frequent interruptions were observed by the researcher throughout the course of this
study. These interruptions included intra and interprofessional team members (nurse
practitioners, physicians, physical therapy technicians, social workers, discharge planners,
speech therapists, lab technicians, radiology technicians, and dietary personnel), as well as visitor

interruptions, and phone calls. Signage outside the room was helpful; however, delays in
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treatment, as well as delays in the discharge process were to be avoided, and the researcher made
every effort to not delay a subject’s discharge. To address frequent interruptions, study subjects
would need the opportunity to initiate their use of VGs when there are fewer interruptions, e.g.
late evening and early morning hours. Recruiting research assistants that are not responsible for
direct patient care, such as integrative therapy interns, as well as healthcare students interested in

participating in research studies would be an important design feature for future studies.

Visual analog scales are commonly used to measure the intensity, strength or magnitude
regarding individuals’ subjective feelings to specific stimuli or engaging behavior (Waltz, et al.,
2010). The VAS correlates positively with the NRS and verbal numerical rating scales (Wagner,
et al., 2007), both of which were incorporated in the design of the measurement instrument for
this study. This instrument is utilized to measure dyspnea, fatigue, nausea, health-related quality
of life, as well as pain. For this study, pre and post pain levels were scored by study subjects
from 0, no pain, to 10, severe pain, using an 11-point VAS and NRS instrument designed by

Breivik, 2008.

Reliability of the VAS has been assessed investigating the reproducibility of previous
ratings at various points on the line, and appears to be more accurate at the extremes versus the
middle scales, the length and position of the line, the position of the subject participants (e.g.
patients in bed), visual and motor abilities of subjects, and the influence of the subjects previous

ratings (Waltz, et al., 2010), all limitations of the instrument.

The validity of the VAS has been examined correlating the instrument to other measures
of the phenomenon. Concurrent or convergent validity has been substantiated for the active states

of dyspnea, insomnia, and fatigue, as well as the sensation states of nausea, anxiety, depression,
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and pain (Bijur et al., 2003; Good et al., 2001; Winkelman, et al., 2008). Visual analog scales are
easy to design and administer, and easy for the subject to understand and score, and are
considered among the most popular measurement instruments in nursing research. However,
they are less often used to measure attitudes and opinions when engaging in specific behaviors.
According to Waltz, Strickland, and Lenz (2010), a given VAS should “be used to only measure
one dimension of a phenomenon at a time (p.320). For this study, the VAS/NRS was used to
measure subjective pain levels as well as the participant’s perception of self-efficacy of VGDT in
their self-management of pain. When using multiple VAS instruments to measure different
dimensions of a given phenomenon simultaneously, there is a tendency for participants to place
marks at similar positions on the scale, usually near the center according to Gift, 1986 (as cited

in Waltz, et al., 2010). Due to this limitation, and to avoid this risk, it will be imperative to utilize
a different instrument to measure the patient’s perception of self-efficacy in pain management
for future study design. Soderlund and Sterling, 2016, utilized a study specific method to
measure self-efficacy based on Bandura’s Self-efficacy Theory (1995) with a numeric rating

scale.

Minor improvements to the data collection instrument were identified and include the

following:

Financial number (visit number) added to the demographic section

e Primary language

¢ Name and type of VGs expanded to include more names and types;

e Pain location and quality;

e Times and doses of analgesics administered, including (multimodal);

e Planetree Care partner variables;
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e Patient comment section;
e Observational notes (interruptions [type, and length of time], challenges, etc.);

e Study personnel identification section

Finally, limitations of this study were the many pain locations typical in the trauma
population. Future study design with the total hip and knee joint replacement patient population
would address this issue and permit correlational analyses related to precise pain locations.
Additional pain domain variables such as quality of pain would also be explored in a future study

(Wright, 2015).

Conclusion

Results from this study support the plausibility of future study design. A MLM design
would include 50 — 100 study subjects and incorporate the lessons learned from this feasibility
study. While anecdotal evidence exists regarding nurses’ use of distraction therapy and activities
in pain management, little empirical research data is available. To improve pain symptom
management, decrease complications associated with pain and hospitalization, and create more
healing environments in the acute hospital setting, more research is needed to explore CAM
therapies and other innovative modalities. The potential that VGs hold for interventions that
promote well-being have been demonstrated by the behavioral scientists. With an average of
31lyears of age for VG players in the U.S., there is a need for interprofessional teams of
psychologists, clinicians, and game designers to work collectively to develop innovative

approaches to health and well-being (Granic, et al., 2014).

According to Meleis (2007), nursing science requires a theoretical basis to establish

efficient and effective clinical therapeutics in achieving positive patient outcomes. This research
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study applied Bandura’s (1997) Self-efficacy Theory to guide its exploration of the relationship
between VGU, pain perception, pain interference perception, and perception of self-efficacy in
pain control. By creating a beginning knowledge base, this study will constitute an initial step in
offering patients and their families more options for effective pain control that can span the
continuum of the acute hospital setting to the home. Thus, congruent with the research priorities
of NINR, this study will provide data that are the beginning basis of more effective symptom
management approaches.

