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Abstract

Background: Chronic musculoskeletal pain (MSP) affects more than 40% of adults aged 50 years and older and is
the leading cause of disability in the USA. Older adults with chronic MSP are at risk for analgesic-related side effects,
long-term opioid use, and functional decline. Recognizing the burden of chronic MSP, reducing the transition from
acute to chronic pain is a public health priority. In this paper, we report the protocol for the Brief EducaTional Tool
to Enhance Recovery (BETTER) trial. This trial compares two versions of an intervention to usual care for preventing
the transition from acute to chronic MSP among older adults in the emergency department (ED).

Methods: Three hundred sixty patients from the ED will be randomized to one of three arms: full intervention (an
interactive educational video about pain medications and recovery-promoting behaviors, a telecare phone call from
a nurse 48 to 72 h after discharge from the ED, and an electronic communication containing clinical information to
the patient’s primary care provider); video-only intervention (the interactive educational video but no telecare or
primary care provider communication); or usual care. Data collection will occur at baseline and at 1 week and 1, 3,
6, and 12 months after study enrollment. The primary outcome is a composite measure of pain severity and
interference. Secondary outcomes include physical function, overall health, opioid use, healthcare utilization, and an
assessment of the economic value of the intervention.

Discussion: This trial is the first patient-facing ED-based intervention aimed at helping older adults to better
manage their MSP and reduce their risk of developing chronic pain. If effective, future studies will examine the
effectiveness of implementation strategies.

Trial registration: ClinicalTrials.gov NCT04118595. Registered on 8 October 2019.
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Introduction

Background and rationale

Musculoskeletal pain (MSP) is estimated to affect more
than 40% of US adults age 50 years and older and results
in more than $200 billion in healthcare costs annually
[1, 2]. Chronic MSP is typically defined as pain affecting
the bones, muscles, ligaments, tendons, or nerves for 3
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months or more [3, 4]. Older adults are at particularly
high risk for chronic MSP. Chronic MSP results in a
greater reduction in physical function in older than
younger adults and increases risk of falls and injury
[5-7]. Chronic MSP also increases the risk of long-
term opioid use, opioid use disorder, and overdose [8, 9].

Chronic MSP generally begins with an acute pain
episode that persists. For example, approximately 9% of
individuals transition from acute to chronic MSP
following an episode of acute low back pain, [10] ~ 26%
after a motor vehicle collision [11], and 5% or more after
surgery [12]. Because of the debilitating consequences of
chronic MSP, the National Institutes of Health (NIH)
has identified developing better methods of preventing
the transition from acute to chronic MSP as a public
health priority [13, 14].

Several sources of evidence suggest that acute MSP
interventions can reduce the transition to chronic MSP
[15, 16]. In a quasi-experimental study of older adults
receiving orthopedic surgery, optimizing analgesia after
surgery reduced pain and improved function at 6 months
[17]. Effective early treatment of acute MSP may prevent
neurobiological changes mediating the development of
chronic MSP [18, 19]. Observational studies of older
adults suggest that acute MSP symptoms resolve in most
individuals in the first 6 weeks, after which recovery is
much less likely [16, 20]. For older adults who present
for care with moderate or severe acute MSP, primary
care follow-up often does not occur for several weeks
[21, 22]. Thus, the initial presentation for acute MSP
constitutes a unique opportunity to maximize recovery
during a critical period of transition to recovery vs. pain
persistence.

Objectives and trial design

We have developed an ED-based intervention for
patients with acute MSP based on a shared decision-
making (SDM) model [23]. This intervention supports
SDM between providers and patients at 3 or more
points during the early recovery period (Fig. 1). The full
intervention provides patients with information about
pain management, obtains information from the patient
about pain symptoms and early management choices,
and supports discussion between patients and providers
regarding the best course of treatment (bidirectional
arrows, Fig. 1). SDM is an appropriate model for the
management of acute MSP because there are numerous
reasonable treatment options and the best option often
depends on a patient’s values and preferences. Add-
itionally, observational studies suggest that SDM during
the ED encounter improves pain recovery and increases
satisfaction with treatment [24, 25]. In this paper, we
describe the methods of a patient-level, three-arm
randomized controlled trial in which we compare two
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Fig. 1 Conceptual model of shared decision-making during usual care and during the intervention for the proposed study. Bidirectional arrows
represent a decision-making interaction between the patient and provider. Broken arrows between patients and providers indicate
communication by patients who have not received education on pain management approaches

versions of an intervention, the full intervention (video,
telecare, and PCP communication) and a video-only
version, to usual care to prevent the transition to
chronic MSP among older adults who present with
MSP to an acute care setting.

Methods: participants, interventions, and outcomes
Overview of study design

The BETTER trial is an NIH-funded, assessor-blinded,
randomized controlled trial approved by the Institutional
Review Board at the University of North Carolina-Chapel
Hill. ED patients aged 50 years and older presenting to the
ED with acute MSP are screened for eligibility. All eligible
and willing patients sign a consent form given to them by
an RA in the ED, which includes permission to communi-
cate with their PCP, as well as a Health Information Privacy

Table 1 Schedule of enrollment and interventions

form, which authorizes the research team to access their
medical record.

Patients are randomized to one of three arms
(Table 1). Those receiving the full intervention view an
interactive educational video and receive a telecare
phone call from a research nurse 48-72h after study
enrollment; in addition, communication about the
patient’s ED visit and the treatment plan will be sent to
their PCP electronically (Fig. 2). A second group of
patients receive only the educational video, and a third
group (the control arm) receive care as usual.

All patients complete a baseline research assessment
in the ED, a phone call at 1week post-discharge to
assess processes that might mediate recovery, and phone
calls at 1, 3, 6, and 12 months following study enroll-
ment to assess outcomes. The primary outcome is pain
intensity and interference. Secondary outcomes include

Enrolment Allocation

Time point -t; 0

In ED
Video

48-72 h after discharge

PCP Communication

Telecare

Enrolment

Eligibility screen

Informed consent

Baseline interview

Allocation X
Interventions

Full intervention

Video-only

Usual care

See Table 3 for assessments/data collection measures by study time point
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Fig. 2 Description of the three components of the full intervention for the
patients and provider that may be indirectly influenced by the intervention

BETTER trial. Light gray text describes additional interactions between

measures of physical function, opioid use, analgesic side
effects, overall health, and healthcare utilization.

