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ABSTRACT
Introduction Patients with advanced cancer often 
experience high levels of debilitating pain and pain- related 
psychological distress. Although there is increasing 
evidence that non- pharmacological interventions are 
needed to manage their pain, pharmacologic modalities 
remain the preferred treatment . Guided imagery is a form 
of focused relaxation that helps create harmony between 
the mind and body and has been shown to significantly 
improve cancer pain. Our study presents Virtual Reality 
Assisted Guided Imagery (VRAGI) as a complementary 
treatment modality to manage chronic pain in patients 
with cancer. We will conduct a randomised controlled trial 
to test its impact on patients with advanced cancer in a 
home setting.
Methods and analysis We will recruit 80 patients from 
Prisma Health, a tertiary- level healthcare centre based 
in Greenville, South Carolina, USA. The prospective 2×2 
randomised controlled trial will randomise participants into 
four groups: (1) VRAGI, (2) laptop- assisted guided imagery, 
(3) VR (no guided imagery) and (4) laptop (no guided 
imagery). Patients allocated to VR groups will be trained 
to use a head- mounted display that immerses them in 3D 
audio–video content. The non- VR group will use a laptop 
displaying 2D video content. We will collect measures 
before and during the 3- week intervention as well as 
3 weeks after the intervention ends. Measures will include 
patient- reported outcomes of pain, anxiety, depression and 
fatigue in addition to opioid use. The primary objective of 
the current study is to assess the efficacy of VRAGI on pain 
in the home setting. The secondary objective is to assess 
the efficacy of VRAGI on opioid use, anxiety, depression 
and fatigue.
Ethics and dissemination This study was approved 
by the Prisma Health Institutional Review Board 
(#Pro00114598) in November 2021. All participants 
enrolled in the study will provide written informed consent. 
Dissemination will be through peer- reviewed publications 
and conference presentations.
Trial registration number NCT05348174,  clinicaltrials. 
gov.

INTRODUCTION
Patients with advanced cancer often expe-
rience debilitating pain and pain- related 
psychological distress. Advanced cancer 
can be defined as a diagnosis of cancer that 
cannot be cured.1 Severe pain is reported 
in 59% of patients undergoing cancer treat-
ment, 64% of patients with advanced disease 
and 33% of patients after curative treatment, 
thus making it the most common symptom in 
patients with cancer.2 Unrelieved pain greatly 
affects patients’ comfort, daily activities, moti-
vation, interactions with family and friends 
and overall quality of life.3 4 Undertreatment 
of pain remains a major issue.5–7

The International Association for the 
Study of Pain notes pain is experiential 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study uses a novel design that combines the 
use of immersive virtual reality (VR) technology with 
guided imagery processes to treat chronic pain in 
patients with advanced cancer.

 ⇒ We propose a reproducible intervention that can be 
self- administered in a home setting, thus eliminat-
ing the need for trained personnel, transportation 
modalities or healthcare facilities.

 ⇒ VR content will be preloaded onto all- in- one (no teth-
ered computer required) head- mounted displays, 
thus eliminating the need for access to the internet 
and decreasing the variability of the intervention.

 ⇒ We will collect patient- reported outcomes on pain, 
anxiety, depression, fatigue and opioid use, but not 
continuous user feedback or biofeedback.

 ⇒ This study focuses on patients <65 years of age 
with advanced cancer which allows us to focus on a 
large group of patients; however, this may limit the 
overall generalisability of the findings.
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and is associated with biological, psychological and 
social factors.8 Cancer pain, in particular, is multifacto-
rial and encompasses physical, psychosocial and spir-
itual dimensions,9 rendering pharmacotherapy alone 
often ineffective.10–12 Despite increasing interest in non- 
pharmacological interventions such as guided imagery, 
mindfulness and acupuncture, medications remain 
the preferred intervention to treat pain.13 As such, the 
Center for Disease Control and Prevention and National 
Comprehensive Cancer Network (NCCN) strongly recom-
mends non- pharmacologic interventions in the manage-
ment of cancer pain.14 15 More specifically, the NCCN 
Adult Cancer Pain guidelines recommend practitioners 
consider referring patients to a licensed mental health 
professional trained in cognitive behavioural therapy 
(CBT), hypnosis, biofeedback, mindfulness- based stress 
reduction and/or guided imagery in addition to treating 
the multifactorial nature of pain, as such therapies could 
serve as adjunct therapies that reduce the need for 
medications.16