Video games are interactive and future research may provide knowledge for the
development of a recovery conceptual framework to support interactive patient care (IPC), an
emerging care delivery model. This innovative concept is based on the premise that the more
engaged the patient, the better the outcomes in an effort to provide more comfort for patients and
families as they move through the recovery period. Patients’ self-management of pain is safe and

cost effective, and future research is needed to explore the self-management of pain with VGDT.



Appendix A

Demographic, Analgesia, and Video Game Variables Form

Demographic Variables

1) Age:

2) Gender:

3) Race/ethnicity:

4) Educational level:

5) Admitting diagnosis:
6) Length of stay (LOS):

Analgesia Variables

1) Time last analgesic administered:
2) Type/name of last analgesic administered:
3) Dose of last analgesic administered:

Video Game Variables

For EACH use of video game,
1) Type of video game (arcade or card type): #1

87

Date:

Time:

End time:

DH2 T #3

2) Length of time engaged in video game use:

Start Time#1 : End time:
Start Time#2 : End time:
Start Time#3 : End time:

Total Time Engaged with participant:

Observational Notes:

Total Time engaged in VGU:
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Appendix B

Visual Analog Scale Measuring Patients’ Self-report of Pain Levels (Breivik, H., et al., 2008)

To the Participant: Please mark the place on the line that indicates your level of pain right

now.

Visual Analog Scale

0 1 2 3 4 5 6 7 8 9 10
gk, f 1t It f
None Mild Pain Moderate Severe Pain
Pain
T ]
No Pain=0 Worst Pain

imaginable = 10
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Appendix C
Visual Analog Scale Measuring Perception of Self-Efficacy in Pain Management

(Adapted from Breivik, H., et al., 2008)

To the Participant: Please mark the place on the line that indicates how effective you feel in

managing your pain right now.

Visual Analog Scale

0 1 2 |3 |4 |5 |6 |7 |8 [9 |10
K 1t f
Not at A little Somewhat Most effective
all effective effective

effective

1 Not effective =0 Most effective = 10 1
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Appendix D

PROMIIS Pain Interference Assessment Questionnaire (PROMIS Assessment Center [n.d.],
National Institutes of Health)

Please answer the following questions by circling the response that best fits the question for the
past 24 hours.

E.I ' How difficult was it for you to take in new information because of pain?
Not at all A little bit Somewhat  Quite a bit Very much
PI8
2. How much did pain interfere with your ability to concentrate?
Not at all A little bit ~ Somewhat Quite a bit Very much
PI10
3. How much did pain interfere with your enjoyment of recreational activities?
Notatall A little bit Somewhat Quite a bit Very much
Pl 16
4. How often did pain make you feel depressed?
Never Rarely Sometimes Often Always
:.I P How much did pain make it difficult to fall asleep?
Notatall A little bit Somewhat Quite a bit Very much
Pl 29
6. How often was your pain so severe you could think of nothing else?
Never Rarely Sometimes Often Always
Pl 32
7. How often did pain make you feel discouraged?
Never Rarely Sometimes Often Always
PI37
8. How often did pain make you feel anxious?

Never Rarely Sometimes Often Always
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Appendix E

Figure 1. Conceptual Model of Video Game Distraction Therapy in Patients’ Self-Management

of Pain

Defining
Attributes

Antecedents Intervention Consequences

Self-efficacy in

Mastery and
Control
NPS in Pain
Social Management
_ . Observations .
Video Game Use - .

Distraction
Therapy

Positive
Appraisals

Behavioral
Analgesia

Social
Supportive
Relationships
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Appendix G

Time of Last Analgesic Administered to Start Time of Video Game #1with Mean Pre and Post
Pain Levels (N=30)

Participants ~ Time Interval of Analgesia to Pre Pain Level Post Pain Level
Start Time of Video Game #1

(3 minutes to 882 minutes)

1 465 2 0
2 3 7 7
3 124 3 2
4 470 1

5 740 3 1
6 759 8 6
7 52 8 4
8 21 2 1
9 269 4 0
10 No analgesia administered 3 2
11 127 4 3
12 44 7 5)
13 184 8 4
14 37 6 5
15 119 2 2
16 265 6 2
17 6 2 1
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Time of Last Analgesic Administered to Start Time of Video Game #1with Mean Pre and Post
Pain Levels (N=30), Continued

Participants  Time Interval of Analgesia to Pre Pain Level Post Pain Level
Start Time of Video Game #1

(3 minutes to 882 minutes)

18 882 5 5
19 119 4
20 229 10 7
21 213 2 0
22 79 3 2
23 136 3 4
24 47 2 4
25 8 8 7
26 6 7 1
27 180 7 3
28 81 5 2
29 167 7 5
30 19 7 6
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