Study setting and eligibility criteria

The study enrolls 360 patients aged 50 years and older
who present to an acute care setting (ED or urgent care)
in the University of North Carolina Hospitals healthcare
system in the USA with MSP. Patients are excluded if
they do not speak English, have been admitted to the
hospital in the past 30 days, have pain due to self-injury,
have an Emergency Severity Index score of one, are a
prisoner, or have a diagnosis of somatoform disorder,
schizophrenia, dementia, or bipolar disorder. Patients
are also excluded if their pain is not musculoskeletal,
such as pain due to ischemia or infection, or if their pain
is located in the head, chest, or abdomen.

Patients who meet initial eligibility requirements are
approached by the Research Assistant (RA) for an in-
person assessment of additional exclusion criteria: current
pain intensity rating < 4 (numeric pain rating scale: 0 = no
pain, 10 =worst pain imaginable) or for those who have
received pain medication, a pain intensity rating < 4 prior
to receipt of pain medication, pain that began >7 days
prior to the ED visit, previous medical care for their pain,
opioid use in the past 3 months (excluding the day of the
ED visit), residence in a nursing home or homelessness, or
at-risk alcohol use (=5 drinks in a single day or>15
drinks in a single week). Patients must also have a working
phone number for follow-up calls. Patients meeting all
eligibility are invited to enroll in the study.

Assignment of interventions: allocation and blinding

Patient randomization utilizes 1:1:1 allocation with randomly
permuted blocks of random sizes. Randomization is stratified
based on two dichotomous characteristics: age (50—64 years
or > 65 years) and access to a PCP (yes or no). The latter is

assessed with the question, “Do you have access to a primary
care provider who you can arrange a follow-up appointment
within the next two weeks?” The study statistician created a
program for generating the randomization schedule in SAS,
version 94 (SAS Institute, Cary, NC). The Lead Data
Manager updated the random number generation seed in
the Statistician’s program, generated the final randomization
schedule, and uploaded the resulting schedule into the secure
randomization module in the Research Electronic Data
Capture (REDCap) database. To ensure allocation conceal-
ment, the Lead Data Manager is the only member of the
study team with access to the final randomization schedule.
Throughout data collection, the primary RA collecting all
follow-up data and the study statistician are blinded to
patient treatment arm.

After baseline data is collected, a second unblinded RA
randomizes the patient and meets with the patient to
either show them the educational video or to conclude the
acute care portion of the study. There is the potential for
unblinding during follow-up interviews if a patient refers
to intervention components. The primary outcome is
assessed at the beginning of each interview to reduce the
likelihood of unblinding for this outcome. If unblinding
occurs, a different RA will complete that patient’s subse-
quent follow-up calls.

Interventions
Full intervention
The full intervention includes three components.

Interactive educational video The video was created in
partnership with a local video production company (Horizon
Productions, Durham, NC). The goal of the video is to
educate patients and provide them with options for
managing pain on their own. The video first discusses when
and how to use the most common classes of pain
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medications (acetaminophen, nonsteroidal anti-inflammatory
drugs (NSAIDs), and opioids) and then discusses recovery-
promoting behaviors (physical activity, sleep, social support,
and relaxation breathing; Table 2). To encourage engage-
ment with the video, after each section, patients are
prompted by the video to answer a multiple-choice question
about the content and provided with an explanation of the
correct response. The average time to show all sections of
the video is 13 min and 20s. The video is shown to patients
after the initial evaluation by a provider but prior to dis-
charge. The intent is that having seen the video, patients will
be more likely to engage in shared decision-making with
their provider regarding outpatient pain management prior
to discharge.

Patients are shown the video on an iPad and provided
with headphones. An unblinded RA watches the video
with the patient and records the video play-through rate.
When interrupted, the RA stops the video for the
provision of healthcare and then continues when care is
completed. If people (ie., family or caregivers) are with
the patient, the RA asks the patient if they would like
these individuals to remain present before showing the
video and documents the number of individuals who de-
cide to remain in the room.

Telecare phone call from the research nurse The
telecare component is adapted from previous telecare

Table 2 Outline of content provided in the educational video

Topic Content

Introduction Benefits and risks of treatment

Pharmacologic treatment

Acetaminophen Contraindications, risks, maximum dosage,

names, knowledge question

NSAIDs Contraindications, risks, common names,
knowledge question
Opioids Risks, side effects, side effect prevention,

addiction, knowledge question

Medication interactions; round the clock
vs. as-needed; alternative therapies;
consider pain medication before physical
activity

Strategies for using
analgesics

Non-pharmacological
treatment

Physical activity Movement to promote healing; physical

therapy

Sleep Prioritization; methods to improve sleep

hygiene

Social support Inform others about pain; seek support

to stay active

Relaxation When and how to perform deep
strategies breathing exercises
Closing Assess pain daily and modify approach

as needed; encourage primary provider
follow-up

Page 5 of 11

trials aimed at optimizing pharmacological and behavioral
treatment of pain in primary care and specialty settings
[41-43]. In the BETTER trial, this component consists of
a ~15-min phone call by a trained research nurse 48 to
72 h after the patient’s ED discharge. The goal of the call
is to address suboptimal pain management treatments and
behaviors and provide patients with knowledge to self-
manage their pain symptoms. In designing the language
for the call, we had four priorities: (1) reinforcing the
video’s content, (2) identifying and addressing potentially
unsafe analgesic use, (3) identifying and addressing
barriers to using recovery promoting behaviors, and (4)
ensuring PCP follow-up, particularly for those with
persistent pain symptoms who may be at high-risk for a
transition from acute to chronic pain.