Guided imagery is a form of focused relaxation 
that can help create harmony between the mind and 
body. It is a way of focusing one’s imagination to create 
calm, peaceful images and provide a ‘mental escape’.17 
Guided imagery has been shown to reduce some degree 
of cancer pain.18–22 In a randomised controlled non- 
pharmacological trial that used guided imagery, the 
intervention group reported a significant decrease in 
pain, distress, anxiety and depression when compared 
with usual care.23 More recently, therapeutic virtual 
reality (VR) has emerged as a promising and evidence- 
based treatment modality for assisting with the reduction 
of cancer pain.24 Immersive VR involves wearing a head- 
mounted display (HMD) and virtually transporting users 
into alternative realities.25 Zeng et al provided concrete 
evidence of the efficacy of VR- based interventions in 
acute cancer care settings.26 Several other studies have 
also shown that VR is safe and associated with measurable 
improvements in cancer- related symptoms.27–31 These 
symptoms include pain, fatigue, anxiety, depression and 
cognitive dysfunction.27–31

VR studies in cancer pain have been limited to short- 
term trials, small- sized samples and suboptimal research 
designs, which reduces the interpretability and general-
isability of their findings.32 The majority of these studies 
were performed in acute care settings and only reported 
the immediate effects of VR- based interventions rather 
than longer- term effects.33 Also, most VR research focuses 
on mere distraction. Limited research exists on the use of 
skills- based VR that employs principles of guided imagery, 
meditation and CBT.34 Additionally, there is a lack of 
at- home VR- based interventions that focus on the patient 
population with advanced cancer. Researchers have not 
fully discovered the multiple advantages of home- based 
delivery, which include the elimination of exposure to 
communicable diseases,35 need to train personnel,36 expe-
rience of noisy hospital environments that can be disrup-
tive for coping with pain,37 and transportation issues.38

Our VR programme utilises guided imagery and mind-
fulness to provide a mind–body approach to alter the 
experience of pain caused by cancer and its treatment. 
This programme is expected to impact cancer pain in 
three ways. First, guided imagery involves a top–down 
neurological process of direct regulation by the brain of 
physiological functions, which affects the attention and 
preconscious processes likely involved in the percep-
tion of pain and prevents nociceptive pain inputs from 
reaching the higher cortical structures responsible for 
pain perception.39–42 Second, mindfulness processes may 
reduce the psychological significance of pain, even if 
reports of pain intensity are not reduced.43 Third, guided 
imagery engages dissociation, which likely activates 
endogenous opioids to physically reduce pain intensity 
and psychologically reduce pain sensations.44

The primary objective of the current study is to deter-
mine the impact of virtual reality assisted guided imagery 
(VRAGI) dimensions on pain in the home setting. The 
secondary objective is to assess the efficacy and safety of 
VRAGI dimensions on opioid use, anxiety, depression, 
and fatigue. Our hypotheses include:

(H1) VRAGI will provide greater immediate improve-
ments in pain compared with versions presented on a 
laptop or without guided imagery.

(H2) VRAGI will provide greater sustained improve-
ments in pain weekly and 3 weeks after the interven-
tion compared with versions presented on a laptop or 
without guided imagery.

METHODS AND ANALYSIS
Design
This prospective, 2×2 randomised controlled trial will 
be conducted with participants from Prisma Health, a 
tertiary- level healthcare centre based in South Carolina, 
USA. We evaluate the effects of two two- level factors: 
‘Guided imagery’ and ‘VR immersion’ (table 1, figure 1).

The four arms of the study consist of: (1) VRAGI, (2) 
laptop- assisted guided imagery (AGI), (3) VR (no guided 
imagery but with the natural imagery and soundscape) 
and (4) laptop (no guided imagery with the natural 
imagery and soundscape). We will recruit 80 participants 
from Prisma Health Cancer Institute, outpatient oncology 
and palliative care clinics. Randomisation of participants 
will be performed via Research Electronic Data Capture 

Table 1 Study arms

GI

Included Absent

Immersion 
level

High (VR) VRAGI VR (no GI)
Low (Laptop) Laptop AGI Laptop (no GI)

AGI, assisted guided imagery; GI, guided imagery; VR, virtual 
reality; VRAGI, virtual reality assisted guided imagery.
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(REDCap) using a 1:1:1:1 allocation between the four 
study groups. During recruitment, we will randomly 
assign participants who fulfil the inclusion and exclusion 
criteria to one of the four study groups while balancing 
age, gender and cancer progression. Eligible partici-
pants in the VRAGI or VR (no GI) arms will be trained 
to use the HMD at home. Participants in the other two 
groups will use a laptop to watch the same visual content 
shown in the HMDs. All participants will be provided 
with the necessary devices (HMD or laptop) and wired 
headphones to ensure they can hear the guided imagery 
and/or natural soundscape. Treatment sessions will last 
15–20 min and will occur once a day for 3 weeks.

