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Abstract

Background: Diabetes mellitusisamajor risk factor for prolonged hospital stays, renal failure, and mortality in patients having
coronary artery bypass grafting (CABG). Complications pose a serious threat to patients and prolong intensive care and hospital
stays. Low glomerular filtration rate (GFR) due to existing renal impairment or volume depletion may exacerbate acute renal
impairment/failure in these patients. Preoperative volume replacement therapy (VRT) is reported to increase the GFR and we
hypothesize that VRT will reduce renal impairment and related complications in diabetic patients.

Objective: The objective of this study isto establish the efficacy of preoperative VRT in reducing postoperative complications
in diabetic patients undergoing CABG surgery. Timeto “fit for discharge”, incidence of postoperative renal failure, cardiacinjury,
inflammation, and other health outcomes will be investigated.

Methods: In this open parallel group randomized controlled trial, 170 diabetic patients undergoing elective or urgent CABG
surgery received 1 mL/kg/hour of Hartmann's solution for 12 consecutive hours prior to surgery, versusroutine care. The primary
outcome was time until participants were “fit for discharge”’, which is defined as presence of; normal temperature, pulse, and
respiration; normal oxygen saturation on air; normal bowel function; and physical mobility. Secondary outcomes included:
incidence of renal failure; markers of renal function, inflammation, and cardiac damage; operative morbidity; intensive care stay;
patient-assessed outcome, including the Coronary Revascularization Outcome Questionnaire; and use of hospital resources.

Results: Recruitment started in July 2010. Enrolment for the study was completed in July 2014. Data analysis commenced in
December 2016. Study results will be submitted for publication in the summer of 2017.

Conclusions. VRT isarelatively easy treatment to administer in patients undergoing surgical procedures who are at risk of
renal failure. This experimental protocol will increase scientific and clinical knowledge of VRT in diabetic patients undergoing
elective or urgent CABG surgery. Findings supporting the efficacy of thisintervention could easily be implemented in the health
care system.

Trial Registration: International Standard Randomized Controlled Triad Number (ISRCTN): 02159606;
http://www.controlled-trials.com/| SRCTN02159606 (Archived by WebCite at http://www.webcitation.org/6rDkSSkkK)

(JMIR Res Protoc 2017;6(6):€119) doi:10.2196/resprot.7386
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Introduction

Diabetes mellitus (DM) has been recognized as a major risk
factor for atherosclerosis[1,2], and its prevalence ison therise
due to an increasingly aging and obese population [3]. DM is
also amajor risk factor for postoperative renal failure, infections,
and in-hospital and late mortality in patients undergoing
coronary artery bypass grafting (CABG) surgery [4,5]. Diabetic
patients currently represent approximately 20% of all patients
undergoing CABG surgery [3,4,6-8]. Thisrate does not include
undiagnosed DM, which has been reported to be 5.2% of all
patients admitted for CABG [6]. In keeping with the United
Kingdom (UK) average, approximately 20% of CABG patients
have a diagnosis of DM on admission at our institution [4].
However, we have previously demonstrated that only 40% of
patients experiencing postoperative moderate-to-poor blood
sugar control after CABG were diagnosed as having DM prior
to surgery [9]. This finding suggests that the prevalence of
undiagnosed DM in patients admitted for CABG may begrossly
underestimated, and emphasizes the importance of optimizing
the perioperative management of these patients.

Rena insufficiency and acute kidney injury (AKI) remain
frequent and serious complications following cardiac surgery,
and are associated with other postoperative complications,
mortality, prolonged hospital stays, and costs [7-9]. AKI
following CABG isalso consistently associated with DM [7-9].
Our group has demonstrated that DM is an independent predictor
of renal insufficiency in alarge cohort study [9], consistent with
previous reportslinking DM with AKI [8]. AKI can be defined
in various ways. The introduction of the Risk, Injury, Failure,
Loss, and End stage (RIFLE) criteria have standardized the
National Health Service (NHS) definition of AKI and allowed
more objective comparisons between different studies [10]. In
its most severe form, AKI requires dialysis [10-12]. Death is
7-8 times more frequent in patients requiring dialysis because
of AKI [13], but less severe renal dysfunction is also strongly
associated with mortality [14]. AKI is reported to be more
common after CABG in diabetic patients compared to
nondiabetic patients [6,9].

Body fluid volume depletion may also be prevalent in patients
undergoing CABG, especially diabetics. One factor leading to
volume depletion is preoperative use of diuretics, which can
cause hypovolemia, which reduces cardiac preload, cardiac
output, and related organ perfusion. In addition, the use of
vasodilators can also lead to relative volume depletion and
hypotension [15]. Diminished renal perfusion can be a
consequence of volume depletion, and of hemodynamic changes
associated hypovolemia or with impaired left ventricular
function [15,16]. In addition, agents such as nonsteroidal
antiinflammatory drugs, cyclosporine, angiotensin-converting
enzyme inhibitors, and angiotensin 1l receptor blockers can
decreaserena perfusion[17-19]. Inthese Situations, the resultant
diminution in renal blood flow and estimated glomerular
filtration rate (eGFR) can lead to postoperative rend
insufficiency, and surgical patients could benefit from mild
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preoperative fluid replacement therapy since this has been
associated with an increasein GFR [20]. A reduced eGFR may
simply be a reflection of ongoing baseline renal impairment,
which is also typical of diabetic patients.

I sotonic crystalloid solutions, such as Hartmann's solution, are
the first choice for volume replacement therapy (VRT) [21].
Unlike plasma expanders, crystaloid solutions have no
nephrotoxic (or other specific) side-effects [21]. Isotonic
crystalloid solutions are distributed rapidly into the tissue
interstitial compartment and have a half-life of 20-30 minutes
in the intravascular space.

Thisstudy protocol seeksto examinethe effects of preoperative
gentle VRT on postoperative time to “fitness for discharge”,
rena failure, inflammation, cardiac injury, postoperative
complications, and mortality in diabetic patients undergoing
CABG surgery. A definitive trial of VRT in thisindication is
required before thisrelatively easy-to-administer treatment can
be proposed as adjuvant therapy in diabetic patients undergoing
cardiac surgery, or indeed other major surgical procedures. We
hypothesize that the postoperative incidence of rena failure
will be lower, and postoperative recovery faster, in diabetic
patients treated with gentle VRT prior to surgery.

The main objective of the Volume Replacement in Diabetic
Patients Undergoing Coronary Artery Bypass Grafting Surgery:
Protocol for a Randomized Controlled Tria (VeRDICT) isto
evaluate the effect of VRT versus routine care on time until
participants are “fit for discharge”, which is defined as normal
temperature, pulse, respiratory rate, oxygen saturation on air,
bowel function, and physical mobility. Secondary objectives
will beto evaluate the effect of VRT versus routine care on the
incidence of : postoperative renal failure and biochemical seria
markers of rena function, inflammation, and cardiac damage;
operative morbidity; intensive care stay; and use of hospital
resources. In addition, we will evaluate patient-assessed
outcome, which will be based on the serial administration of
the Coronary Revascularization Outcome Questionnaire
(CROQ).

We are conducting an open, paralel group, randomized
controlled trial (RCT) in which diabetic elective or urgent
patientsundergoing CABG surgery will receive VRT or routine
care. Thistreatment has aready been shown to prevent AKI in
certain clinical scenarios [21]. The most likely mechanism of
action of VRT is by increasing eGFR [20]. It has also been
suggested that VRT is essential to obtain adequate systemic
circulation and microcirculation [22].

Methods

Typeof Clinical Trial

Thisisan open, parallel group, RCT of preoperative VRT with
Hartmann's solution versus routine care in diabetic patients
undergoing CABG. Thetrial isnot blinded, asit is not possible
to mask theinfusion of the Hartmann’s solution. A covered drip
could have been set up for all trial patients but it would still be
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obvious to the patient and those responsible for their care
whether or not afluid infusion was being given.

Study Setting

This study was conducted in Bristol, UK at the Bristol Heart
Institute, University Hospital Bristol NHS Foundation Trust. A
paralel study was run at Rabindranath Tagore International
Ingtitute of Cardiac Sciences (RTIICS), Kolkata, India. The
results of both trials are being combined and recruitment at both
sites has contributed to the target sample size. RTIICS was
responsiblefor research governance and approvals of their study.

Figure 1. Study flow chart.

Clout et al

Ethical Review

The University Hospital Bristol NHS Foundation Trust has
sponsored the trial in the UK. The trial was approved by the
North Somerset & South Bristol Research Ethics Committee
(REC,; reference 10/H0106/1) in February 2010 inthe UK. The
study isaClinical Trial of an Investigational Medicinal Product
(IMP) and was approved by the UK Medicines and Healthcare
Products Regulatory Agency (MHRA) in 2010. The study is
registered (ISRCTN 02159606).

Participants

For this study, 170 diabetic patients undergoing CABG surgery
were recruited to the two parallel studies according to the flow
chart shown in Figure 1.

Obtain written informed
consent from eligible patient

v

Preoperative assessments: general medical
history, blood and urine sample, and CROQ

'

Randomize Patient

Usual Care

Patient receives no
investigational medicinal product

~
/ \‘( Volume Replacement Therapy

1 mL/kg/hour of Hartmann’s solution for
12 consecutive hours prior to surgery

\,

Blood taken prior to
chest opening

v

CABG

Waste material/specimens collected during surgery

I

Postoperative assessments:

Blood taken at 0, 12, 24, 36, 48, 72, 96, and 120 hours postoperatively
Urine sample at 0, 24, 48, and 120 hours postoperatively
ASPESIS wound inspection
Clinical outcomes, resource use, readiness for discharge

v

[ 6-8 weeks postoperative phone call, ASPESIS, and resource use ]

v

CROQ and resource use

[ J-month postoperative postal questionnaire ]
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Participant Recruitment

To assess eligibility, amember of thelocal research team (study
clinician/research nurse/trial coordinator) in collaboration with
the chief investigator (Cl) has assessed patients’ medical notes
to assess eligibility. VRT can be used in most adult diabetic
patients for whom CABG is planned. Therefore, al diabetic
adults aged >16 years and <80 years having elective or urgent
isolated CABG for the first time represented the target study
population. Participants could enter the study if all of the
following applied: (1) patient was diagnosed with type| or type
Il diabetes, treated with oral medication and/or insulin (ie, not
diet controlled only); (2) aged >16 and <80 years; (3) underwent
elective or urgent isolated first-time CABG; (4) left ventricular
gjection fraction >30%. Participants were excluded from the
study if they had: (1) undergone previous cardiac surgery; (2)
emergency or salvage operation; (3) chronic rena failure
requiring dialysis; (4) current congestive heart failure; (5) left
ventricular gjection fraction <30%.

Information and Consent

Potential trial participants were identified from CABG waiting
lists (elective patients) and theatre schedules (urgent patients).
All potential participants were sent or given an invitation letter
and Patient Information Sheet (PIS) approved by the REC,
which described the study. The patient was given time to read
the PIS and to discusstheir participation with others outside the
research team (eg, relatives or friends) if they wished. Most
patients had at least 24 hours to consider whether they would
participate. In afew casesthistimeinterval was shorter (eg, for
patients admitted for urgent surgery without prior notification
tothewaiting list coordinator). Detailsof al patients approached
for the trial and reason(s) for nonparticipation (eg, reason for
being ineligible or patient refusal) were documented. Signed
informed consent was required and taken from all eligible
patients who were willing to participate.

Study Medication

Hartmann’'s solutionisclassed asan IMP and istherefore under
the regulation of the MHRA. The IMP was only administered
to patients randomized to the VRT arm (there was no placebo).
The dosage of the solution is dependent on body mass as
follows: 1mL/kg/hour for 12 hours; therefore, maximum dose
(mL) = body mass x 12.

Study medication was stored at room temperature in a
temperature-monitored lockable cupboard. If the surgery was
delayed and rescheduled to take place the next calendar day

http://www.researchprotocols.org/2017/6/e119/
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(morning or afternoon slot), the intervention was not to be
repeated. If the surgery was delayed for 2 days or more, the
intervention was repeated, and the IM P was represcribed.