The telecare conversation follows a standardized script
that assesses pain symptoms; medication use, dosing,
contraindications, and side effects; and use of and
barriers to use of recovery promoting behaviors
(physical activity, sleep, social support, and relaxation
breathing). The language and content of the telecare call
is designed to support a partnership between the patient
and the nurse with an emphasis on respect for the
patient’s experience and perspective, an explicit desire to
understand what is important to the patient, and
recognition that the patient will be making most
treatment decisions without direct input from a medical
provider. Consistent with this approach, the script
utilizes open-ended questions, such as “what are you
doing to manage your pain and get back to your usual
activities?” rather than yes or no questions. In order to
optimize the therapeutic value of the call, training for
calls emphasizes supporting decisions and behaviors
already undertaken by the patient that promote recovery.
When a barrier, challenge, or problem is reported, the
nurse acknowledges the problem and then direct the
conversation to supporting the patient in identifying
solutions. If indicated, the nurse may recommend use
and dosing of acetaminophen, NSAIDs, and opioids.
Since the nurse cannot prescribe opioids, nurse recom-
mendations for use of opioids are limited to patients
who received a prescription for opioids from the emer-
gency provider. The call concludes with the research
nurse encouraging PCP follow-up and providing infor-
mation about how to obtain a PCP if the patient does
not have one.

Several steps are taken to ensure adherence to the
script. First, the nurse conducting the telecare call
receives training from the investigative team on how to
implement the script and completes three practice calls
with feedback from the study principal investigator.
Further, all telecare calls with patients are recorded and
the duration of each call is tracked. The principal
investigator for the study will listen to the first 25 calls
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and a random 10% sample of subsequent calls to assess
adherence. If deviation from the duration, content, or
style is observed, further education for the nurse is
performed.

Communication with PCP The final component is
electronic communication with the patient’s PCP regarding
the ED visit and treatment plan. The communication with
the PCP is intended to support a transition of care from the
ED provider to the PCP, allowing the PCP to reinforce the
safe and effective use of analgesics and recovery-promoting
behaviors and to adjust the treatment plan as needed. The
communication with the PCP reflects our understanding of
optimal pain management as an iterative process [44].
After completing telecare, the research nurse sends
the patient's PCP a summary of their condition and
treatment plan, reporting date, time, location, and
reason for the ED visit; results of ED diagnostics studies;
discharge prescriptions and recommendations; a summary
of the video, including the link; a summary of the telecare
conversation including pain symptoms, medication use, and
use of recovery promoting behaviors; and encouragement
for follow-up and engagement with the patient regarding
pain symptoms, safe and effective use of medication, and
reinforcement of the need for recovery promoting behaviors.
Messages are sent through an electronic message in the
electronic health record to providers who use Epic, a com-
mon electronic health record system. For providers who do
not use Epic, messages are sent through secure email or fax.

Video-only intervention

Patients in this arm view the interactive educational
video as described above; however, they do not receive a
telecare call from the research nurse nor is a message
sent to their PCP. The reason for testing a video-only
version of the intervention is that it is easier to imple-
ment, so if the video-only version has greater efficacy
compared to usual care, then the video-only version may
be the preferred approach for implementation efforts.
Alternatively, a hybrid approach that uses either the full
intervention or the video-only intervention based on
patient factors that predict response to treatment might
be developed.

Usual care

Patients randomized to the usual care arm receive
analgesic recommendations, prescriptions, and advice
regarding recovery behaviors as provided by the patient’s
acute care provider and nurse. We recognize that the
amount of time spent by providers and nurses on
education about pain management during an acute care
visit is varied but often brief. We have chosen not to
include a sham intervention or enhanced usual care
because the intent of the study is to determine if the
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intervention improves upon what is typically done for
patients [45].

Provisions for clinical care

Consistent with this intent, no restrictions are placed on
the care from acute care providers for any of the study
arms. Discontinuation of interventions is not anticipated
since this is an education-based intervention. However,
participants may request to stop the study at any time. If
a medication or behavior recommended in the video or
telecare causes a concerning side effect for the partici-
pant, the participant will be advised to stop the behavior
or medication and consult their PCP. Patients are com-
pensated for their participation throughout the study, and
there is no post-trial care upon completion of the study.

Data collection and management

Patients complete a baseline interview in the ED to
assess their (1) history of pain symptoms and current
pain, (2) attempted treatments to manage pain including
both analgesics and recovery-promoting behaviors, (3)
perceived efficacy in their ability to manage pain, and (4)
overall health (Table 3). Efficacy outcomes are assessed
by phone 1, 3, 6, and 12 months after study enrollment
(Table 3). Patients who are unexpectedly admitted to the
hospital have their first follow-up call 1 week after hospital
discharge. All 360 enrolled patients are compensated for
their time for completing the assessments, receiving $40
for completing the ED assessment, $20 for the 1-week
follow-up, and $25 for each additional follow-up.

Data quality and safety monitoring

Data is entered into REDCap, a secure research database
which assigns patients unique identifiers to maintain
confidentiality, by an RA. Any paper forms, including
signed consent and HIPPA forms and data collection
forms, will be maintained by the Study Coordinator in a
locked filing cabinet. The Lead Data Manager runs weekly
reports to assess data quality. As the trial is low risk and
does not require a Data Safety Committee, the Data Safety
Officer, who is independent from the study team, will
track participant recruitment and enrollment milestones
and assess adverse events. The Data Safety Officer will
receive both bi-annual reports and will be notified any
time a serious adverse event occurs. If concerns arise, the
Data Safety Officer, Study Coordinator, and PI will meet
to discuss protocol modifications and communicate them
to co-investigators and participants as needed.