Our sample size of 80 is based on an observed mean 
for pain at baseline of 7 (SD=1, range=0–10), significance 
level of 0.05, power of 0.8 and anticipated main effect 
size of 0.6 in G*Power.45 46 Since recruitment is staggered 
and the study is completed in batches due to the limited 
availability of VR headsets, any attrition will be overcome 
in future waves of recruitment. We used the Standard 
Protocol Items: Recommendations for Interventional 
Trials checklist when writing our report.47

Setting and sample
The study will be conducted remotely. The principal 
investigator (PI) will conduct monthly meetings with 

Figure 1 Study design. VR, virtual reality; VRAGI, Virtual Reality Assisted Guided Imagery.
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institutional clinical and research staff to provide educa-
tion about the study and facilitate recruitment. Potential 
participants will be referred by the cancer institute staff. 
Flyers and word- of- mouth from clinical and research staff 
will be utilised for recruitment. Collection of all patients’ 
reported data is performed electronically via REDCap, a 
secure web application. The three sequential study phases 
include screening, intervention, and postintervention.

Screening phase
The study coordinator will screen consented participants 
for eligibility using patient electronic health records 
(EHRs) and conduct a phone assessment to verify eligi-
bility. Consent will occur 2–3 weeks prior to the inter-
vention start date (online supplemental material 2). 
The study coordinator will screen participants using the 
following criteria:
1. >18 years of age.
2. Advanced cancer, defined as cancer that is incurable 

including locally advanced and metastatic cancers, 
with no plan for resection during the study period.

3. Baseline pain score Edmonton Symptom Assessment 
Scale (ESAS) ≥4 (mean score during the screening 
week).

4. Able to provide consent and willing to comply with all 
study procedures, as well as comprehend spoken and 
written English.

5. Have access to a compatible Android, iOS smartphone, 
personal laptop or desktop computer (excluding tab-
lets) to complete surveys and respond to emails.

Participants who meet the above criteria will effectively 
be ruled eligible unless they meet any of the following 
exclusion criteria:
1. Have a condition that interferes with VR usage in-

cluding history of seizure, facial injury precluding 
safe placement of an HMD or other visual or hearing 
impairment that impacts ability to participate.

2. Used VR for therapeutic applications (ie, relaxation, 
meditation or distraction from pain) regardless of 
whether this was self- administered with a personal de-
vice or in the context of a clinical study.

3. Underwent a surgical procedure in the past 4 weeks.
4. Have a neurocognitive disorder according to medical 

history.
5. Have brain metastases.
6. Have a prognosis of <3 months from the time of en-

rolment per treating oncologist.
7. Experience current substance abuse.
8. Experienced complex childhood trauma.
9. Diagnosed with serious mental illness as defined by 

the National Institute of Mental Health.
10. >65 years of age to reduce the possibility of cybersick-

ness in VR.48

Eligible participants who do not opt out will be emailed 
a recruitment letter and informational brochure. On 
receipt of the signed consent form (online supplemental 
material 2) and prior to randomisation, participants will 
be enrolled in a 7- day screening week. This screening 

week is designed to evaluate willingness and ability to 
respond to emailed survey questionnaires, which partic-
ipants are required to respond within the week (online 
supplemental material 1).

The average score of symptoms on ESAS will be used 
to calculate the baseline (preintervention) symptom 
intensity. A screening failure for this study is defined as a 
participant who completed fewer than 75% of the forms 
provided during the screening week.

Intervention phase
All participants who successfully complete the screening 
week will receive a second phone call from the study 
coordinator for an onboarding session. HMDs will be 
mailed out to participants in the VR arms in advance of 
this call and asked to watch a 10- min video on how to 
use the HMD. Participants will have unlimited access to 
these training videos. The study coordinator will discuss 
the patient packet, which will contain all study instruc-
tions and surveys. The study coordinator will be available 
to support participants throughout the study via phone 
call and email support. All participants are allowed to 
undergo any concomitant treatment prescribed by their 
provider outside of those listed in the exclusion criteria.