Procedure

Patients were randomly assigned in a 1:1 ratio using an
Internet-based randomization system (Sealed Envelope Ltd).
Cohort minimization was used to achieve balance between
groups. Random allocations were generated by computer once
the relevant baseline data required to identify the patient and
establish eligibility were entered into the system. Consented
patients were randomized in the evening on the day of
admission, with the VRT intervention delivered overnight prior
to surgery. If the operation was unexpectedly rescheduled, the
patient retained their study number and randomized allocation.
There was no requirement to have code breaking proceduresin
place. The trial was unblinded and the treatment was recorded
in the medical notes and on the fluid chart.

Participants were randomly assigned to receive either VRT (1
mL/kg/hour of Hartmann's solution for 12 consecutive hours
prior to surgery) or usual care (no additional preoperativefluids).
Both groupswere fasted for 6 hours prior to surgery. At surgery,
patients were managed according to routine anesthetic, surgical,
and perfusion standards. Undertaking of coronary surgery with
or without cardiopulmonary bypass and cardioplegic arrest were
performed according to the surgeon’'s preference. All other
aspects of the patient’'s preoperative and postoperative
management were in accordance with existing protocolsin use.
The VRT wasthe only intervention administered over and above
the usual care. Participants were asked to donate small blood
and urine samples before, during, and after surgery, as well as
any leftover tissue avail able during surgery that would normally
be discarded. At discharge, participants were asked to indicate
how they felt about their readiness to go home. At 6-8 weeks
postsurgery, participants were asked to complete a telephone
assessment of their wounds to ascertain presence of infection
and answer a question regarding readmissions. Wounds were
assessed using a recoghized quantitative scoring method that
provides a numerical score related to the severity of wound
infection using objective criteria, including additional treatment,
serous discharge, erythema, purulent exudate, separation of the
deep tissues, isolation of bacteria, and the duration of inpatient
stay (ASEPSIS). Three months after surgery, participants were
asked to complete the CROQ. Key data collection points are
shown in Table 1.
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Table 1. Key data collection points of measured outcomes.

Clout et al

Pre-surgery Day of Dayl Day2 Day3 Day4 Day5 Discharge 6-8weeks 3 months
surgery
Eligibility O
Written consent O
Randomized allocation O
Demographics and past ad
medical history
Blood for serum creatinine [ O O O O O ad
(AKI/ eGFR) and other bio- 0 0
chemical predictors of
health outcome (0,12 (24,36
hours) hours)
Operative details d
Clinical outcomes u
CROQ O O
Readiness for discharge
ASEPSI Swound inspection d O
ASEPSIS post-discharge u
surveillance
Resource use data O O 0
Urine sample (rena ad d g g O
glomerular and tubular in-
jury, microRNA and other
biochemical predictors of
health outcome)
Blood for fasting glucose 0O
and hemoglobin Alc (prior to
chest open-
ing)
Blood for serumand plasma [ d g O
microRNA
L eftover material/specimens d
collected during surgery (intra-oper-
atively)
Blood for Troponin T ad d g g d O
O
(0, 12
hours)
Blood for C-reactiveprotein [ d g g d O
O
(0, 12
hours)

Results

Primary Outcome

The primary outcomeisthetime until patients are classified as
“fit for discharge”, since prevention of renal impairment by the
proposed intervention is expected to impact the risk of many
postoperative complications. A patient must have normal
temperature, pulse, respiratory rate, oxygen saturation on air,
and bowel function and be physicaly mobile (taking into

http://www.researchprotocols.org/2017/6/e119/

RenderX

account preoperative mobility such aswheel chair use) in order
to be classified as “fit for discharge”.

Secondary Outcomes

Secondary outcome measures include: (1) measurements of
serum creatinine from blood samples collected preoperatively
and postoperatively; (2) microa bumin/creatinine ratio measured
in urine samples collected preoperatively and postoperatively;
(3) N-acetyl-beta-D-glucosaminidase rel ease measured in urine
samples collected preoperatively and postoperatively; (4)
participants’ judgement about readiness for discharge; (5)
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in-hospital mortality and morbidity; (6) use of health care
resources; (7) health-related quality of life as measured by the
CROQ; (8) preoperative fasting blood glucose; (9)
micro-ribonucleic acid (RNA) measured in preoperative and
postoperative urine, serum, and plasmasamples; (10) C-reactive
protein (CRP) measured preoperatively and postoperatively;
and (11) serial troponin T rel ease measured preoperatively and
postoperatively. Measures 8-11 were only included in a
subgroup of the UK trial.

Safety Reporting

Side Effects

No previous randomized trials of VRT during cardiac surgery
have been carried out, or were ongoing, at the time of the study.
Hartmann’s solution iswidely used for VRT, and is not known
to cause allergic reactions or hemodynamic instability in this
patient group. In this study, the solution was given at a very
slow rate to have minimal impact on the well-being of the patient
preoperatively. The solution was administered via a peripheral
line that the patient would always have inserted at some point
during their admission, so this was not considered to pose any
additional risk.

Withdrawal of Individual Participants

Participants could withdraw from the study at any time for any
reason and without any sanction. Researchers, after consulting
with the CI and the study coordinator, could also interrupt the
treatment program if, in their opinion, continuing the treatment
may affect the patient’s welfare.

Suspension of the Study

In cases of suspected severe adverse events related to the
administration of the treatment, the study could be interrupted
and the researchers and coordinator would decide whether to
continue.

Reporting of Adverse Events

Adverse events were recorded from the randomization time
point, throughout the duration of the participant’s postoperative
hospital stay, and for the predefined 3-month follow-up period.
Any adverse event spontaneously reported by the participant,
or observed by the researcher or the research team, was be
recorded on the case report form (CRF) that was designed for
this purpose. Events were also reported in accordance with the
International Conference for Harmonization of Good Clinical
Practice guidelines and foll owed the sponsor’s policy for safety
reporting. Expected events included those related to
administering Hartmann’s solution, as well as complications
associated with cardiac surgery.

Anticipated Benefits

Potential benefits to participants include the possibility of
improved renal protection for the intervention group, which we
hypothesize will lead to a reduced incidence of postoperative
renal insufficiency and afaster postoperative recovery. Should
our hypothesis be supported by thefindings of thetria, al future
diabetic patients undergoing CABG should benefit from
preoperative volume replacement. The main benefit to society
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is the provision of high quality evidence to address this
important area of clinical uncertainty.

Data Analysis

Sample Size

There were no previous trias of VRT in diabetics, hence no
datato guide the likely target difference in renal function to be
observed for the purpose of sample size calculation. No
published data existed for the primary outcome of “fit for
discharge” (chosen to minimize biases that can affect standard
data on postoperative length of stay) and the sample size
calculation described here uses information about actual
postoperative length of stay asaproxy for the primary outcome.
The median postoperative stay for diabetic patients having
CABG (from our institutional database) is 7 days. Assuming
time to “fit for discharge” is shorter than actual stay, we have
proposed that thetrial should be ableto detect a25% difference
inthe proportion of patients“fit for discharge’ at 6 days between
VRT and usual care groups (ie, 75% vs 50%). We have proposed
that 170 participants would be required to detect this target
difference with 90% power and 5% significance (2-tailed).

Statistical Analyses

Time to “fit for discharge” and length of Intensive Care Unit
and postoperative hospital stays will be analyzed as
time-to-event datausing regression modelling for survival data.
Means for continuous outcomes (transformed logarithmically
if required) will be compared using regression modelling,
adjusting for baseline covariates where available; “mixed
models’ will be used for outcomes with repeated measures such
as eGFR and markers of glomerular, tubular, rena function,
microRNA, CRP, and troponin T. Findings will be reported as
effect sizes with 95% confidence intervals. The frequencies of
complications and conversions will be tabulated descriptively.
Analyses will be based on the intention-to-treat (as treated
compared to intention-to-treat); conversions are expected to be
rare.

A subgroup analysis comparing trial-specific (eg, UK or India)
primary and secondary biochemical marker outcomes is
prespecified in the statistical analysis plan. Subgroups will be
compared by adding an allocation by trial interaction terminto
the model.

Trial Status

Of the 491 patients assessed for eligibility during the study
period, 169 patients (120 in UK, 49 in India) were successfully
recruited and randomized over a 48-month period. Study
recruitment was closed in July 2014. Study results are expected
to be published in the summer of 2017.

Discussion

Principal Findings

The VeRDICT study offers a unique opportunity to answer a
fundamental question about aclinical intervention, which could
reduce postoperative complicationsin an increasing proportion
of atherosclerotic diabetic patients. To the best of our
knowledge, at the time of study design there were no other

JMIR Res Protoc 2017 | vol. 6 | iss. 6 €119 | p.9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

ongoing trials investigating the clinical benefit of VRT in
diabetic patients undergoing coronary surgery. To investigate
the potential clinical efficacy of VRT, it is necessary to
undertake a well-designed RCT to assess the impact of VRT
on rena function and health outcomes in the selected patient
cohort. The proposed research should contribute significantly
to the understanding of the role of VRT in reducing
postoperative complications in diabetic patients undergoing
surgery and, if successful, contribute significantly to improving
health care while reducing the burden on hospital resources. A
multi-dimensional methodological approach based on the
evaluation of an extensive list of objective and serial clinical,
biochemical, and functional measures should prove valuablein
characterizing the effects of VRT. Studying serial biochemical
markers of renal and cardiac injury (and of inflammatory
activation) at baseline, during surgery, and postoperatively
might provide evidence for an organ-specific impact of VRT,
which in turn should trandate into health outcome benefits. In
particular, areduction in renal failure should affect the primary
outcome of time to “fitness for discharge”. The methods used
in this trial to assess renal, myocardia, and inflammatory
function and activation have traditionally been employed in
cardiac surgery and in diabetic patients [2-5,9].

Following discussion during the study design period, it was
decided that the trial was not going to be blinded, as it was not
practically possible to mask the infusion of the Hartmann's
solution. A covered drip could have been set up for al trial
patients but it would have still been obvious to the patient and
those responsible for their care whether or not a fluid infusion
was being given. In addition, the prescription would have been
visiblein the medical record. However, the outcome endpoints
of thetrial are based on objective measures, hence theinfluence
of the lack of blinding is minimal.

In undertaking this trial, the study team have encountered a
number of logistical problems that reflect the difficulty of
conducting research within a routine setting. The first was the
variability of the information supplied to our institution (a
tertiary referral center for cardiac surgery) upon referral of the
patient. Thisvariable madeit difficult to establish which patients
were diabetic, and this delay reduced the time available to
approach the patient about the study, and for the patient to
consider their participation. This issue was particularly
problematic for urgent inpatients transferred directly from
another hospital, often with very short notice. In these latter
cases, this problem also had an impact on delivery of the
intervention. The study wasfurther hampered by theintroduction
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of a Day of Surgery Admission (DOSA) policy implemented
during the recruitment phase. The DOSA policy imposed a
system by which elective patients would be preadmitted for a
few hours for baseline evaluations two weeks before surgery,
and were no longer admitted the evening before surgery, but on
the morning of surgery. Patients admitted as DOSA could not
be given the intervention, as there was not enough time to
administer the 12-hour infusion of VRT. The study team was
abletowork with thewaiting list coordinatorsto admit potential
trial patients the night before surgery, but pressure on beds
meant that this was not always possible.

The trial was conceived in Bristol, UK. The study design and
protocol were discussed and agreed between thetwo trial teams
following a preparatory visit to Kolkata by the UK CI. To
enhance consistency across the trials, the Indian trial used the
same protocol, study documents, and CRFs as the UK team.
The Indian trial also used Sedled Envelope Ltd for
randomization.