Assessment and collection of outcomes

The primary outcome of pain severity and pain interference
is assessed using the 11-item Brief Pain Inventory (BPI) at
1, 3, and 6 months. Secondary outcomes include physical
function (PROMIS-Physical Function 4), analgesic use and
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Table 3 Data collection measures by study time point
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Baseline
(ED visit)

Measure

1-week follow up 1-, 3-, 6-, and 12-month follow-up

Access to a primary care provider X
Analgesic use (opioid and non-opioid) X
Use of recovery-promoting behaviors X
Brief Pain Inventory (pain severity only) [26] X
Brief Pain Inventory (pain severity and interference)
Anticipated pain recovery [26]

History of chronic pain [27]

Pain Catastrophizing Scale’

PROMIS Global Health-2a (prior to pain) [28]
PROMIS Physical Function (prior to pain)

PROMIS Global Health-2a (including pain)

PROMIS Physical Function (including pain)

Patient Health Questionnaire (prior to pain) [29]
Generalized Anxiety Disorder-2 (prior to pain) [30]
ENRICHD Social Support Instrument-2 questions [31]
Control Preference Scale [32]

Pain Self-Efficacy Questionnaire-4 item [33]

Single Item Literary Screen [34]

X X X X X X X X X X X X X X

Tobacco Screening Measure [35]

Global Impressions of Change [36]

9-item Shared Decision-making Questionnaire [37]
Preparedness and confidence questions

Opioid specific questions®

Non-opioid analgesic questions

Opioid-Related Symptom Distress Scale [38]
Pittsburgh Insomnia Rating Scale [39]
International Physical Activity Questionnaire [40]

Health utilization questions®

X X X X X X X X X

“Data obtained through Electronic Health Record AND Questionnaires
PData will be collected for all intervention groups

side effects (Opioid-Related Symptom Distress Scale), over-
all health (PROMIS Global Health-Physical 2a), and indi-
vidual components of the BPI (Table 2). Data on the use of
recovery-promoting behaviors are collected through asking
patients about strategies used besides medication in the last
2 weeks to manage pain. Anxiety symptoms will be mea-
sured using the Generalized Anxiety Disorder-Short Form
and depressive symptoms using the Patient Health Ques-
tionnaire. The same data are collected at 1, 3, 6, and 12
months. Recognizing the potential for loss to follow-up and
unrelated health events to influence outcomes at 12
months, data from this time point are not used for the pri-
mary outcome but are included in secondary analyses.
Healthcare utilization is measured by each patient’s total
number of ED visits, total number of outpatient physician
visits (including visits to an urgent care, primary care, or

specialist), and total number of hospitalizations and days
hospitalized. Data on healthcare utilization are collected
using two approaches: (1) patient report and (2) review of
electronic health record (EHR) data. Recognizing that we
have incomplete access to EHRs for patients whose
primary care is not within our healthcare system, patient
reported healthcare utilization will be the primary source
of information for the economic analysis. If there are
sufficient patients with EHR data, then a separate
subgroup analysis will be conducted in these patients.

Statistical methods

We calculated power for comparing mean change in the
BPI total score across the three trial arms using a
standard approach for linear mixed models [46].
Following a recent consensus group recommendation, a
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1 point difference in BPI is considered the minimum
clinically important difference between treatment groups
[47]. We simulated a study dataset in which the full
intervention and video-only groups experienced post-
randomization mean BPI scores 1 point lower than that
in the usual care group. In the simulated data, we
assumed that loss-to-follow-up times would be exponen-
tially distributed such that the total loss would be 10% at
6 months. Under these assumptions, randomizing 120
patients to each group would provide at least 90% power
for testing the overall null hypothesis of no difference
across the three groups in mean change from baseline to
any follow-up visit. Furthermore, this sample size would
provide about 88% power for the comparison between
the intervention group and the usual care group under
these same assumptions, each tested at Bonferroni-
adjusted 2.5% significance levels.

Linear mixed models will be used in the primary
analysis with intention-to-treat group assignments, con-
trolling for baseline variables that are known to influence
pain recovery: ED pain, age, gender, race, comorbidities,
baseline intermittent opioid use, history of chronic pain,
and access to a PCP. We will first test a 6 degrees of free-
dom (df) linear contrast of the overall null hypothesis of
no mean difference in the primary outcome at any of the
1-, 3-, and 6-month follow-up assessments across the 3
groups at the 5% significance level. If the overall null
hypothesis is rejected, we will then conduct separate 3 df
contrasts to compare each of the intervention groups with
the control group using a Bonferroni-adjusted 2.5%
significance level. We will secondarily estimate mean pair-
wise differences along with 95% confidence intervals at
each time point, including data collected at the 12-month
follow-up time point. We will conduct secondary analyses
to estimate the effect of treatment on secondary outcomes
(physical function, opioid use, side effects, sleep quality,
anxiety symptoms, depressive symptoms, overall health,
and healthcare utilization) using a similar approach. A
per-protocol analysis, which will exclude patients who
were found to meet exclusionary criteria after enrolling in
the study, specifically those who are admitted to the hos-
pital and who are found to have pain that is not musculo-
skeletal in origin, will also be performed for all outcomes.

To estimate the change in healthcare cost resulting per
case of moderate or severe pain prevented with the full or
the video-only intervention, we will calculate an incre-
mental cost-effectiveness ratio (Fig. 3) [48—50]. Bootstrap-
ping will be used to address uncertainty [51, 52]. Costs in

ICER = COStlnterventionGroup ~ COStControIGroup

Eﬂ:eCtInterventionGroup - Ef-feCtControlGroup

Fig. 3 Incremental cost-effectiveness ratio

Page 8 of 11

the numerator are estimated from key patient-reported
health utilization costs (physician visits, ED visits, and days
hospitalized) for both intervention and usual care groups.
Intervention costs for the numerator will be the per
patient costs of showing the video and administering the
telecare call, which includes estimates for compensating
nurses for their time. The denominator will be the likeli-
hood of preventing a case of moderate or severe pain. If a
substantial portion of patients appear to receive all their
care from sites where data are available in the EHR,
additional cost analyses in this subset of patients will be
conducted using only EHR data.

Discussion

The BETTER trial is a three-arm efficacy trial of two
versions of an SDM-based intervention for older adults
receiving care for acute MSP. Our goal is to evaluate the
effects of the full intervention and video-only interven-
tion on long-term pain severity and pain interference
compared to usual care; secondarily, it assesses the effect
on analgesic-related side effects and adverse events,
function, quality of life, long-term opioid use, and
healthcare utilization. Although the full intervention in-
cludes multiple components of SDM (patient education,
discussion between nurse and patient, communication
with primary provider to support additional care), the
educational video on its own would be more feasible for
implementation and is therefore included as one of the
trial arms. In the pilot study for BETTER, clinically
important differences in pain symptoms and opioid use
between both versions of the intervention and the usual
care group were observed at 1 month [53]. We will
examine whether these differences are confirmed in this
appropriately powered trial and whether the effects of
the intervention are sustained beyond 1 month. Al-
though older adults are the focus of this study, if effica-
cious, we intend to test the generalizability of the
intervention(s) on other populations in other clinical
settings.