The Meta Quest 2 HMD (formerly named Oculus 
Quest 2) will be used with the VR groups. Participants 
will be instructed to sit down while viewing VR content. 
This is a stand- alone headset that requires no additional 
hardware (ie, phone or computer) to operate and play-
back the intervention. Also, the VRAGI sessions are 
preloaded so that the internet is not needed. Before 
participants receive their HMD, it will be sanitised via 
skin- friendly antibacterial cleaning wipes and exposing 
the HMDs to ultraviolet light treatment in a CleanBox 
for 1 min, killing 99.99% of all bacteria, including 
COVID- 19 and its variants49 50 (online supplemental 
material 1).

The visual landscape consists of a computer- generated 
immersive virtual world with nature- based imagery 
(ie, trees, birds, mountains, water) and accompanying 
soundscapes with guided imagery (figure 2). The guided 
imagery consists of an omnipresent vocal narration that 
overlaps with some of the imagery in the virtual scene and 
steers users through mental escape, redirection of atten-
tion, anxiety alleviation, and a non- judgmental accep-
tance psychological process.

Participants will complete the sessions in the correct 
calendar order (ie, spring then summer then fall). The 
content was developed by an interdisciplinary collabo-
ration of physicians, mental health counsellors, human 
systems engineers and VR content experts. Participants 
in all four arms of the study will visually see these virtual 
worlds. In the two groups containing guided imagery, 
there will be an accompanying nature- based soundscape 
(ie, water flowing, birds chirping, narration). In the two 
groups containing no guided imagery, there will be the 
same nature- based soundscape provided.
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Postintervention phase
Participants will be asked to fill out ESAS and Brief Pain 
Inventory (BPI) at 6 weeks.

Study outcomes
The primary and secondary outcomes are provided 
in table 2. Patient- reported outcomes (PROs) will be 
measured using standardised symptoms assessment tools: 
the ESAS and BPI. Metrics for measuring overall accept-
ability are demonstrated in table 3. PROs will be collected 
along with two VR- specific questionnaires: a client satis-
faction questionnaire and VR side effects questionnaire 
as shown in table 4.

Demographic data will be collected using EHR, 
including date of birth, age, sex, marital status, educa-
tion, household income, employment status, insurance 
status and place of birth. Additionally, an EHR review will 
be used to collect participants’ medical record number, 
type of cancer (diagnosis), TNM stage, primary histology 

(eg, adenocarcinoma), estimated prognosis, goal of treat-
ment (curative/palliative), medication use (eg, anxiety 
and anti- nausea), radiation regimen, chemotherapy 
regimen, comorbidities (eg, diabetes and hypertension), 
medical history of neurocognitive disorders, history of 
stroke or dementia, neurologic conditions, neuropathy, 
the Eastern Cooperative Oncology Group Scale and 
Karnofsky Performance Status.51 Prescription data will 
be extracted from the Prescription Monitoring SCRIPTS 
database. Participants will also be required to maintain a 
daily opioid diary to assess opioid use.

The BPI has nine items related to pain and asks partici-
pants to answer a variety of questions, such as illustrating 
on a human diagram where they feel pain and answering 
questions about their level of pain (1=no pain to 10=pain 
as bad as you can imagine) and asking to what degree 
pain interferes with things like mood or sleep with the 

Figure 2 Images from virtual reality assisted guided imagery programme based on three seasons.

Table 2 Study outcomes

Measure Outcome type Source

Brief Pain Inventory (BPI) 
53 Pain

Primary REDCap

Edmonton Symptom 
Assessment Scale 
(ESAS)54 Pain

Primary REDCap

Edmonton Symptom 
Assessment Scale 
(ESAS)54 Anxiety

Secondary REDCap

Edmonton Symptom 
Assessment Scale 
(ESAS)54 Depression

Secondary REDCap

Client Satisfaction 
Questionnaire (CSQ)

Secondary REDCap

VR Questionnaire (VRQ) Secondary REDCap

Milligram morphine 
equivalent (MME)

Secondary EMR/SCRIPTS

EMR, electronic medical record; REDCap, Research Electronic 
Data Capture.; SCRIPTS, South Carolina Reporting & Identification 
Prescription Tracking System.