During the recruitment phase, there were two amendments to
the study protocol. Thefirst one consisted of removing the fixed
12-hour cap that allowed the patient to consider entering the
trial; this was done to allow the inclusion of urgent inpatients
referred at short notice from other hospitals. Inclusion of these
patientsisimportant to ensure that study results are generalizable
to the study population that is likely to benefit from the
intervention. Patients were only consented if they felt that they
had had enough time to consider their participation. A second
amendment (for asub-cohort of patients) consisted of expanding
the list of outcome measures, including a measure of baseline
fasting glucose, an extra time point for sampling of blood and
urine, and inclusion of microRNA, CRP, and troponin | asextra
biochemical markers.

Limitations

Thisisthefirst trial assessing the efficacy of preoperative VRT
in diabetic patients undergoing coronary surgery on
postoperative renal function and health outcomes. There are,
however, some potential limitations: (1) only one dose of VRT
was administered; (2) only the elective and urgent patient
population was studied; and (3) logistical difficulties, such as
the introduction of the DOSA policy, meant that patients
otherwise eligible were not included. Future investigations
should seek to determine the effects of higher doses of VRT,
and doses that are administered during the postoperative period
in these patients.
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Abstract

Background: Acute pain frequently transitions to chronic pain after major lower extremity trauma (ET). Severa modifiable
psychological risk and protective factors have been found to contribute to, or prevent, chronic pain development. Some empirical
evidence has shown that interventions, including cognitive and behavioral strategies that promote pain self-management, could
prevent chronic pain. However, the efficacy of such interventions has never been demonstrated in ET patients. We have designed
aself-management intervention to prevent acute to chronic pain transition after major lower extremity trauma (iPACT-E-Trauma).

Objective: Thispilot randomized controlled trial (RCT) aimsto evaluate thefeasibility and research methods of the intervention,
aswell asthe potential effects of iPACT-E-Trauma, on pain intensity and pain interference with daily activities.

Methods: A 2-arm single-blind pilot RCT will be conducted. Participants will receive the iPACT-E-Trauma intervention
(experimental group) or an educational pamphlet (control group) combined with usual care. Data will be collected at baseline,
during iPACT-E-Trauma delivery, as well as at 3 and 6 months post-injury. Primary outcomes are pain intensity and pain
interference with daily living activities at 6 months post-injury. Secondary outcomes are pain self-efficacy, pain acceptance, pain
catastrophizing, pain-related fear, anxiety and depression symptoms, health care service utilization, and return to work.

Results: Fifty-three patients were recruited at the time of manuscript preparation. Comprehensive data analyses will beinitiated
in July 2017. Study results are expected to be available in 2018.

Conclusions: Chronic pain is an important problem after major lower ET. However, no preventive intervention has yet been
successfully proven in these patients. This study will focus on developing afeasible intervention to prevent acute to chronic pain
transition in the context of ET. Findings will allow for the refinement of iPACT-E-Trauma and methodological parametersin
prevision of afull-scale multi-site RCT.
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Introduction

Acuteto Chronic Pain Transition After Major
Extremity Trauma

Approximately 65% of traumatic injuries occur in individuals
aged 18 to 55 years [1], compromising their most productive
years of life. Orthopedic lesions, including lower extremity
trauma (ET), affect the majority of injured individuals (80%)
[1]. More than 50% of patients with major ET (ie, patients at
risk of impaired outcomes usualy requiring surgical and
multidisciplinary team management) report moderate to severe
pain at hospital discharge [2,3], which becomes chronic in up
to 86% of cases [4,5]. Pain has several negative consequences.
Indeed, poorly managed acute pain has been associated with
undesirable outcomes, such as delayed recovery and prolonged
length of hospital stay [6,7]. Moreover, intense acute pain has
been identified asachronic pain risk factor after traumatic injury
[4,5].

Acute pain is of sudden onset and is expected to last a short
time, and can usually be clearly related to a specific event,
injury, or illness[8], such asmajor ET. Chronic pain is defined
as ongoing or intermittent, lasting beyond the injury healing
process (or more than 3 to 6 months), and adversely impacts
daily functioning aswell as quality of life (QoL) [9,10]. Healing
time after lower ET varies according to the extent of osseous
and soft-tissue damage, patient characteristics (eg, age, smoking
history, nutritional deficiency), and quality of surgical treatments
[11,12], but does not usually exceed 3 months in the absence
of complications[11].

People with chronic pain report poorer QoL than individuals
affected by common chronic diseases of the heart and lungs
[13], making it the most frequent reason for seeking medical
attention [14]. Up to 60% of active peoplewho live with chronic
pain (including those with lower ET) will experience pain
interference with daily living activities, which can lead to job
loss or reduced professional responsibilities[15]. Chronic pain
also imposes a high socioeconomic burden, which has been
estimated to be US $635 billion annually interms of health care
costsand lost productivity [16,17]. Given theimpact of chronic
pain, thenstitute of Medicine (IOM) of the National Academies
[8] made “pain prevention” the highest priority for pain relief.
To do so, the IOM called for the early promotion of patient
self-management behaviorsand consideration of biologica and
psychosocial factorsto prevent acute to chronic pain transition.

Factors Involved in the Development of Chronic Pain

Many longitudina studies have described chronic pain risk
factors. Demographics (eg, female gender, age >65 years, low
socioeconomic status) have been shown to play arole in the
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transition from acute to chronic pain in patients with major ET
[4,5]. Moderate to severe acute pain (ie, >4/10 on a numerical
rating scale [NRS]) [18] and lower limb trauma are
injury-related chronic pain risk factors consistently described
in trauma patients [4]. Several potentialy modifiable
psychologica risk factors also seem to be involved, including
pain catastrophizing, pain-related fear (ie, kinesiophobia),
anxiety, depression, and post-traumatic stress disorder (PTSD)
[4,5,19]. However, some patients do not develop chronic pain
after ET or other types of injuries, and protective factors have
been explored [20,21]. Pain sef-efficacy (SE) has been
discussed as a protective psychological attribute in acute and
chronic pain post-ET [4,22,23]. Pain acceptance has also been
associated with improved outcomes in populations that do not
include ET patients [24-27].

Interventionsto Prevent Acuteto Chronic Pain
Transition

Interventions based on a cognitive-behavioral approach have
been the most frequently-studied [28] treatments addressing
potentially-modifiable psychological factors in the context of
chronic pain [29]. These interventions are aimed at promoting
individual self-management behaviors (eg, skillsto control pain
and their effects on physical and psychological functioning)
when experiencing pain episodes [30,31]. Such objectives are
reached through educational, cognitive (ie, prevention or
ateration of maladaptive thoughts, problem-solving) and
behavioral (ie, relaxation skills, activity pacing, return to
pre-injury activities) strategies as well as complementary
approaches, such as support (eg, continued monitoring,
encouragement) and relapse prevention (eg, self-monitoring
and matching of learned self-management behaviors with
real-life situations) [32].

A recent systematic review [29] of psychological therapies for
chronic pain management concluded that interventionsincluding
such strategieswere the most effective. Findingsrevealed small
effect sizes (ie, standardized mean difference[SMD] of 0.15to
0.29) on pain and related disability and moderate effect sizes
(SMD of 0.3 to 0.59) on mood and pain catastrophizing
compared to standard care or waiting list. However, these tested
interventions have been found to have only small positive effects
on pain-related disability and pain catastrophizing compared to
active controls (ie, physiotherapy, education, or medical
regimens). Most of these effects were observed post-treatment
but were not maintained at follow-up (ie, 6 to 12 months after
treatment).

Considering the refractoriness of chronic pain to treatment,
interest has been growing in the development of interventions
intended to promote self-management behaviors before acute
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pain becomes chronic [28]. Some empirica evidence has
revealed that interventions could prevent acute to chronic pain
transition several months post-injury, mainly in back pain
patients [33-43]. However, no such interventions have been
tested in patients with major ET.

In this regard, most randomized controlled trials (RCTs) on
preventive sel f-management interventions have been conducted
in patientswith pain duration varying from 15 daysto 3 months,
who weretreated in primary care settings or hospital outpatient
clinics [33-35,37-43]. The main objective in most of these
studies was to restore functioning in activities of daily living
and work, and to reduce pain intensity. Most interventions
included four to six weekly sessions, which lasted 20 minutes
to 2 hours, and were delivered face-to-face individualy or
in-group. Two to four face-to-face booster sessions to promote
the sustainability of intervention effects and/or follow-up phone
calls were provided in some studies from two weeks to three
months after intervention completion [33,40,42]. Psychologists,
nurses, and physiotherapists have most frequently provided
these interventions. Research on the effects of such interventions
reported positive findings related to pain intensity, restoration
of daily functioning, social impact, and psychological variables.
Indeed, dtatistically and clinically significant reductions
(between 30% to 50% from baseline) of mean pain intensity
scoreswere observed at 3 and 6 months after the onset of acute
pain, favoring the group receiving self-management
interventions compared to active controls (ie, education,
physiotherapy, biofeedback) [34,41]. Similarly, astudy inwhich
participantswere classified asback pain “recovered” or “chronic
back pain” (based on pain intensity and disability cutoff scores)
demonstrated that the number of participants who recovered
from their back pain was more than twice as high in the group
completing a4-session self-management program compared to
the attention control group (54% vs 23%, P=.02) at 6 months
[42].

Positive outcomes on work status were also demonstrated in
other RCTs documenting that control group participants,
receiving usual care or education through written document,
were at a 3-to-9-fold greater risk of long-term sick leave (ie, a
total of 15-30 or more days in the past 6 months) compared to
those receiving the self-management intervention [37-39].
Similarly, patients at risk of chronic back pain showed
significant decreases in health care service utilization (ie,
self-reported number of visitsto physicians or physiotherapists)
or were less often referred to multidisciplinary programs for
pain a 1-year follow-up when they had received a
self-management intervention, in comparison to those who had
not.

Furthermore, research findings have shown that the early
implementation of self-management interventions designed to
increase the patients’ abilities to respond to pain in a more
adaptive way contributed to better psychological outcomes. For
example, participants who received such interventions
demonstrated more positive attitudes towards back pain self-care
abilities and significant reductions in pain worry and
kinesiophobia at 1-year follow-up [41,43] compared to
participantswho received education only. Another study showed
that participants who received a self-management intervention
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exhibited less mal adaptive behaviors (eg, self-blame) and more
adaptive behaviors (eg, problem-focused) [36]. In this regard,
experimental group participants were less depressed than the
control group subjects, who were 7 timesmorelikely to develop
psychopathologies (ie, anxiety, deep and somatoform disorders)
at 1-year follow-up.

Based on knowledge acquired from positive outcomes associ ated
with early self-management programs, we have designed a
self-management intervention to prevent acute to chronic pain
transition  after ~major lower  extremity trauma
(IPACT-E-Trauma). Specificaly, the intervention focuses on
reducing pain intensity and pain interference with daily living
activities, to maintain scores <4/10, as recommended by the
Initiative on Methods, Measurement, and Pain Assessment in
Clinical Triads (IMMPACT) for chronic pain prevention [44].
Patients with an injury to a lower extremity have clinica
conditions, recovery profiles, and continuum of care that are
different from patients with back pain, necessitating the
development of an intervention that fits their specific needs.
For example, ET injuriesand movement limitationsimmediately
after trauma require the administration of targeted
pharmacological and nonpharmacological strategies (ie,
cryotherapy, legs being elevated) to reduce inflammation and
acute pain in the first intervention sessions, instead of focusing
on restoring function. Moreover, ET patients are hospitalized
in acute care settings before being transferred to an inpatient
and/or outpatient rehabilitation center. The ET patients’ capacity
to participate in self-management intervention while in these
settings must be considered when selecting the intervention’s
dose (ie, duration and number of sessions) and delivery modes.
Similarly, the evolving ability of ET patients to bear weight on
their injured limb must be considered when guiding them in
their return to previous activities, and in the application of pain
management strategies (eg, restarting the use of analgesics and
cryotherapy for afew dayswheninitially bearing weight onthe
injured limb).