The video we developed provides patients with
information regarding medication and behaviors to inform
their pain management decisions during conversations with
their provider and after the visit. The video also encourages
specific medications and behaviors which are likely to be
beneficial during recovery. Understanding of analgesics and
recovery-promoting behaviors among older adults is often
poor, and patients who lack a basic understanding of anal-
gesic names, dosing, and contraindications are at increased
risk for side effects and adverse events [54]. Additionally,
less formal education is associated with higher rates of opi-
oid use [55, 56], suggesting that education regarding risks
of opioids and of alternate pain management approaches
might reduce opioid use. Fortunately, observational data
suggest that patients want more communication with acute
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care providers about how to treat their pain [57]. A central
assumption underlying the development of the intervention
video is that increasing patient knowledge about analgesics
and recovery behaviors improves recovery and reduces ad-
verse events. Regarding opioid use, the intervention video
teaches patients about the risks and benefits of opioids. It
warns that opioids have inherent risks and should be
avoided in patients at high risk for opioid use disorder, but
that judicious use of opioids during the first few days of re-
covery may improve long-term outcomes for patients with
acute severe pain [17, 58]. While analgesics can help reduce
pain symptoms, exclusively focusing on analgesics as the
means for optimizing recovery is neither the most effective
approach nor a healthy message for patients. Sleep, social
support, and management of symptoms of depression and
anxiety are also likely important during the early recovery
period [59-61]. Further, to the extent possible, physical ac-
tivity during the early recovery period likely improves re-
covery [62, 63]. The telecare component of the full
intervention is designed to help patients incorporate both
proper analgesic use and recovery-promoting behaviors
into pain management; it is informed by the work of
Kroenke and colleagues, who have observed decreases in
pain as a result of symptom monitoring and telecare
management of symptoms for patients with chronic pain in
both primary care and oncology settings [41-43].

Although we consider the study to be an efficacy trial,
we made several deliberate choices to increase the
clinical relevance of the study in order to facilitate
subsequent implementation. First, the inclusion criteria
broadly include patients with acute MSP and we
anticipate the study sample will be diverse in regard to
etiology of pain symptoms as well as race, ethnicity, and
formal education. Second, the video and telecare are
brief (approximately 15 min in duration) so that they
could be administered during an acute care visit and by
a nurse, respectively. Third, we decided to allow family
members and friends to remain in the room during the
viewing of the video, recognizing that this is what is
likely to happen during implementation.

There are several anticipated challenges to the conduct
of this trial. One challenge is loss to follow-up. In our prior
work, follow-up rates ranged from 76 to 93% [11, 53].
Several strategies have been taken to optimize follow-up:
we are testing phone numbers of patients prior to enroll-
ment; collecting alternate phone numbers and alternate
contacts; reminding all patients about follow-up calls by
mail; and compensating patients for each call they
complete. A second challenge is that chronic MSP can
cause physical disability, sleep disruption, and social isola-
tion [64, 65]. Simply teaching patients how to address these
problems does not ensure they will be resolved. Therefore,
the nurse is individualizing telecare as much as possible to
support patients in identifying solutions. Similarly, the
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video provides options for recovery-promoting behaviors
and encourages PCP follow-up when appropriate. Third,
although the video is designed to promote an SDM-type
conversation between providers and patients prior to
discharge, whether patients use the knowledge they gain
from the video to engage in conversations with providers
and whether providers are receptive to these conversations
are unknown. To measure the effect of the video on
promoting SDM, patient-provider interactions are assessed
during the 1-week process outcome assessment.

The NIH has declared a need to prevent the transition
from acute to chronic MSP, especially among older
adults. The BETTER trial is the first clinical trial to
address this problem using an SDM approach in an
acute care setting. Given the large number of older
adults receiving care annually for acute MSP, the results
of this trial have the potential to inform implementation
and dissemination efforts that could have a positive
impact on the burden of chronic MSP and long-term
opioid use among older adults.

Trial status

The trial is registered on ClinicalTrials.gov under
NCT04118595. The study is using Study Protocol
Version 1, October 23, 2019. The first participant was
enrolled on February 3, 2020. The estimated completion
date of recruitment is June 1, 2022.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/513063-020-04552-3.

[ Additional file 1. Informed consent }

Abbreviations

BETTER: Brief Educational Tool to Enhance Recovery; BPI: Brief Pain Inventory;
ED: Emergency department; EHR: Electronic health record;

MSP: Musculoskeletal pain; NSAID: Nonsteroidal anti-inflammatory drug;

PCP: Primary care provider; RA: Research Assistant; REDCap: Research
Electronic Capture Database; SDM: Shared decision-making

Acknowledgements

The authors would like to thank Julie Rusyniak, the study coordinator of the
BETTER trial from May 2020 to October 2020, who contributed to setting the
foundations for the BETTER trial.

Trial status
Recruiting.

Authors’ contributions

TPM, SM, and FK conceived the study protocol and participated in the
design of the methodology. MAW and MB drafted the statistical analysis
protocol and SS drafted the methods for analyzing healthcare utilization
data. All other authors (MW, BT, KHR, and KK) made various contributions,
including helping to draft and prepare the manuscript, drafting the study
protocol, and consulting on the conduct of the trial. All authors read and
approved the final manuscript. Eugenia B. Quackenbush, MD, FACEP, Director
of the Division of Clinical Trials Research at UNC, will serve as the Data Safety
Officer for the study.


https://doi.org/10.1186/s13063-020-04552-3
https://doi.org/10.1186/s13063-020-04552-3

Platts-Mills et al. Trials (2020) 21:615

Funding

The study is funded by the National Institute on Aging of the National
Institutes of Health under award number 1ROTAG058702-01A1. The funding
body has approved the design of the study and the methods for collection,
analysis, and interpretation of data, but is not involved in the conduct of the
trial or the final analysis of results.