Table 3 Metrics for overall acceptability

Measure Description Target

Recruitment/refusal 
rates

Proportion of potential 
enrollees who were 
approached for recruitment 
but decided not to enrol.

N/A

Retention Proportion of participants 
who completed ≥75% of 
surveys and assessments 
at the end of the 
postintervention phase, 
categorised as a binary 
outcome (Y/N).

≥75%

Adherence Proportion of participants 
who completed intervention 
per study protocol.

≥75%

Acceptability Median value from 
postintervention survey 
question asking whether 
participants would 
recommend VRAGI to 
another participant on a 
scale from 0 (definitely not) to 
10 (definitely yes).

≥8.0
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two outcomes being a composite of the four pain items to 
determine mean pain severity and a mean of seven daily 
activities to determine pain interference.52 The BPI was 
created specifically to assess pain in patients with cancer 
and has been used in many clinical settings.52 It has been 
found to be both reliable and valid across a multitude of 
diverse cultures and languages and used in both clinical 
and research settings to evaluate pain.53

The Edmonton Symptom Assessment Scale (ESAS) is 
a nine- item patient- rated symptom visual analogue scale 
developed for use in assessing the symptoms of patients 
receiving palliative care.54 This ESAS will be used to 
collect information about the patients about their pain, 
anxiety and depression levels using a 10- point scale (ie, 
0=none to 10=worst possible). The ESAS is a validated 
instrument for assessing symptom intensity in this study’s 
population of people with cancer diagnoses.54

We designed the Client Satisfaction Questionnaire 
for this study. It asks three questions on a 10- point scale 
concerning their emotional experience and enjoy-
ment participants had during the VR experience. The 
three items are scored from 0 to 10 (0=none to 10=most 
possible). The total score is created by summing responses 
with the total possible score ranging from 0 to 30.

We constructed the VR Questionnaire for direct feed-
back for this study. It asks three questions of the partici-
pants on a 10- point scale regarding their physical/bodily 
experience while using VR, such as experiencing dizzi-
ness or nausea. Items are scored from 0 to 10 (0=none to 
10=most possible). The total scores are created by 
summing responses, and the total possible score ranges 
from 0 to 30.

The Morphine Milligram Equivalents (MMEs) will 
be measured to help calculate the total daily dose of 
opioids. The Opioid Diary and the SCRIPTS (South 
Carolina Reporting & Identification Prescription 
Tracking System) database will be utilised to calcu-
late the MMEs/day for each participant across the 
different study arms. The South Carolina prescription 
monitoring programme (SCRIPTS) is intended to 
improve the state’s ability to identify and stop diversion 
of prescription drugs in an efficient and cost- effective 
manner that will not impede the appropriate medical 
utilisation of licit controlled substances where there is a 
valid prescriber–patient or pharmacist–patient relation-
ship. At enrolment, patients will be instructed to main-
tain an Opioid Diary where they will write down the 
number of opioid doses they used during a day. They 
will be instructed to maintain this for the duration of 
the study. The frequency of when the SCRIPTS data-
base and Opioid Diary will be reviewed can be found in 
table 4, schedule of assessments.

The Charlson Comorbidity Index (CCI) was devel-
oped to predict mortality when multiple chronic condi-
tions existed within a patient. The CCI is an algorithm 
composed of more than 30 comorbid chronic conditions 
that allow researchers and physicians to predict mortality 
of a patient. The CCI has shown to be valid and reliable 

in clinical settings and specifically for patients with cancer 
.55 56

We designed a Pre/Post Intervention Numerical Scale 
that will have participants provide a score from an 11- point 
numerical scale regarding their pain, anxiety, and depres-
sion, immediately before and after each daily session.

Prior to mailing the HMD to the next participant, VR 
use data will be collected from the device. This includes 
(1) time of use of each session in seconds and the season 
name;(2) score from an 11- point numerical scale for 
pain, anxiety and depression, answered daily, immediately 
before and after each session; (3) total distance traversed 
in the VR environment during each session; total rotation 
of the headset during each session.

Adherence will be monitored with self- reported use 
in weekly surveys. If participants indicate <6 uses during 
the week, they will be asked to indicate the reason(s) for 
low adherence. All the data will be stored in encrypted 
REDCap software. If subjects do not complete the 
surveys, they will be sent up to three reminder prompts 
via REDCap.