Empirical and clinical data have guided the development of a
preliminary version of theiPACT-E-Traumaintervention, which
wasrefined after the assessment of itsacceptability by clinicians
(nurses, orthopaedic surgeons, a family physician specialized
in pain management, a psychiatrist and physiotherapists) and
patients (unpublished observations; Bérubé, Gélinas, Martorella,
Feeley, Coté, Laflamme, Rouleau, Choiniére; under review).
Clinicians and patients positively evaluated the acceptability of
the preliminary version of iPACT-E-Trauma. To further improve
the suitability (ie, how easy the intervention is applied in the
context of daily life) and convenience (ie, willingness to
participate in the intervention) [45] of the iPACT-E-Trauma
intervention, procedures for the documentation of
self-management behaviors by patients were simplified, and
session durations were reduced (ie, 15 minutes instead than 30
minutes) as recommended by clinicians. Acceptability
assessment of the iPACT-E-Trauma intervention by patients
allowed for thetailoring of iPACT-E-Traumakey features based
on determinants such as pain intensity, previous knowledge,
and the application of self-management behaviors. Furthermore,
based on clinicians’ and patients’ input, a Web application was
developed to facilitate the intervention delivery in acute care

JMIR Res Protoc 2017 | vol. 6 | iss. 6 [e125 | p.16
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

settings. In thispaper, an RCT protocol is described to pilot test
the refined iPACT-E-Trauma intervention, which is required
before evaluating its efficacy in afull-scale multi-site RCT.

Objectives

Primary Objectives

We aim to eval uate intervention and research method feasibility,
aswell asiPACT-E-Traumapreliminary effectson painintensity
and pain interference (co-primary outcomes) with daily living
activities at 6 months post-injury.

Secondary Objectives

We am to: (1) explore the preliminary effects of
iPACT-E-Trauma intervention on patients' perceived pain SE,
pain acceptance, pain catastrophizing, pain-rel ated fear, anxiety
and depression symptoms, health care service utilization, and
return to work (secondary outcomes) at 6 months post-injury;
and (2) examine patients acceptability assessment of
iPACT-E-Trauma[45].

Hypotheses

We hypothesize that the experimental group will experience a
clinically significant reduction of pain intensity (ie, >2 points
on a 0-10 NRS) [46] and pain interference with daily living
activities (ie, >1 point on a 0-10 NRS) [46] compared to the
control group at 6 months post-injury. We expect that the
participants in the experimental group will also present higher
rates of no pain or mild pain intensity and/or pain interference
scores (ie, <4/10) [44] on these two outcomes. Secondly, we
hypothesize that the experimental group will present increased
pain SE and pain acceptance as well as reduced pain
catastrophizing, pain-related fear, anxiety and depression
symptoms, health care service utilization, and increased return
to work compared to the control group at 6 months post-injury.
Trial Design

A 2-arm single-blind pilot RCT will be used. Participants will
be randomized to either an experimental group
(IPACT-E-Traumaintervention and usual care) or control group
(educational pamphlet and usual care) and followed according
to the study time points (T1 to T8) presented in Figure 1. The
Standard Protocol Items on Recommendationsfor I nterventional
Trials (SPIRIT) will be followed [47], per the checklist
presented in Multimedia Appendix 1.

Methods

Setting
The study will be conducted in alevel-1 academic trauma center
in Montreal, Canada. The intervention will be provided to the
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experimental group during their hospitalization in the level-1
trauma center and after hospital discharge. The control group
will receive an educational pamphlet whilein the trauma center.
Eligibility Criteria

Theinclusion criteriawill be: (1) age 18 yearsor older; (2) able
to read and speak French; (3) have amajor ET; and (4) at risk
of developing chronic pain. Several chronic pain risk factors
have been identified in patients with major ET, with acute pain
intensity found consistently in this population. IMMPACT has
recommended the consideration of this inclusion criterion in
chronic pain prevention studies [44]. Patients will be enrolled
if they present pain intensity >4/10 upon movement 24 hours
post-injury. Waiting 24 hours post-injury to enroll patientswill
allow their painintensity to be adequately documented, and will
allow usto determineif they are at risk of chronic pain before
the administration of the intervention. Considering that lower
ET has been identified as a chronic pain risk factor (and to
optimize sample homogeneity) only patients with such injuries
will be recruited.

The exclusion criteria among ET patients will be: (1) spina
cord injury; (2) other traumaassociated with high-intensity pain
(eg, >2 rib fractures [48] or surgical abdominal trauma[18]) or
principal site of pain not being lower ET; (3) amputation; (4)
cognitive impairment (eg, dementia, severe psychiatric disorder,
Glasgow Coma Scale score <13/15) [49]; and (5) >7 days of
hospitalization. Thislast criterion was established to minimize
delaysin intervention delivery, and to standardize intervention
timing. Since traumatic injuries occur more frequently in older
adults [50], pre-injury somatic pain (eg, pain caused by joint
osteoarthritis) will not be an exclusion criterion unless patients
report daily analgesic use prior to thetrauma. Likewise, patients
with ahistory of visceral pain (eg, inflammatory bowel disease)
will not be excluded, considering that this type of pain can be
differentiated from muscul oskel etal pain caused by alower ET.
Although substance abuse may influence the intervention’s
outcomes, thiscomorbid factor will not be an exclusion criterion.
The prevalence of a cohol abusein patientswho have sustained
atraumatic injury ranges from 40% to 70% [51-53] and could
reach 33% for drug abuse [54]. Excluding patientswith a history
of substance abuse would impact the external validity of the
study. However, data on substance abuse will be collected at
baseline and its potential effects on outcomes will be analyzed
separately to explain findings, and to inform the research
methods of a future full-scale RCT (eg, need for stratified
randomization to control for the confounding factor).
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Figure 1. Flow diagram showing the flow of patientsin the study protocol.
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Intervention

Control Group

Participants randomized to the control group will receive
standard pain management interventions consisting of analgesic
administration (ie, opioids and co-analgesia such as
acetaminophen and pregabalin) by nurses, according to
standardized medical pre-printed orders, and physiotherapy
sessions. To ensure that iPACT-E-Trauma effects will not be
based exclusively on information and attention patientsreceive,
an educational pamphlet will be distributed to control group
participants. The pamphlet will be administered by theresearch
nurse >24 hours (but within 7 days) after hospital admission.
The research nurse will visit participants the day after
educational pamphlet distribution to answer their questions.
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Participants will be free to seek medical or other professional
care for pain management after hospital discharge.

Experimental Group

Participants in the experimental group will receive
iPACT-E-Trauma as well as standard pain management
interventions. These individuals will be free to seek other pain
management treatments after hospital discharge. The
biopsychosocial model of chronic pain and empirical dataguided
the development of the iPACT-E-Trauma intervention; more
specifically its ultimate and immediate goas, components,
activities, delivery modes, and dose [55].

I ntervention Content
The biopsychosocia model of chronic pain [56] emphasizes
the fact that physical disorders, such as pain, result from
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dynamic interactions between biological, psychological, and
socia factors, which may perpetuate and worsen pain. The
psychological dimension of the model includes cognitive,
affective, and somatic factors, which were taken into account
when developing the intervention. Cognitive factors refer to
promoting pain SE and pain acceptance while minimizing pain
catastrophizing and pain-related fear. Affective factorsrelateto
emotional reactions, such as anxiety and depression symptoms.
It is expected that the intervention’s effects on cognition and
affect will influence somatic factors by supporting patients in
their development of adaptive responses (ie, self-management
behaviors) to acute pan, thereby reducing the
biologicaly-related dimension (ie, pain intensity). The
development of self-management behaviors and the reduction
of pain intensity may then positively influence pain interference
with daily living activities, health care service utilization, and
return to work, which relate to the social dimension of the
biopsychosocia model of chronic pain.

The ultimate goa of iPACT-E-Trauma corresponds to the
primary objective of this study, which isto reduce pain intensity
and pain interference with daily living activities (co-primary
outcomes). Immediate goals relate to determinants that should
be changed to manage acute pain and pain interference with
daily living activities (ie, to increase pain SE and pain
acceptance, and to decrease pain catastrophizing, pain-related
fear, and anxiety and depression symptoms [secondary
outcomes)]). To reach these goals, iPACT-E-Trauma focuses on
the following components: (1) the biopsychosocial dimensions
of pain and the prevention/regulation of maladaptive thoughts,
emotions, and behaviors; (2) the optimal use of pharmacological
strategies for acute pain management; (3) the optimal use of
nonpharmacological strategies for acute pain management (ie,
cryotherapy, leg elevation, rel axation exercises); (4) the adoption
of health-promotion strategies (ie, staying active and maintaining
an adequate sleep routine); and (5) the return to pre-injury
activities. Specific components of iPACT-E-Traumacorrespond
to several strategiesfound in cognitive-behavioral interventions
(ie, education, problem-solving, activity pacing, graded activity,
continued monitoring, encouragement, and matching of learned
self-management behaviors with real-life situations). These
strategies will be tailored throughout intervention sessions
according to the participants pain experience, previous
knowledge, and adherence to suggested self-management
behaviors.

I ntervention Structure

The iPACT-E-Trauma intervention combines five individual
15-to-30-minute online, face-to-face, and telephone sessions
delivered by a nurse starting 24 hours after hospital admission
(or after surgery, when required). Theintervention also includes
two face-to-face or telephone-based booster sessions lasting
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15-t0-20 in minutes duration. The nurse who will deliver the
intervention has received training to deliver the intervention
based on a cognitive-behavioral approach (Progressive Goals
Attainment [57]). Previous self-management interventions aimed
at preventing chronic pain have been delivered individually or
to groups, and both strategies have been associated with positive
outcomes. Although no such intervention has been provided
online or by telephone, these modes were incorporated into
iPACT-E-Traumarto facilitate its delivery and to reach patients
after hospital discharge. A recent meta-analysisrevealed positive
results about the delivery of interventions based on a
cognitive-behavioral approach in patients with various chronic
pain conditions via the Internet alone, or combined with live
interactions  with  clinicians [58]. Telephone-based
self-management interventions have shown effects comparable
to those in face-to-face interventions in the context of chronic
pain [59,60].

According to the intervention dose, most preventive
self-management interventions analyzed in theliterature review
included a total of 4 to 8 weekly sessions of 20 minutes to 2
hours in duration [33,35-39,41,43]. Two to four face-to-face
booster sessions were most commonly provided from 2 weeks
to 3 months after intervention completion [33,40,42]. A
meta-analysis of effective delivery doses in the context of pain
supportsthistime duration [61], since better empirical evidence
has been obtained for interventions lasting less than 8 weeks
compared to interventions lasting more than 8 weeks. Shorter
interventions may improve attendance, give greater learning
opportunities, and increase the potential to motivate and engage
participants [61].