Availability of data and materials

Deidentified data will be shared on ClinicalTrials.gov 9 to 36 months
following publication. Investigators who would like access to the full dataset
may contact the PI directly.

Ethics approval and consent to participate

The study is approved by the University of North Carolina at Chapel Hill
Institutional Review Board (IRB Number: 19-0204). Written, informed consent
will be obtained for all participants.

Consent for publication

All participants are provided with a copy of their signed consent form and
their signed HIPPA authorization. A model consent form and a model HIPPA
authorization will be provided to Trials or researchers upon request.

Competing interests
The authors declare they have no competing interests.

Author details

'Department of Emergency Medicine, University of North Carolina at Chapel
Hill, Houpt Bldg, 170 Manning Dr, Chapel Hill, NC 27599, USA. “Department
of Anesthesiology, University of North Carolina Hospitals, Chapel Hill, NC,
USA. Department of Health Policy and Management, Gillings School of
Public Health, University of North Carolina at Chapel Hill, Chapel Hill, NC,
USA. “Regenstrief Institute and Department of Medicine, Indiana University,
Indianapolis, IN, USA. °School of Medicine, Yale University, New Haven, CT,
USA. 6Departmem of Mathematics and Statistics, Elon University, Elon, NC,
USA. "Department of Psychology and Neuroscience, Duke University,
Durham, NC, USA.

Received: 1 May 2020 Accepted: 23 June 2020
Published online: 06 July 2020

References

1. Control CD. Prevention. Prevalence of self-reported arthritis or chronic joint
symptoms among adults—-United States, 2001. MMWR Morb Mortal Wkly
Rep. 2002,51(42):948.

2. Ma VY, Chan L, Carruthers KJ. Incidence, prevalence, costs, and impact on
disability of common conditions requiring rehabilitation in the United
States: stroke, spinal cord injury, traumatic brain injury, multiple sclerosis,
osteoarthritis, rheumatoid arthritis, limb loss, and back pain. Arch Phys Med
Rehabil. 2014;95(5):986-95 el.

3. Steingrimsdottir OA, Landmark T, Macfarlane GJ, Nielsen CS. Defining
chronic pain in epidemiological studies: a systematic review and meta-
analysis. Pain. 2017;158(11):2092-107.

4. Naik AD, Schulman-Green D, McCorkle R, Bradley EH, Bogardus ST. Will older
persons and their clinicians use a shared decision-making instrument? J
Gen Intern Med. 2005;20:640-3.

5. Leveille SG, Jones RN, Kiely DK, Hausdorff JM, Shmerling RH, Guralnik JM,
et al. Chronic musculoskeletal pain and the occurrence of falls in an older
population. JAMA. 2009;302(20):2214-21.

6.  Patel KV, Guralnik JM, Dansie EJ, Turk DC. Prevalence and impact of pain
among older adults in the United States: findings from the 2011 National
Health and Aging Trends Study. Pain. 2013;154(12):2649-57.

7. Johannes CB, Le TK, Zhou X, Johnston JA, Dworkin RH. The prevalence of
chronic pain in United States adults: results of an internet-based survey. J
Pain. 2010;11(11):1230-9.

8. Solomon DH, Rassen JA, Glynn RJ, Lee J, Levin R, Schneeweiss S. The
comparative safety of analgesics in older adults with arthritis. Arch Intern
Med. 2010;170(22):1968-76.

9. Chang YP. Factors associated with prescription opioid misuse in adults aged
50 or older. Nurs Outlook. 2018;66(2):112-20.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Page 10 of 11

Gurcay E, Bal A, Eksioglu E, Hasturk AE, Gurcay AG, Cakci A. Acute low
back pain: clinical course and prognostic factors. Disabil Rehabil. 2009;
31(10):840-5.

Platts-Mills TF, Flannigan SA, Bortsov AV, Smith S, Domeier RM, Swor RA,

et al. Persistent pain among older adults discharged home from the
emergency department after motor vehicle crash: a prospective cohort
study. Ann Emerg Med. 2016,67(2):166-76 eT.

Macrae WA. Chronic post-surgical pain: 10 years on. Br J Anaesthesia. 2008;
101(1):77-86.

National Institutes of H. Grand Challenge on Chronic Pain NIH.gov: National
Institute of Health; [Available from: https://neuroscienceblueprint.nih.gov/
chronic_pain.htm.

Control CfD, Prevention. Prevalence and most common causes of disability
among adults—United States, 2005. MMWR Morb Mortal Wkly Rep. 2009;
58(16):421-6.

Katz J, Seltzer ZE. Transition from acute to chronic postsurgical pain: risk
factors and protective factors. Expert Rev Neurother. 2009;9(5):723-44.
Henschke N, Maher CG, Refshauge KM, Herbert RD, Cumming RG, Bleasel J,
et al. Prognosis in patients with recent onset low back pain in Australian
primary care: inception cohort study. BMJ. 2008,337:a171.

Morrison RS, Flanagan S, Fischberg D, Cintron A, Siu AL. A novel
interdisciplinary analgesic program reduces pain and improves function in
older adults after orthopedic surgery. J Am Geriatr Soc. 2009;57(1):1-10.
MclLean SA, Clauw DJ, Abelson JL, Liberzon I. The development of persistent
pain and psychological morbidity after motor vehicle collision: integrating
the potential role of stress response systems into a biopsychosocial model.
Psychosom Med. 2005;67(5):783-90.

McLean SA. The scientific journey to predicting and preventing
postoperative pain: recalling Dr. Wall's stories along the way.
Anesthesiology. 2013;119(6):1244-6.

Platts-Mills TF, Esserman DA, Brown DL, Bortsov AV, Sloane PD, MclLean SA.
Older US emergency department patients are less likely to receive pain
medication than younger patients: results from a national survey. Ann
Emerg Med. 2012,60(2):199-206.