Incentives
Participants will be eligible for up to US$100 in  Amazon. 
com gift cards. A US$25 gift card will be emailed at the 
end of weeks 1 and 2 if they complete ≥75% of surveys 
during each of those weeks. The third US$25 gift card will 
be emailed if they complete ≥75% of surveys and initiate 
the HMD return after week 3 of the intervention phase. 
The remaining US$25 gift card will be sent at the end of 
the 6- week period if they complete ≥75% of the surveys at 
the end of the postintervention phase.

Monitoring plan
Study progress and safety will be reviewed monthly. 
Progress reports, including participant recruitment and 
adverse events (AEs), will be provided to the monitoring 
committee following each monthly review. An annual 
report will be compiled and include a list and summary 
of any AEs in addition to addressing: (1) whether AE 
rates were consistent with prestudy assumptions; (2) 
reasons for dropouts; (3) whether study continuation is 
justified; and (4) conditions whereby the study might be 
terminated prematurely. The annual report will be sent 
to the monitoring committee and will be forwarded to 
the Institutional Review Board (IRB). The IRB and other 
applicable recipients will review study progress annually. 
The PI will also be sent copies of signed recommenda-
tions and comments from the monitoring committee.

Analysis
The statistical analysis will be conducted using the R soft-
ware package. Statisticians will be blinded and conduct 
analyses based on the labelling of the four groups as 1–4. 
We will use intent- to- treat analysis and account for missing 
data if needed using multiple imputation methods if 
data satisfy missing- at- random assumptions. To evaluate 
the acceptability of this approach, we will analyse weekly 
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trends in usage based on user feedback from the client 
satisfaction questionnaire and provide ongoing technical 
assistance to participants to minimise attrition. We will 
then use a difference- in- differences (DID) approach to 
identify a causal effect due to the intervention on the 
various outcome measures. The DID approach traces the 
causal effect of the intervention by identifying the differ-
ence in slopes between groups postintervention, based on 
multiple linear regression.57 This approach is extended 
to our study with four groups, where treatment effects 
are in the presence of other confounders and where 
there is more than a one- time point of interest (repeated 
measures data). Typically, these extensions result in a 
generalised hierarchical regression modelling framework 
with potential mixed effects and interaction effects. In 
our study, we use this generalised regression framework 
to test for a statistically significant causal effect of the 
intervention on each outcome. Normality will be tested 
by visually examining histograms and Q–Q plots of regres-
sion residuals. We will report the main effects, interaction 
effects, standard errors and 95% CIs on all the regression 
coefficients, including variance in the random effects. We 
expect regression coefficients for the main effects will be 
statistically significant. If this is the case, we will conduct 
post hoc tests for interaction effects between factors. 
Subgroup analysis will also be completed to account for 
possible moderation effects by sex, age, compliance, VR 
familiarity, comorbidities and other sociodemographic 
characteristics. Two- sided p values of<0.05 will be consid-
ered statistically significant.

Patient and public involvement
This protocol was developed in partnership with the 
University of South Carolina Patient Engagement Studio 
(PES). PES provided input during and beyond protocol 
development, such as survey and intervention burden, 
with the research team. The PES also helped design 
surveys. The PES brings together patients, community 
stakeholders, physicians and researchers to produce mean-
ingful and innovative research. The studio is committed 
to community impact by developing an intervention for 
the inclusion of patients and community members with 
guidance from the Patient- Centered Outcomes Research 
Institute.

Ethics and dissemination
The study has been approved by the Prisma Health IRB 
(Pro00114598). All participants enrolled in the study will 
provide written informed consent, which includes the 
data sharing plan. No post- trial care is planned. Results 
will be disseminated in peer- reviewed scientific journals. 
The recruiting providers and participants will be emailed 
the results. Authorship eligibility is based on signifi-
cant contributions to the study and review of the manu-
script. The principal investigator and coinvestigators will 
have access to the final dataset. The protocol has been 
published on  clinicaltrials. gov ( ClinicalTrials. gov Identi-
fier: NCT05348174). The project is scheduled to launch 

recruitment at Prisma Health, SC, in November 2022. 
After the implementation of the intervention, data collec-
tion and statistical analysis, we expect that the results of 
the trial will be submitted to a peer- reviewed journal in 
December 2023.
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