TheiPACT-E-Traumaintervention includes seven short-length
sessionsto facilitate their integration shortly after injury (Table
1). The first three sessions are planned to be delivered via the
Web with the Traitement et Assistance Virtuelle Infirmiére et
Enseignement (TAVIE) platform [62] (ie, Soulage TAVIE
Post-Trauma) and will be combined with a face-to-face mode
of delivery during patient hospitalization. More specifically,
participants will beinvited to watch avirtual session, followed
by a short visit by a research nurse the day after, to answer
questions and reinforce learned self-management strategies.
Session 2 will be given two days after session 1, and session 3
will be given one week after session 1. The two other regular
sessions (ie, sessions 4 and 5) will be delivered on a weekly
basi sface-to-face during hospitalization or patient appoi ntment
in the orthopedic outpatient clinic for medical follow-up, or by
telephoneif it is not possible to meet the patient in person. Two
booster sessions (ie, sessions 6 and 7) will be given by telephone
or at the orthopedic outpatient clinic at 6 weeks and 3 months
post-injury.
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Table 1. iPACT-E-Trauma Sessions.
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Session Delivery Timing Components
1. Web combined within-  >24 hoursto 7 days post hospital  Biopsychosocia dimensionsof pain: introduction to the biopsychosocial dimensions
person at the hospital admission of pain and how they negatively or positively influence the pain experience

2. Web combined with in-
person at the hospital

Two days after the first session

3. Web combined with in-
person at the hospital

One week after the first session

4. In-person at the hospital  One week after the third session

or by telephone

5. In-person at the hospital  One week after the fourth session

or by telephone

6. Booster 1: in-personatthe  Two weeks after the fifth session

hospital or by telephone

Four weeks after the first booster
session (3 months post-injury)

7. Booster 2: in-person at the
hospital or by telephone

Self-assessment of pain intensity
Nonpharmacological pain management/cryotherapy and elevation of legs

Follow-up on previously learned self-management behaviors based on an assessment
of patient’s need (ie, pain intensity and adherence to proposed self-management
behaviors)

Pharmacological pain management strategies: analgesics and co-analgesia

Nonpharmacological pain management strategies/relaxation exercises with afocus
on deep breathing relaxation

Follow-up on previously learned self-management behaviors based on an assessment
of patient’s need

Biopsychosocia dimensionsof pain: prevention/regulation of maladaptive thoughts,
emotions and behaviors

Health promotion/strategies for staying active in the presence of persistent pain:
part 1

Follow-up on previously learned self-management behaviors based on an assessment
of patient’s need

Health promotion strategies/'sleep hygiene

Health promotion/strategies for staying active in the presence of persistent pain:
part 2

Follow-up on previously |earned self-management behaviors based on an assessment
of patient’s need

Pharmacological pain management strategies: how to gradually reduce the consump-
tion of analgesics

Return to pre-injury activities: establishment of an action plan for returning to pre-
injury activities

Review of the previously learned self-management behaviorsif painintensity >4/10
and/or pain interfering with daily activities on aregular basis

Pharmacological pain management strategies: how to gradually reduce the consump-
tion of analgesics

Revision of the plan for returning to pre-injury activities

Review of the previously learned self-management behaviorsif pain intensity >4/10
and/or pain interfering with activities on aregular basis

Pharmacol ogical pain management strategies: how to gradually reduce the consump-
tion of analgesics

Referral to appropriate resourcesiif the patient is still experiencing pain intensity
>4/10 and taking opioids on aregular basis

Revision of the plan for returning to pre-injury activities

Variables and M easurement Tools

(Multimedia Appendix 3) [55]. The Intervention Feasibility
Evaluation Logbook will detail information on intervention

A number of variableswill be measured at different time points
(Multimedia Appendix 2) to meet study objectives based on the
SPIRIT statement [47]. Complementary variables will be
evaluated to facilitate data interpretation and comparison with
other populations.

Feasibility
An Intervention Feasibility Evaluation Logbook and

Self-Management Behavior Assessment Checklist will allow
for the documentation of intervention feasibility data
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components that need to be delivered in each session, the
number of webpages and documents consulted on the Soulage
TAVIE Post-Trauma platform, the appropriateness of the
physical environment in which the intervention is delivered,
the time dedicated by participants to watch Web sessions, the
time required to deliver in-presence sessions by the nurse, and
challenges faced in providing the intervention [63]. The
Self-Management Behavior Assessment Checklist will allow
for the documentation of participants engagement and
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adherence to the intervention (ie, participation in intervention
activities and application of recommended self-management
behaviors) [63]. A Research Methods Feasibility Form will
assess essential criteria of methodological research parameters
(MultimediaAppendix 3) [55,64]: (1) adequacy of the sampling
pool and recruitment time, (2) ease with which participants are
screened, (3) possibility of applying randomization procedures
asplanned, (4) attrition ratein experimental and control groups,
and (5) ease of data collection procedures.

Primary and Secondary Outcomes

A comprehensive set of outcome measureswill be recorded 24
hoursto 7 days post-injury (baseline) and 3 and 6 months later
(follow-up). The Brief Pain Inventory (BPI) will measure both
primary outcomes (ie, pain intensity and pain interference with
daily living activities). Secondary outcomes will be quantified
through validated questionnaires. the Pain Self-Efficacy
Questionnaire (PSEQ), the Chronic Pain Acceptance
Questionnaire-8 items (CPAQ-8), the Pain Catastrophizing
Scale (PCS), the Tampa Scale for Kinesiophobia (TSK), and
the Hospital Anxiety and Depression Scale (HADS). Hedlth
careservice utilization will be measured viaaMedical Attention
Seeking and Professional Services Utilization Logbook, and
return to work will be measured with a form that documents
work status and responsibility modifications at work. In addition,
the Patient Global Impression of Change (PGIC) scale will
assess perceived improvement [46]. All instruments have been
trandated into French using aforward-backward method and/or
cultural adaptation. All French version instruments have shown
adequate psychometric properties [65-71] as detailed in
Multimedia Appendix 4.

Brief Pain Inventory

The BPI includes 11 items: 4 on pain intensity (now, average,
worst, least) measured on a 0-10 NRS (0=no pain; 10=worst
possible pain), and 7 on pain interference with daily living
activities, assessed on a 0-10 NRS (0O=does not interfere;
10=interferes completely) [72]. The BPI item “walking” was
replaced by “mobility (ability to get around)” as proposed in a
study performed in persons with cerebral palsy [73] because
many patients with major ET may be limited in their walking
capacity. Moreover, three additional items (pain interference
with self-care, recreational activities, and social activities),
proposed in a modified version of the BPI [73], will be added
to the Pain Interference with Daily Living Activities Subscale
to obtain abroader-based sample of areasthat could potentially
be affected by pain. Pain intensity upon movement on average
inthelast 7 days, and total score of pain interference with daily
living activities during the same period, will serve as primary
outcome measures. Baseline measures of pain intensity and
interference will cover the previous 24 hours.

Pain Self-Efficacy Questionnaire

PSEQ isa10-item questionnaire, which assesses the confidence
that people with ongoing pain have in their abilities to manage
pain and perform activities while in pain [74]. PSEQ scores
range from O to 49; scores <17 represent very low SE while
scores >40 indicate the likely maintenance of behavioral
changes, which isthe aim of increasing pain SE [74].
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Chronic Pain Acceptance Questionnaire-8 [tems
CPAQ-8isan 8-item questionnaire measuring pain acceptance.
This scale comprisestwo subscales. the degree to which patients
engage in daily living activities regardless of pain (4 items),
and the willingness to experience pain (4 items) [75]. No
information on relevant score changes has been found.

Pain Catastrophizing Scale

PCS comprises 13 items divided into three subscales
(rumination, magnification, and helplessness) measuring
catastrophizing thoughts [76,77]. Total PCS scores range from
0 to 52; a score of 30 represents a clinically-relevant level of
catastrophizing [77].

Tampa Scale for Kinesiophobia

TSK is a 17-item checklist developed as a measure of fear of
movement/(re)injury in the context of pain [78]. Total score
ranges between 17 and 68, with 37 and above differentiating
between high and low scores [79].

Hospital Anxiety and Depression Scale

HADS is a 14-item inventory divided into two subscales, each
comprising 7 itemsto assess anxiety (HADS-A) and depression
(HADS-D) [80]. The range of each subscale is 0-21. Cut-off
scores for both subscales indicate that 0-7=normal, 8-10=mild
anxiety/depression, 11-14=moderate anxiety/depression, and
15-21=severe anxiety/depression.

Patient Global Impression of Change

PGIC[81,82] isacore outcome measure that allows participants
to rate their overall improvement regarding their: (1) pain, (2)
functioning level, (3) QoL, and (4) global condition [83,84], on
a 4-point Likert scale (considerably improved; considerably
deteriorated).

Acceptability

Two questionnaires will assess intervention acceptability: (1)
an E-Health Acceptability Questionnaire that integrates
recommended features of Internet-based interventions [85] for
Web sessions, and (2) an Intervention Acceptability
Questionnaire for in-presence sessions [45]. The E-Health
Acceptability Questionnaire has been developed to analyze
TAVIE platform content [85], and includes 21 items evaluated
on a5-point descriptive scale, which isdivided into 9 subscales:
ease of use, ease of understanding, credibility, tailoring,
relevance, applicability, visual design appreciation, dosage,
motivational appeal, and overal sdatisfaction with the
Internet-based intervention. Experts in the field established
content validation of this questionnaire [85].

The Intervention Acceptability Questionnaire is based on a
validated instrument intended to describe respondents
eva uation of intervention acceptability (Treatment Acceptability
and Preference Questionnaire: TAP) [45]. The specific
acceptability attributes included in this questionnaire are: (1)
effectiveness in managing the problem, (2) intervention
appropriateness, (3) suitability of the intervention to individual
reality, and (4) convenience or willingnessto apply and adhere
to the intervention. TAP reliability was established in a
population receiving behavioral interventions for insomnia
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(Cronbach alpha >0.80) [45]. Validity was confirmed through
factor analysis, confirming 1-factor structure and discriminant
validation. TAP has been adapted to evaluate the acceptability
of intervention components and activities in this study.
Open-ended questions have been added after each itemto obtain
participants’ input on regquired modifications to render the
intervention more acceptable.

Complementary Variables
Short Form 12 items, Version 2

The Short Form 12 items, version 2 (SF-12v2) is a 12-item
general measure of hedth status, facilitating comparisons of
outcomes among different disorders and treatments [82]. This
scale comprises 8 subscales: physical functioning, rolelimitation
due to physical health problems, bodily pain, general health,
vitality, socia functioning, emotional health problems, and
mental health [86,87]. The scales can be aggregated to provide
Physical Component Summary scores and Mental Component
Summary scores [88]. SF-12v2 utilizes a linear T-score
transformation method so that scores for each of the health
domains and component summary measures have amean of 50
and standard deviation of 10. Scores above and below 50 are
above and below the average. Items of the SF-12v2 have been
trandlated into French by a Canadian research team using a
forward-backward method, quality ratings of the trandated
product, and reeval uation of items, aswell as pilot testing [89].

Injuriesand Treatments

An Injury Profile Form will describeinjury-related aspects that
may affect patients' pain intensity and recovery. The following
aspects will be documented: mechanisms of injury, number of
fracture(s), open fracture(s) and their grade, other injuries (eg,
mild traumatic brain injury), injury severity score [90], type of
treatments received (surgical and nonsurgical), number of
surgeriesrequired, soft-tissue injuries, accessto compensation,
pre-injury chronic pain, substance abuse, technical aids to
facilitate ambulation, and fracture healing status.

Analgesics Consumption

The Analgesics Consumption Form will describethe analgesics
taken by participants during their hospitalization in the trauma
center, referring regional hospital, and/or rehabilitation center.
After patients are discharged to go home, the number of pills
of each analgesic taken will be documented every week.
Analgesic consumption will be measured until 6 weeks
post-injury, since thistimeline has been associated with greater
consumption of analgesics after major ET [91].

Douleur Neuropathique 4

This 10-item questionnaire documents the presence of
neuropathic pain [92], which is a type of pain that is more
complex to treat than somatic pain [93]. A score >4 suggests
neuropathic pain.

Pcl-5

PCL-5 is a 20-item self-report measure that assesses 20
Diagnostic and Statistical Manual of Mental Disorders version
5 (DSM-5) PTSD symptoms [94]. Although iPACT-E-Trauma
does not aim to treat PTSD, PCL-5 will be administered, since
PTSD has been identified as a risk factor for chronic pain
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post-ET. PCL-5 has been shown to be reliable (Cronbach
alpha=0.94; test-retest reliability r=0.82) and valid (convergent
r=0.74-0.85; discriminant r=0.31-0.60; confirmed DSM-5
4-factor model) [94]. Scoresrange from 0 to 80, and a cut-point
of 33 establishesthe presence of PTSD [95]. The psychometric
properties of the French version have not yet been tested.

Sample Size

The sample size of a pilot trial should provide reasonable
confidence to guide investigators in their decisions about
proceeding to a larger trial. Sample sizes that are too large
should be avoided due to costs and ethical issues. An 80%
1-sided confidence interval of estimated main tria effect size
has been proposed to achieve such aims [96]. Chronic pain
prevention studies are not informative about the effect size that
should be used to calculate pilot trial sample size. Hence, the
effect size documented in chronic pain trials (SMD=0.25-0.35
[29,58]) regarding pain intensity and pain interference with
daily activities (primary variables) was used to cal culate sample
size, and was estimated to be 23 participants per group [96].
With prevision of a 20% attrition rate often encountered in
longitudinal studies [64], a total of 56 participants will be
recruited and randomized into each group (experimental and
control).