Beaudoin FL, Merchant RC, Clark MA. Prevalence and detection of
prescription opioid misuse and prescription opioid use disorder among
emergency department patients 50 years of age and older: performance of
the Prescription Drug Use Questionnaire, Patient Version Am J Geriatr
Psychiatry 2016,24(8):627-636.

Platts-Mills TF, Burke GF, Lee YM, Swor RA, Zaleski EZ, Clauw DJ, et al. Pain
and interference of pain with function and mood in elderly adults involved
in a motor vehicle collision: a pilot study. Exp Aging Res. 2012;38(3):330-43.
Charles C, Gafni A, Whelan T. Shared decision-making in the medical
encounter: what does it mean? (or it takes at least two to tango). Soc Sci
Med. 1997;44:681-92.

Holland WC, Hunold KM, Mangipudi SA, Rittenberg AM, Yosipovitch N,
Platts-Mills TF. A prospective evaluation of shared decision-making
regarding analgesics selection for older emergency department patients
with acute musculoskeletal pain. Acad Emerg Med Off J Soc Acad Emerg
Med. 2016;23(3):306-14.

Isaacs CG, Kistler C, Hunold KM, Pereira GF, Buchbinder M, Weaver MA,
et al. Shared decision-making in the selection of outpatient analgesics
for older individuals in the emergency department. J Am Geriatr Soc.
2013;61(5):793-8.

Cleeland CS, Ryan KM. Pain assessment: global use of the brief pain
inventory. Ann Acad Med Singap. 1994,23(2):129-38.

Deyo RA, Dworkin SF, Amtmann D, Andersson G, Borenstein D, Carragee E,
et al. Report of the NIH task force on research standards for chronic low
back pain. Phys Ther. 2015;95(2):.e1-e18.

Hays RD, Bjorner JB, Revicki DA, Spritzer KL, Cella D. Development of
physical and mental health summary scores from the patient-reported
outcomes measurement information system (PROMIS) global items. Qual
Life Res. 2009;18(7):873-80.

Kroenke K, Spitzer RL, Williams JB. The Patient Health Questionnaire-2:
validity of a two-item depression screener. Med Care. 2003;41(11):1284-92.
Kroenke K, Spitzer RL, Williams JB, Monahan PO, Lowe B. Anxiety disorders
in primary care: prevalence, impairment, comorbidity, and detection. Ann
Intern Med. 2007;146(5):317-25.

Vaglio J, Conard M, Poston W, O'Keefe J, Haddock C, House J, et al. Testing
the performance of the ENRICHD Social Support Instrument in cardiac
patients. Health Qual Life Outcomes. 2004;2:24.


https://neuroscienceblueprint.nih.gov/chronic_pain.htm
https://neuroscienceblueprint.nih.gov/chronic_pain.htm

Platts-Mills et al. Trials

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

(2020) 21:615

Degner LF, Sloan JA, Venkatesh P. The control preferences scale. Can J Nurs
Res. 1997,29(3):21-43.

McWilliams LA, Kowal J, Wilson KG. Development and evaluation of short
forms of the Pain Catastrophizing Scale and the Pain Self-efficacy
Questionnaire. Eur J Pain. 2015;19(9):1342-9.

Morris NS, MacLean CD, Chew LD, Littenberg B. The Single Item Literacy
Screener: evaluation of a brief instrument to identify limited reading ability.
BMC Fam Pract. 2006;7:21.

Kaye AD, Cornett EM, Hart B, Patil S, Pham A, Spalitta M, et al. Novel
pharmacological nonopioid therapies in chronic pain. Curr Pain Headache
Rep. 2018;22(4):31.

Guy W. ECDEU Assessment Manual for Psychopharmacology, Revised. US
Department of Health,Education, and Welfare Publication (ADM). Rockville,
MD: National Institute of Mental Health, 1976:76-338.

Kriston L, Scholl |, Holzel L, Simon D, Loh A, Harter M. The 9-item Shared
Decision Making Questionnaire (SDM-Q-9). Development and psychometric
properties in a primary care sample. Patient Educ Couns. 2010;80(1):94-9.
Apfelbaum JL, Gan TJ, Zhao S, Hanna DB, Chen C. Reliability and validity of
the perioperative opioid-related symptom distress scale. Anesth Analg.
2004,99(3):699-709.

Moul DE, PP, Miewald JM, Carey TJ, Buysse DJ. Preliminary study of the test-
retest reliability and concurrent validities of the Pittsburgh Insomnia Rating
Scale (PIRS). Sleep. 2002,25:A246-7.

Booth M, Booth M. Assessment of physical activity: an international perspective.
Res Q Exerc Sport 71, $114-5120. Res Q Exerc Sport. 2000;71:5114-20.

Kroenke K, Krebs EE, Wu J, Yu Z, Chumbler NR, Bair MJ. Telecare
collaborative management of chronic pain in primary care: a randomized
clinical trial. JAMA. 2014;312(3):240-8.

Kroenke K, Theobald D, Wu J, Norton K, Morrison G, Carpenter J, et al. Effect
of telecare management on pain and depression in patients with cancer: a
randomized trial. JAMA. 2010;304(2):163-71.

Kroenke K, Baye F, Lourens SG, Evans E, Weitlauf S, McCalley S, et al.
Automated self-management (ASM) vs. ASM-enhanced collaborative care
for chronic pain and mood symptoms: the CAMMPS randomized clinical
trial. J Gen Intern Med. 2019;34(9):1806-14.

Kessler C, Shakeel F, Gene Hern H, Jones JS, Comes J, Kulstad C, et al. An
algorithm for transition of care in the emergency department. Acad Emerg
Med. 2013;20(6):605-10.

Freedland KE, Mohr DC, Davidson KW, Schwartz JE. Usual and unusual care:
existing practice control groups in randomized controlled trials of
behavioral interventions. Psychosom Med. 2011,73(4):323.

Littell RC, Milliken GA, Stroup WW, Wolfinger RD, Schabenberger O. SAS for
mixed models. 2nd ed. Cary, NC: SAS Institute; 2006.