Recruitment

Nurses, medical residents, orthopedic surgeons, and an
orthopedic trauma case manager nurse will identify possible
participants, inform them about the study, and obtain their
permission to be contacted by the principa investigator (PI;
MB). These professional s have been informed about the study’s
inclusion-exclusion criteria during information sessions. The
name and medical file number of patients giving permission to
be contacted will be provided to the Pl by those who are
referring participants viaverbal communication or confidential
voicemail messages. The Pl will then visit these patients. If
patients meet the inclusion criteriaand wish to participate after
receiving afull explanation of the study, the Pl will obtain their
written informed consent (Multimedia Appendix 5).

Allocation

Randomization

The randomization sequencewill be generated by acoordinating
center to keep researchers blinded. A computerized
random-number generator will produce the sequence.
Randomization will be undertaken in permuted blocks of 4 to
decrease alocation predictability. Tickets will be placed in
sealed, opaque, sequentially numbered envelopesto randomize
study participants to either the control or experimental group.
Participants will be randomized after obtaining baseline data.

Blinding

The research nurse who will administer the intervention cannot
be blinded to group assignment considering that shewill deliver
the iPACT-E-Trauma sessions. To ensure participant blinding
to group assignment, the intervention will be delivered (and the
educational pamphlet will be distributed) to participants in

private hospital rooms, or in hospital rooms in which no other
patients are hospitalized for major ET. The research assistant
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(RA) who will enter data will be blinded to group assignment.
A numerical code will be assigned to each participant in the
two groups to allow for statistician blinding.

Data Collection

Procedure

At enrollment, the research nurse delivering the intervention
will complete the Injury Profile Form and Research Methods
Feasibility Form. She will distribute Sociodemographic and
Outcome questionnaires to participants. Questionnaireswill be
placed in sealed envel opes by participants upon completion, to
keep the research nurse blinded to the data. An RA will
document analgesics given and services received from
rehabilitation professionals before patient enrollment.

During intervention delivery, the research nurse will complete
the Self-Management Application Checklist to document the
rate of self-management behaviors applied in relation to each
intervention session. Theresearch nursewill record information
concerning intervention delivery and attrition via the
Intervention Feasibility Evaluation Logbook and the Research
Methods Feasibility Data Form. An RA will fill out the Daily
Analgesics Consumption Form while participants are
hospitalized. The medical file of participants transferred to
referring regional hospitals or rehabilitation centers will be
obtained to complete data on analgesic consumption. After
discharge to home, an RA will contact patients' pharmaciststo
inquire about analgesi c distribution. Adequate use of analgesics
is a self-management behavior taught within the intervention,
so the research nurse will question participants assigned to the
experimental group about the remaining quantity of pillsintheir
containers at the beginning of each session, and an RA will
phone participants assigned to the control group to question
them at corresponding session timelines. A nurse working in
the outpatient orthopedic clinic will examine patients for the
presence of neuropathic pain by Douleur Neuropathique 4 at
each patient’s follow-up appointments. Participants will be
invited tofill out the Medical Attention Seeking and Professiona
Services Utilization Logbook until the conclusion of the study.

Participants in the experimental group will have to complete
acceptability questionnaires in the week following sessions 3,
5, and 7. Both groups will aso have to complete outcome
measures (the SF-12v2 and PCL-5) a 3 and 6 months
post-injury. Participants will have the choice of completing
guestionnaires in hard copy or online (ie, SurveyMonkey). If
participants select the hard copy format, acceptability
guestionnaires will be sent to them by mail and packages of the
instruments will be provided to them at medical follow-up
appointments in the outpatient orthopedic clinic. Should
participants be still hospitalized in a regional hospital or
rehabilitation center at the time of completing acceptability
guestionnaires, an RA will administer them over the phone.
Instructionswill be provided to participantsin the experimental
and control groups to return a copy of the Medical Attention
Seeking and Professional Services Utilization Logbook at 3 and
6 months. If participants prefer to complete the questionnaires
online, an email (including the link for questionnaire access)
will be sent to them in the week preceding the 3-month and
6-month data collection points. Phone callsor email reminder(s)
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by an RA will follow twice, with a 1-week interval if the
guestionnaires are not completed on time.

Data Management

An RA will verify that all questionnaires have been completed
at baseline and when they are returned. The RA will hold
discussions with participants upon questionnaire completion
soon after baseline time point measurement, and contact them
by phone at data collection points, to find out why data are
missing. If missing data are a result of participant inattention
or not understanding a question, the RA will clarify any issues
they may have and ask them to provide the missing data. Steps
taken to deal with missing data will be noted in the Research
Methods Feasibility Data Form.

Data Analysis

Feasibility

To determine the feasibility of iPACT-E-Trauma, rates of
planned actionsthat are applied during interactionswith patients,
as well as the number of webpages and online documents
consulted, will be obtained. Mean time spent by participants
watching Web sessions and mean time required for the delivery
of intervention sessions by nurses will be computed. Rates of
participants engagement in intervention sessions and in
recommended activities, as well as applied recommended
self-management behaviors, will also be calculated. Descriptive

data pertaining to intervention delivery chalenges will be
grouped into categories. Frequencieswill be calculated for each
category.

Regarding Research Methods Feasibility, descriptive data will
be obtained to document: (1) the number of eligible patients
and number of participants included; (2) the frequency of
recruitment approaches; (3) the mean time required to screen
participants relative to their recruitment, consent, and baseline
data collection; (4) the percentage of patients who accept to be
randomized to either the experimental or control group; (5) the
dropout rate relative to each intervention session and outcome
measure time points; and (6) the attrition rate at study end [55].
Descriptive data from notes written about difficulties
experienced during screening procedures, and obtaining consent
and baseline datafrom patients, will be analyzed by regrouping
main difficultiesinto categories. Frequencieswill be calculated
for each category. The frequency of unmet inclusion and
exclusion criteriawill be calculated. If >50% of ET patientsare
deemed ineligible, thereasonsfor ineligibility will be analyzed
and inclusion/exclusion criteria will be reviewed during the
present study, and for thefull-scale RCT [55]. Frequency counts
on the number of questionnaires not completed in time will be
obtained. Mean time between expected dates for questionnaire
completion and actual completion will be calculated. Recall
rates for questionnaire completion will also be computed.

Preliminary Efficacy of the I ntervention

All outcome datawill be analyzed viaan intent-to-treat approach
(ie, analyses including all patients randomized, even if they
drop out or otherwise have missing data). To estimate
differences in primary and secondary variables between the
intervention and control groups, a 2-group mixed linear model
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design with repeated measureson 1 factor (time) will be applied.
This model will alow for the detection of significant group
differences in continuous outcomes over time due to the
intervention. Moreover, the model incorporates the
full-information maximum likelihood (FIML) procedure for
handling missing datacommonly occurring in repeated-measures
designs. FIML allows parameter estimation and measures
standard errors of parameter estimates, which are statistically
nonbiased processes [97,98]. Differences between the
experimental and control groups will be analyzed at baseline,
3 months (ie, at the end of intervention), and at 6 months. The
results obtained at 6 months will estimate sample size in
prevision of afull-scale multi-site RCT.

Acceptability

Descriptive analyses of acceptability questionnaire datawill be
conducted. Frequencieswill be calculated for each acceptability
attribute. Answers to open-ended questions about required
modifications to render the intervention more acceptable in
terms of effectiveness, appropriateness, suitability and
convenience will be grouped into categories for each session.

Ethical Considerations

Procedures have been implemented to ensure that the
information participants provide in this study will be kept
confidential. All participants will be assigned a unique code
number. Consent formswill be stored separately from the data.
A master list matching the names of participantswith their study
identification numbers will be kept in a locked filing cabinet
separate from the data. No names or other identifying
information will appear in any datathat is generated.

Study findings will be presented in comprehensive form and
not linked to specific participants. All hard copies of the data
will be stored in alocked filing cabinet in alocked office. Online
survey software secured with enhanced login and encryption
featureswill safeguard the electronic questionnaire format. Data
from electronic questionnaires will be downloaded onto a
password-protected computer hard-drive and onto a safety
code-protected Universal Serial Bus key. Data will be deleted
from online survey software at the conclusion of the study, but
will be stored for 10 years and then destroyed, and treated as
confidential waste.

Protocol amendmentswill be communicated to the Institutional
Review Board (IRB) and through additional information in the
trial registration form. Finaly, the intervention is not known to
be associated with any adverse events. However, such events
will be documented if they emerge throughout the study.

Results

Fifty-three patients were recruited at the time of manuscript
preparation. Comprehensive data analyses will be initiated in
July 2017. Study results are expected to be available in 2018.
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Discussion

Study Contributions

The aims of this pilot RCT are to evaluate the feasibility and
research methods of a chronic pain preventive intervention.
Testing the intervention will provide information on its
preliminary efficacy while allowing more data to be gathered
on its acceptability from the perspective of patients. Chronic
pain has repeatedly been identified as an important health
problem in patients with major ET, but no intervention has yet
been proposed for them. Evidence from such interventions in
other populationsisscarce. Indeed, agreat dea of attention has
been devoted to the implementation of interventionswhen pain
has already become chronic, but few studies have focused on
its prevention. This RCT could alow for the development of
an evidence-based intervention tailored to ET patients’ needs
early after injury.

Preliminary testing of the intervention will set the stage for a
full RCT, should the results be promising. If afull RCT shows
that the intervention is effective, it will provide professionals
of multidisciplinary teams working in the trauma-orthopedics
field with scientific guidance and a meaningful way in which
to address acute to chronic pain transition. The devel opment of
self-management behaviorsthat decreaselong-term reliance on
the health care system correspondsto current trends put forward
by health policies and health organization decision-makers (ie,
to empower patients to take responsibility for their own health
and make services moreefficient) [8]. A feasible and acceptable
intervention aimed at preventing chronic pain could ultimately
achieve such objectives while helping to reduce the number of
patients with major ET disability and associated socia costs.

Study Limitations

Participation burden is an important limitation of this study.
Participantsin both groups will be asked to complete numerous
guestionnaires over a long period of time and participants in
the experimental group will also have to attend severa
intervention sessions. To minimize the risk of attrition related
to participation burden, patientswill be contacted several times
throughout the study by phone or email to complete or remind
them to complete questionnaires, which will help maximize
continued participation. Participants will receive monetary
compensation proportional to the number of outcome
guestionnaire packages completed and intervention sessions
attended (ie, Can $10 per questionnaire package and intervention
session). The proposed initial humber of participants to be
recruited accounts for attrition rates commonly reported in
longitudinal studies.

A second limitation pertainsto the potential generation of social
desirability bias since participants will self-report their
performance of intervention activities and self-management
behaviors. To minimize this type of bias, participants will be
informed that honest answers to questions are crucial for
developing interventions that will correspond to ET patients
needs, and determineif such interventions should be offered to
patients with major ET in the future.
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Trial Status Ethical Approval and Consent to Participate

The trial was ongoing at the time of the protocol submission. |IRB approval was obtained from the Centre Intégré

No comprehensive data analyses had begun at the time of this  Universitaire de Santé et de Services Sociaux du

manuscript preparation. Nord-de-I’ Tle-de Montréal -Hdpital du Sacré-Coaur de Montréal
(HSCM) in June 2016 (HSCM Project No. 2017-1333;
Multimedia Appendix 6). The Pl will obtain written informed
consent from participants before initiating the study.
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Abstract

Background: Myanmar has a high burden of mortality for children aged younger than 5 years in which undernutrition plays a
major role. Despite current efforts, the exclusive breastfeeding rate for children under 6 monthsis only 24%. To date there have
been no interventions using mobile phones to improve breastfeeding and other feeding practices in Myanmar.

Objective: This study aims to implement a breastfeeding promotion intervention using mobile phone text messagesin Yangon,
Myanmar, and evaluate its impact on breastfeeding practices.

Methods: M528isa2-group parallel-arm randomized controlled trial with 9 months follow-up from recruitment until 6 months
post-delivery. A total of 353 pregnant women between 28 and 34 weeks' gestation who had access to a mobile phone and were
ableto read and write have been recruited from the Central Women's Hospital, Yangon, and allocated randomly to an intervention
or control group in a 1:1 ratio. The intervention group received breastfeeding promotional SM S messages 3 times a week while
the control group received maternal and child health care messages (excluding breastfeeding-rel ated messages) once aweek. The
SM S messages were tailored for the women’s stage of gestation or the child’s age. A formative qualitative study was conducted
prior to thetrial to inform the study design and text message content. We hypothesize that the exclusive breastfeeding rate in the
intervention group will be doublethat in the control group. The primary outcomeis exclusive breastfeeding from birth to 6 months
and secondary outcomes are median durations of exclusive breastfeeding and other infant feeding practices. Both primary and
secondary outcomes were assessed by monthly phone calls at 1 to 6 months postdelivery in both groups. Participants’ delivery
status was tracked through text messages, phone calls, and hospital records, and delivery characteristics were assessed 1 month
after delivery. Child morbidity and breastfeeding self-efficacy scores were assessed at 1, 3, and 5 months postdelivery. Social
desirability was measured at 5 months, and text messages expressing delivery success and user experience were assessed at the
end of the study.

Results: Thetargeted 353 pregnant women were recruited between January and March 2015. Baseline data have been collected;
SM S messages have been devel oped and pretested and sent to the women from both groups. Follow-up data collection via phone
calls has been completed. Data analysis is being done and results are expected soon. Thisis the first RCT study examining the
effects of mobile text messaging for promoting exclusive breastfeeding.

Conclusions: Thistria istimely in Myanmar following the telecommunications market opening in 2014. Our results will help
determine whether text messaging is an effective and feasible method for promoting appropriate feeding practicesand will inform
further research to assess how this model could be replicated in the broader community.
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Introduction

Globally, undernutrition isthe underlying cause of an estimated
45% of deathsin young children and contributes to 35% of the
disease burden in children under 5 years and 11% of total global
disability-adjusted life years [1-3]. Myanmar is facing
undernutrition asapublic health problem, with 23% of children
under 5 years of age being underweight and 35% stunted [4],
which exceeds the global average of 25% [5]. Myanmar also
has a high under-5 child mortality rate of 46 deaths per 1000
live births[4]. The Global Strategy for Infant and Young Child
Feeding recommends that newborns should start breastfeeding
within 1 hour after birth and that infants should be exclusively
breastfed for thefirst 6 months and for an additional 18 months
or longer with appropriate complementary food [6]. The benefits
of breastfeeding are well documented, and breastfeeding
promotion programs are a cost-effective public health measure
to prevent the leading causes of child mortality such asdiarrhea,
pneumonia, and neonatal sepsis[7-11]. The 2013 Lancet series
on maternal and child nutrition and astudy in Nepal highlighted
that high coverage of community-based early breastfeeding
initiation and exclusive breastfeeding (EBF) promotion
programs could prevent an estimated 13% of under-5 deaths
and almost 20% of neonatal deaths[12-14].

In Myanmar, regardless of race or religion, breastmilk is
considered the most beneficial food for newborns, and
breastfeeding is culturally and socially supported in both urban
and rural areas [15]. Our recent formative qualitative study
showed that expectant motherstraditionally believe the benefits
of breastmilk and husbands and family members support
breastfeeding. However, if women have insufficient milk or
have to return to work, formulamilk was favored by those who
could afford it dueto the stereotype of affordability or influence
of advertising, while poor women would provide cow or goat’s
milk and sweetened condensed milk mixed with warm water
or milk powder [16]. The latest national survey conducted in
Myanmar reported that 90% of mothers were aware of the
benefits of breastmilk and 76% fed breastmilk to their newborn
within 1 hour after birth, but only 24% of infants less than 6
months of age were exclusively breastfed [4]. This EBF rateis
the second lowest in the World Health Organization (WHO)
South-East Asia Region after Thailand [17].

Globally, with increased availability of mobile phones, the use
of mobiletechnology for health-related interventions (mHeal th)
has greatly increased [18,19]. Several maternal and child health
nutrition promotional studies have used mobile text messages
to disseminate educational information to atarget audience. A
Textdbaby study in the United States reported that exposure to

http://www.researchprotocols.org/2017/6/e126/

short message service (SMYS) or text messages was associated
with belief changes in pregnant women [20], and a recent
meta-analysis of mHealth interventions for maternal, newborn,
and child health in low- and middle-income countries found
high levels of impact for EBF [21]. An Australian study
conducted with 234 mothers showed that women who received
breastfeeding promotional text messages had a slower decrease
in EBF (6% per month) compared to the women receiving usual
care, who had a 14% decrease in EBF per month (P<.001) [22].
Other studies also report that using mobile phones and text
messaging is feasible and has promising results in smoking
cessation [23,24], diabetes education [25,26], sexua health,
diet [26], and physical activity [27,28].

The mobile network in Myanmar used to be solely controlled
by the government and, until recently, there was low access to
mobile services by the general population. Consequently, there
have been no interventions in Myanmar using mobile phones
to promote community health and well-being. With political
reformin 2011, Myanmar is on the verge of acommunications
revolution. Mobile phone prices have reduced considerably and
the penetration of mobile services has increased from 2% in
2011 to 49% in 2014 [29,30]. Improved maobile phone services
have enabled us to plan a randomized controlled trial (RCT)
using mobile phones to promote EBF practices. This planned
trial is called M528 where M stands for the maobile phone and
528 isaspecia number in Myanmar that refersto selflesslove
and other emotions and represents the bonding between mother
and baby.

The objective of this study is to implement a mobile
phone—based EBF promotion in pregnant women attending the
antenatal clinic at Central Women's Hospital, Yangon, and to
evaluate its impact on breastfeeding practices. The primary
hypothesis is to test whether breastfeeding promotional text
messages can help increase EBF practices in the intervention
group. We hypothesize that EBF ratesin the intervention group
during the 6 months after delivery will be double (30%) that of
the control group (15%). Although the Myanmar Multiple
Indicator Cluster Survey 2010 reported that 24% of infants
younger than 6 months were exclusively breastfed, only 15%
of infants were exclusively breastfed until they were 6 months
old [4]. We, therefore, set the control group’s EBF rate at 15%
and expect that the intervention group will have EBF rate at
30% at the end of the study. Thisisrealistic asother intervention
studies using text messages to promote EBF practices have
reported a more than 2-fold increase in the odds of EBF. For
example, atrial in Chinafound a higher EBF rate at 6 months
postdelivery in the intervention group (adjusted odd ratios
[AOR] 2.58, 95% CI 1.4-3.7) [31] and atrial in Nigeriashowed
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asimilar result (AOR 2.40, 95% CI 1.4-4.0) [32]. Our secondary
hypotheses are that receiving breastfeeding promotional text
messages will result in higher appropriate infant feeding
practices in the intervention group compared to that of the
control group. We assessed women's feeding practices,
breastfeeding self-efficacy scales, and delivery and child
morbidity characteristics during follow-up. We also conducted
a process evaluation at the end of the study. Our findings will
also help to provide recommendations on how mHealth-based
breastfeeding promotion programs can be further improved for
use in wider populations.

Methods

Study Design

A 2-group parallel arm RCT with hospital-based recruitment
and 9 months of follow-up was conducted to test the effect of

Hmone et al

a text message-based intervention for EBF promotion in
participants recruited from the Central Women's Hospital,
Yangon. A total of 353 women were recruited for the study.
The intervention group received breastfeeding promotional
messages and the control group received pregnancy- and
childcare-related messages (except breastfeeding messages)
from the time of recruitment until 6 months postdelivery. The
study involved conducting a formative (qualitative) study to
inform the trial design and to devel op text messages, recruiting
pregnant women, implementing the intervention, collecting data
at baseline and from 1 to 6 months postdelivery by monthly
phone calls, and eval uating effectiveness at the end of the study.
Figure 1 summarizes the study design of the M528 RCT using
the Consolidated Standards of Reporting Trials (CONSORT)
template.

Figure 1. M528 trial flow diagram (as per Consolidated Standards for Reporting Trials guideline).

M528 trial flow diagram (as per CONSORT reporting guideline)

Assessed for eligibility (n=450)

Excluded (n=97)

» O Not meeting inclusion

criteria: did not own or had to

[ Enrolment ] share mobile phone
50,gestation week >34 weeks
10, (n=60)
Baseline data collection O Declined to participate
(n=30)

Randomization (n=353)

O Other reasons (n=7)

—

Allocation

—

Allocated to intervention (n=179)

O Intervention receives SMS text
messages supporting EBF and timely
complementary feeding.

O Did not receive allocated intervention
(give reasons) (n=)

Allocated to control (n=174)
O Control group receives SMS text
messages
supporting pregnancy and child care
information (except breastfeeding).
O Did not receive allocated intervention

Child at 1 month

T
'

Child at 1 month

Lost to follow-
Lost to follow- .
up Child at 2 months Child at 2 months up (give
give reasons) - reasons) (n=)
n= Child at 3 months Child at 3 months
) |_'7 Follow-up —'—l Discontinued
: : intervention
Discontinued Child at 4 months Child at 4 months o
intervention give reasons)
: (n=)
(give reasons) Child at 5 months Child at § months
| Child at 6 months | Child at 6 months
[ Analysis

Analysed (n=)
0 Excluded from analysis
(give reasons) (n=)

http://www.researchprotocols.org/2017/6/e126/

Analysed (n=)
O Excluded from analysis
(give reasons) (n=)

JMIR Res Protoc 2017 | vol. 6 | iss. 6 [e126 | p.33
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

We used the Health Belief Model [33] that suggests that a set
of beliefs, specifically beliefs about susceptibility, severity,
barriers, and benefits, leads to a particular behavior. We
postul ate that a woman will EBF (a particular behavior) if she
believes (perceived benefits) that breastmilk hasal the nutrients
needed for her baby for 6 months, prevents infection, and is
good for the child’s physical and neurological development.
She will stop giving water and formula milk while her child is
under 6 months of age if she believes that these could cause
diarrhea and indigestion (perceived threat: a combination of

Figure2. Model used in M528 trial—adapted from Health Belief Model.

Hmone et al

perceived severity and perceived susceptibility). She will have
higher perceived self-efficacy if she receives information on
how to overcome barriers (perceived barriers) such as how to
manage her family’s influences, solve breast problems, and
express breastmilk when returning to work. The Health Belief
Model adapted for our study is described in Figure 2; an
illustration showing how the text messages relate to the Health
Belief Model is described in Textbox 2 (after stage 1:
preparatory phase).

Model used in M528 RCT —adapted from ‘Health Belief Model’

Severity

Threat

Woman’s perception of
the possibility of her
child’s illness if she give
formula milk and other
breastmilk substitutes.

its benefits

Ethics Approval and Consent to Participate

The study has been approved by the Myanmar Ethical Review
Committee, Department of Medical Research, Ministry of Health
and Sports, Myanmar (approval number 7/ethic 2014) and the
Department of Health, Ministry of Health and Sports, Myanmar
(medical care-2/A-24/2014-659). The Ethical Review
Committee, University of Sydney, acknowledged and approved
the study based on the approval of the ethics committee in
Myanmar. Furthermore, the M528 study trial is registered
through Australian New Zealand Clinical Trials Registry
[ACTRN12615000063516].

Setting

The Central Women'sHospital, Yangon, was purposely selected
asitisthelargest tertiary public women’'shospital in Myanmar.
The antenatal care clinic operates Monday through Friday and,
in 2013, the hospita reported that, on average, 2000 pregnant
women visited the clinic each month. The main reason for visits
isto havethe opportunity to deliver at the hospital free of charge
because the majority of mothers attending could not afford
private hospitals or clinics. In this setting, there is a higher
possibility of recruiting women from a diverse range of
socioeconomic backgrounds. The hospital is accredited as a
baby friendly hospital initiative and follows guidelines to

http://www.researchprotocols.org/2017/6/e126/

Aware of
breastmilk
benefits

Cues to action

Woman’s believes that
EBF are outweighed by

Perceived
barriers

Woman has confidence to
continue EBF and overcome
barriers

EBF for
six months

Self-efficacy

provide early initiation of breastfeeding. The hospital has a
policy to encourage mothersto give colostrum to babies within
1 hour after birth regardless of the type of delivery.