Dworkin RH, Turk DC, Wyrwich KW, Beaton D, Cleeland CS, Farrar JT, et al.
Interpreting the clinical importance of treatment outcomes in chronic pain
clinical trials: IMMPACT recommendations. J Pain. 2008;9(2):105-21.
Drummond MF, McGuire A. Economic evaluation in health care: merging
theory with practice. New York: OUP Oxford; 2001. https://www.worldcat.
org/title/economicevaluation-in-health-care-merging-theory-with-practice/
oclc/47013207.

Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Torrance GW.
Methods for the economic evaluation of health care programmes. Oxford:
Oxford university press; 2015. https://www.worldcat.org/title/methods-for-
theeconomic-evaluation-of-health-care-programmes/oclc/929813925
?referer=di&ht=edition.

Gold MR. Cost-effectiveness in health and medicine. New York: Oxford
university press; 1996. https://onlinelibrary.wiley.com/doi/abs/10.1002/
(SIC1)1099-176X(199906)2:2%3C91::AID-MHP46%3E3.0.CO;2-1.

Briggs A. Economics notes: handling uncertainty in economic evaluation. Br
Med J. 1999;319(7202):120.

Chaudhary MA, Stearns SC. Estimating confidence intervals for cost-
effectiveness ratios: an example from a randomized trial. Stat Med. 1996;
15(13):1447-58.

Platts-Mills TF, Hollowell AG, Burke GF, Zimmerman S, Dayaa JA,
Quigley BR, et al. Randomized controlled pilot study of an
educational video plus telecare for the early outpatient management

of musculoskeletal pain among older emergency department patients.

Trials. 2018;19(1):10.

Carter MW, Yang BK, Davenport M, Kabel A. Increasing rates of opioid
misuse among older adults visiting emergency departments. Innov Aging.
2019;3(1):igz002.

55.

56.

57.

58.

59.

60.

62.

63.

64.

65.

Page 11 of 11

Platts-Mills TF, Hunold KM, Bortsov AV, Soward AC, Peak DA, Jones JS, et al.
More educated emergency department patients are less likely to receive
opioids for acute pain. Pain. 2012;153(5):967-73.

Platts-Mills TF, Quigley BR, Duronio JP, Hoover MV, Burgh ET, LaMantia MA,
et al. Development and validation of a brief interactive educational video to
improve outpatient treatment of older adults’ acute musculoskeletal pain. J
Am Geriatr Soc. 2016;64(4):880-1.

Smith RJ, Rhodes K, Paciotti B, Kelly S, Perrone J, Meisel ZF. Patient
perspectives of acute pain management in the era of the opioid epidemic.
Ann Emerg Med. 2015;66(3):246-52 el.

Holbrook TL, Galarneau MR, Dye JL, Quinn K, Dougherty AL. Morphine use
after combat injury in Iraq and post-traumatic stress disorder. N Engl J Med.
2010;362(2):110-7.

Vitiello MV, McCurry SM, Shortreed SM, Balderson BH, Baker LD, Keefe FJ,

et al. Cognitive-behavioral treatment for comorbid insomnia and
osteoarthritis pain in primary care: the lifestyles randomized controlled trial.
J Am Geriatr Soc. 2013,61(6):947-56.

Keefe FJ, Blumenthal J, Baucom D, Affleck G, Waugh R, Caldwell DS, et al.
Effects of spouse-assisted coping skills training and exercise training in
patients with osteoarthritic knee pain: a randomized controlled study. Pain.
2004;110(3):539-49.

Kroenke K, Bair MJ, Damush TM, et al. Optimized antidepressant therapy
and pain self-management in primary care patients with depression and
musculoskeletal pain: a randomized controlled trial. JAMA. 2009;301(20):
2099-110.

Platts-Mills TF, Nicholson RJ, Richmond NL, Patel KV, Simonsick EM, Domeier
RM, et al. Restricted activity and persistent pain following motor vehicle
collision among older adults: a multicenter prospective cohort study. BMC
Geriatr. 2016;16(1):1.

Ettinger WH, Burns R, Messier SP, Applegate W, Rejeski WJ, Morgan T, et al.
A randomized trial comparing aerobic exercise and resistance exercise with
a health education program in older adults with knee osteoarthritis: the
Fitness Arthritis and Seniors Trial (FAST). JAMA. 1997,277(1):25-31.

Blyth FM, Noguchi N. Chronic musculoskeletal pain and its impact on older
people. Best Pract Res Clin Rheumatol. 2017,31(2):160-8.

Smith TO, Dainty JR, Williamson E, Martin KR. Association between
musculoskeletal pain with social isolation and loneliness: analysis of the
English Longitudinal Study of Ageing. Br J Pain. 2019;13(2):82-90.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.worldcat.org/title/economicevaluation-in-health-care-merging-theory-with-practice/oclc/47013207
https://www.worldcat.org/title/economicevaluation-in-health-care-merging-theory-with-practice/oclc/47013207
https://www.worldcat.org/title/economicevaluation-in-health-care-merging-theory-with-practice/oclc/47013207
https://www.worldcat.org/title/methods-for-theeconomic-evaluation-of-health-care-programmes/oclc/929813925?referer=di&ht=edition
https://www.worldcat.org/title/methods-for-theeconomic-evaluation-of-health-care-programmes/oclc/929813925?referer=di&ht=edition
https://www.worldcat.org/title/methods-for-theeconomic-evaluation-of-health-care-programmes/oclc/929813925?referer=di&ht=edition
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1099-176X(199906)2:2%3C91::AID-MHP46%3E3.0.CO;2-I
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1099-176X(199906)2:2%3C91::AID-MHP46%3E3.0.CO;2-I

	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Administrative information
	Introduction
	Background and rationale
	Objectives and trial design

	Methods: participants, interventions, and outcomes
	Overview of study design
	Study setting and eligibility criteria
	Assignment of interventions: allocation and blinding
	Interventions
	Full intervention
	Video-only intervention
	Usual care
	Provisions for clinical care

	Data collection and management
	Data quality and safety monitoring
	Assessment and collection of outcomes

	Statistical methods

	Discussion
	Trial status

	Supplementary information
	Abbreviations
	Acknowledgements
	Trial status
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