Study Population

Inclusion criteria were women from 28 to 34 weeks gestation
who could access a mobile phone (Android or Java) that could
display Myanmar language fonts, who had an uncomplicated
singleton pregnancy, who were able to read and write in the
Myanmar language, and who lived in an area with mobile
network coverage. Exclusion criteria were pregnancy
complications, a multiple pregnancy, and known medical
conditions including mental illness that might hinder
breastfeeding.

Recruitment, Assignment, and Allocation

Participant eligibility was assessed via a hospital attendance
registry (used by hospital staff) and antenatal care records (kept
by the participant) in which information such as age, weeks of
gestation, address, and phone numbers were recorded. At
recruitment, researchers identified potential participants with
the help of hospital nurses, explained the study, provided an
information statement and consent form written in Burmese,
and confirmed €ligibility. If a woman agreed to participate,
informed consent was obtained, and she was requested to
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complete the baseline survey questions. The participant’smobile
phone was checked for compatibility with text messages and,
if needed, brief training on how to read and send text messages
was provided. The recruitment process took 6 weeks (January
to February 2015). Out of a total of 450 potentially eligible
pregnant women, 353 were confirmed to be eligible and
consented to participate in the trial. Each woman received 500
Myanmar kyats (US $0.50) to compensate for sending a text
message to inform the research team of her delivery date.

Eligible women were randomized to the intervention or control
group according to an allocation sequence generated by a
computer program [34] with a block size of 16 to ensure a
balanced group size. Each study and group number was kept in
an opague envelope to conceal the allocation sequence and
securely stored. At recruitment, research team members
sequentially took an envelope for each consenting participant
and conducted the baseline interview. After the participant’s
information was recorded, the envelope was opened and the
group alocation was recorded.

Blinding

Because the intervention could not be blinded, we minimized
bias by ensuring both groups received messages and by not
explaining in the consent and information sheets how the text
messages differed between groups. The information statement
provided only general information that each participant could
be alocated randomly into a group; would receive messages
containing information on pregnancy, childcare, and
breastfeeding practices; and that the frequency of messages
could vary from 1 to 3 times per week. Research staff and
interviewers (via telephone) were blinded to each participant’'s
group status although they might guess the group based on
participants’ responses. To minimize bias, we aso blinded
research staff to thetrial aims and hypotheses.

Table 1. Summary of instruments used at various times in the M528 trial .

Hmone et al

Sample Size Deter mination

Stata version 13.0 (StataCorp LLC) was used for sample size
estimation and data analysis. Sample size was calculated with
the assumptions of 80% power, 5% 2-sided apha, and 13%
expected loss at follow-up. The EBF rate of Myanmar children
at 6 months of age was 15% [4], and we hypothesize that EBF
intheintervention group will beincreased 2-fold. The estimated
sample size was 312 (156 per group) and the final sample size
requirement was 353 participants to allow for 13% loss at
follow-up.

Data Collection

Baseline data were collected from participants during
recruitment. Follow-up (outcome) data were collected by
monthly phone calls at 1 to 6 months postdelivery. Process
evaluation (evaluation survey and in-depth interviews) was
undertaken at completion of the study. Quantitative data were
collected on Android tablets using the Dimagi CommCare app
[35] to reduce errors and facilitate data processing. All
guestionnaires were pretested prior to transferring to tablets.
Full details of the baseline, follow-up, and process evaluation
measurements and timing of each measurement are shown in
Table 1.

Baseline Data Collection

Basdline questionnaires comprised instruments which have been
validated and tested for reliability and were adapted from the
2011 Myanmar Multiple Indicator Cluster Survey [4] 2015,
Myanmar census questionnaires [36], the 2011 Demographic
and Health Survey, Bangladesh [7], and a 2012 study from
Shanghai, China [37]. At baseline, participants were asked to
provide information on their socioeconomic status, previous
pregnancies and breastfeeding history, knowledge and sources
of breastfeeding information, confidence to breastfeed and
perceived self-efficacy to breastfeed, intention to breastfeed,
and intended breastfeeding patterns.

Instruments

Basdline Postpartum month

1 2 3 4 5 6

Individual socioeconomic factors (participant and husband): age, sex, ethnicity, religion, education, X

occupation

Household factors: income level, wealth index

Previous pregnancy, childbirth and breastfeeding experience
Breastfeeding knowledge level (high/medium/low)

Intention and confidence to exclusively breastfeed

Breastfeeding self-efficacy scores (high/low) X X X X
Postdelivery survey: date of birth; place of birth; type of delivery; and child’s birth, weight, and sex X

Child morbidity characteristics: signsand symptoms of fever, cough, respiratory tract infection, diarrhea, X X X
dysentery

Breastfeeding and other feeding follow-up module—24-hour recall and 1-month recall X X X X X X
Socia desirability scale (high/medium/low) X
Process eval uation on mHealth (intervention group only): frequency of text messages received, user- X

friendliness of the messages received, perceived relevance of messages, trust in messages, understanding

of messages, and new information learned or not
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Wewill examinethe relationship between breastfeeding duration
and self-efficacy using self-report Likert scales (no confidence=
1, somewhat confident= 2, sometimes confident= 3, confident=
4, very confident= 5) [38,39]. With 5 levels of responsesto 33
items, total scoresrange from 33 to 165 and will be categorized
aslow self-efficacy (1 to 82) and high self-efficacy (83 to 165).

Follow-Up Data Collection

Follow-up comprised a postdelivery survey, feeding follow-up
assessments, morbidity, breastfeeding self-efficacy, and social
desirability assessments. Questionnaires have been adopted
from the Global Strategy for Infant and Young Child Feeding
[6] indicators for assessing infant and young child feeding
recommendations by WHO [38-40], breastfeeding efficacy
scales [41,42], a short version of the Marlowe-Crowne Social
Desirability Scale [43], and unpublished questionnaires being
used in ongoing projects in Bangladesh (MJD and ML) and
Indonesia (MJD).

The postdelivery form was completed when the child was 10
days old and was used to assess his or her postdelivery status,
including the date, place, and type of ddivery and the child’'s
birth weight, sex, and perinatal outcomes. Thefeeding follow-up
form was completed every month and asked if the child was

Textbox 1. List of different types of liquids and foods.

Hmone et al

breastfed and if other liquids or foods were given in the last 24
hours and over the preceding month since the last contact (or
birth for the first follow-up). Each participant completed 6
assessments of their feeding practices, including detailed
information about the different types of liquids and foods
(Textbox 1).

Child morbidity status and self-efficacy were assessed when
the child was 1, 3, and 5 months of age using items from a
validated instrument [7,41,42]. Child morbidity questionswere
used to record whether the child has had any signs or symptoms
such as fever, cough, cold, running nose, rapid breathing,
difficulty in breathing, chest indrawing, and diarrhea and
dysentery. If one of these was present, we further explored the
duration of illness. Breastfeeding self-efficacy was collected at
1, 3, and 5 months postdelivery to ascertain the mothers

confidenceto breastfeed, the rel ationship between self-efficacy
and breastfeeding duration, and whether text messagesimproved
breastfeeding self-efficacy. Studies report that women with a
higher perceived self-efficacy for breastfeeding tend to initiate
breastfeeding and persist even through challenges, and we hope
that women in our study will increase their confidence or
self-efficacy to continue EBF because of the knowledge gained
from the text messages they received [41,42,44,45].

Liquids or fluids:
o Plainwater

o Juiceor juicedrinks, honey

o Ordlit or any oral replacement therapy (ORS), including fruity ORS made in China

«  Vitamin drops or other medicines as drops including traditional Burmese medicine

* Infant formulamilk such as Nestle, Dumex, Chinese brands® and Red Cow

«  Milk that istinned or powdered (PEP, Red Cow) or fresh animal milk such as cow or goat milk

o Clear broth or other soup, such as chicken, beef, or fish broth

« Any other water-based liquids such as sugar water, rice water, green tea, tea, coffee mix, or soda

«  Soyamilk or yogurt

Semisolid and solid foods:

*  Branded baby food, such as SUN, Nestle, Dumex, Chinese brandsa)

»  Rice powder, cooked or blended rice, bread, noodles, porridge, or other foods made from grains such as sago
«  Pumpkin, carrots, squash, or sweet potatoes that are yellow or orange inside

«  White potatoes, yams, manioc, cassava, or any other foods made from roots

« Any dark green leafy vegetables such as water cress, drum stick, lady finger, and spinach

o Fruitrichinvitamin A such as ripe mango, papaya, jack fruit, oranges, and persimmons

« Any other fruits or vegetables such as banana, guava, apples, green beans, and peas

«  Liver, kidney, heart, or other organ meats

«  Any meat such as beef, pork, lamb, goat, chicken, or duck
. Eggs

o  Freshor dried fish, dried shrimp, or other seafood

8Chinese brand milk products means imported milk products from the Myanmar-China border with or without registration.

http://www.researchprotocols.org/2017/6/e126/

JMIR Res Protoc 2017 | vol. 6 | iss. 6 [e126 | p.36
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

We also assessed socid desirability status, which isthe tendency
respondents have to answer questions in a way that is viewed
favorably by others (such as research team members). Thiscan
interfere with the interpretation of average tendencies as well
asindividual differences[43]. By measuring socia desirability
status, we were able to assess whether follow-up data were
influenced by bias. We used the validated and reliable short
version of the Marlowe-Crowne Social Desirability Scale, which

Hmone et al

is based on a subset of 13 items adapted from Reynolds and
Gerbasi [43].

I ntervention Procedures

Before the start of the trial, research team members received
training by the principal investigator on how to collect data by
tablet, conduct recruitment, implement group all ocation, conduct
follow-up phone calls, and monitor times to call participants.
The schedule of enrollment, interventions, and assessments is
shown in Table 2.

Table 2. Protocol schedule of enrollment, intervention, and assessments for M528 (average length of study duration is 36-38 weeks).

Women at 28-34  1day after enroll- At 36 weeks Delivery Age of child in months
weeks gestation  ment
Enrollment 1 2 3 4 5 6
Eligibility assessment, consent, assign- X
ment, and allocation
I nterventions
Both groups receive texts X X X X X X X X X
Assessments
Baseline survey X
Delivery check by text and phone X X

cals

Follow-up phone calls to assess
Postdelivery status

Feeding follow-up status

Child morbidity and self-efficacy
scale

Social desirability scale

Evaluation on mHealth (intervention
group):

phone-based survey and qualitative
study

I ntervention Group

Implementation was organized in 2 phases, preparation and
intervention service delivery.

Stage 1: Preparation Phase

In developing text messages, we reviewed infant feeding
literature including United Nations Children’s Fund (UNICEF)
and WHO breastfeeding guidelines [6,46]; Australian Ministry
of Health breast and infant feeding guidelines[47,48]; Uganda
breastfeeding counseling messages [49]; information and
communi cation material s focused on infant feeding educational
messages from the Department of Health [50] and Save the
Children, Myanmar [51]; a similar study conducted in China
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[31,37], and findings from our formative qualitative study [16].
This phase was conducted in 2014 to inform the study design
and involved in-depth and key informant interviews and focus
group discussions with pregnant women and accompanying
family members; nurses and doctorsfrom the Central Women's
Hospital; senior managers from the National Nutrition Centre,
Department of Health, UNICEF, and international and national
nongovernment organizations; and a private mobile company
[16]. This provided valuable information for modifying the
study instruments—for example, by making the module on
service delivery more realistic. One key finding was a need to
train mothers, particularly working mothers, on how to manually
express breastmilk. We, therefore, adopted the Marmet
technique [52] 