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Abstract

Background: Despite progress in pharmacological and non-pharmacological treatment in recent years, the burden of disease
among patients with asthma and chronic obstructive pulmonary disease (COPD) is high and patients are frequently hospitalized
due to exacerbations. Reasons for uncontrolled diseases are manifold, but are often associated with poor inhalation technique and
non-adherence to the prescribed treatment plan. This causes substantial mortality, morbidity, and costs to the healthcare system.
In this respect, the study of causes for non-adherence and the development of measures to increase and maintain treatment
adherence in chronic diseases is of major clinical importance.

Objective: The primary objective of this study is to investigate the impact of using specific, validated electronic devices on
adherence to inhaled medication in patients with chronic obstructive lung diseases such as asthma and COPD. Furthermore, it
aims to assess the impact of areminder and close supervision of the course of disease and quality of life.

Methods: In this ongoing prospective, single-blind, randomized controlled study, adherence to inhaled medication is analyzed
over a 6-month period in at least 154 in- and outpatients with asthma or COPD who have experienced at least 1 exacerbation
during thelast year. Adherenceis measured using electronic data capture devices, which save the date and time of each inhalative
device actuation and transfer these data daily via awirel ess connection to a Web-based database. Patients are randomly assigned
to either the intervention or the control group. The clinical intervention consists of an automated and personal reminder. The
intervention group receives an audio reminder and support calls in case medication has not been taken as prescribed or if rescue
medication is used more frequently than pre-specified in the study protocol. During the study, participants are assessed every 2
months in the form of clinica visits.

Results: Recruitment started in January 2014. To date, atotal of 169 patients have been recruited. Follow-up assessments are
still ongoing. The study will be concluded in the first quarter of 2017. Data analysis will take place during 2017.

Conclusions: Few studies have investigated medication adherence in patients with chronic obstructive lung diseases. With this
prospective study design and the use of state-of-the-art devices for measuring adherence, we expect scientifically relevant and
clinically meaningful results that will have a substantial and positive impact on the provision of healthcare in chronicaly ill
patients suffering from asthma or COPD.

Trial Registration: ClinicalTrials.gov: NCT02386722; https://clinicaltrial s.gov/ct2/show/NCT02386722 (Archived by WebCite
at http://lwww.webcitation.org/60Jq1fel 0)
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Introduction

Asthma and chronic obstructive pulmonary disease (COPD)
are highly prevalent lung diseases requiring daily and often
lifelong use of inhaled medication [1]. According to the World
Health Organization (WHO), COPD currently represents the
fourth leading cause of death worldwide and is predicted to
become the third leading cause of death by 2030 [2]. The
prevalence of COPD is increasing due to continuing exposure
to COPD risk factors (e.g. tobacco smoke or air pollution) and
the continuously aging world population) [3]. The prevalence
of asthma is increasing as well [4]. In Swiss adults, the
prevalence of asthma and COPD was found to be around 7%
and 7% to 9%, respectively [5,6].

Treatment and Disease Control

Despite progress in pharmacol ogical and non-pharmacological
treatment in recent years, the burden of disease imposed by
asthmaand COPD remains high and patients may be frequently
hospitalized due to exacerbation. Based on data from the Swiss
COPD Cohort Study, COPD exacerbation ratesare high at 23%
per year [7]. Acute exacerbations are a risk factor for disease
progression and are associated with increased mortality [8]. A
survey published by Leuppi et a showed that thelevel of asthma
control in Switzerland isvery low with 15% of the investigated
patients [9]. This has also been confirmed by a cross-sectional
survey by Miedinger et al who found controlled asthmain 27%
of al patients according to the international Global Initiative
for Asthma (GINA) guidelines [10]. However, good adherence
to therapy canincreasethelikelihood of achieving better disease
control [11].

Reasons for insufficient disease control in asthma and COPD
patients are manifold. They are frequently associated with poor
inhalati on techni que and non-adherence to prescribed treatment
plans, which may influence mortality and morbidity and pose
afinancial burden on healthcare systems[12].

Medication Adherence

According to the WHO, adherence is defined as “the extent to
which a person’s behavior (including medication-taking)
corresponds with agreed recommendations from a healthcare
provider” [13]. Adherence represents the basis for effective
drug therapy and complete disease control. It is a
multidimensional issue with several influencing factors. The
WHO classifies these factors into 5 dimensions
socioeconomic-related  factors, healthcare team and
system-related factors, condition-related factors, therapy-related
factors, and patient-rel ated factors[13]. Furthermore, 2 different
patterns of non-adherence behaviors are observed in patients,
namely intentional and unintentional non-adherence. Intentional
non-adherence describes the deliberate discontinuation or
reduction of the intake of medication in case of absence of
symptoms [14], which may be due to a lack of understanding
of the disease course and treatment aims. In addition, the
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occurrence of side effects can aso lead to intentional
non-adherence. Unintentional non-adherence, however, is
observed when patients do not follow treatment plans due to
reasons out of their control, such as forgetfulness, cognitive
impairment, or physical disability [15]. In patientstaking inhaled
medication, impaired vision or musculoskeletal disorders can
affect their ability to use theinhaler devices correctly [16]. Other
reasonsfor unintentional non-adherence are complex medication
regimes, poly-pharmacy, and the use of multiple inhaers
[17,18]. Non-adherence not only leads to suboptimal treatment
of individual patients, but may also cause disease prolongation
and increased hospital readmission. Finally, it can increase costs
for the healthcare system [19].

Based on asystematic literature review of medication adherence
literature, Vrijenset a proposed a new taxonomy for describing
and defining adherence to medication [20]. The Ascertaining
Barriersto Compliance (ABC) taxonomy considers a sequence
of events that have to occur for a patient to achieve an optimal
benefit from their prescribed trestment regimen and to minimize
the risk of harm. This process is divided into 3 essential
components: initiation, implementation, and persistence. The
process starts with initiation characterized by the intake of the
first dose of a prescribed medication. It continues with
implementation of the dosing regimen, which is defined asthe
extent to which a patient’s actual dosing corresponds to the
prescribed medication during the time period from initiation to
the last dose taken. The last step of the processis persistence,
which refers to the time from initiation to eventual
discontinuation.  After discontinuation, a period of
non-persistence may follow until the end of the prescription
period.

As such, non-adherence to medications can occur in the
following situations: late or non-initiation of a prescribed
treatment, suboptimal implementation of the dosing regimen,
or early discontinuation of the treatment. This classification is
particularly helpful in framing focused research questions as
well asfinding measures and data to answer them.

Adherenceto long-term therapy is estimated to be around 50%,
as shown in a systematic review summarizing the results of
randomized controlled trials (RCTs). It investigated
interventions in order to help patients follow prescriptions for
medications [21]. Among patients with asthma, rates of
non-adherence ranged from 30% to 70% [22]. Levels of
non-adherence are comparably high in patients with COPD,
ranging from 43% to 58% [23,24]. Adherence to medication
can be measured using direct or indirect methods. Direct
methods encompass direct observation of drug intake or
measurement of drug concentration, such as markers in the
blood, urine, or other body fluids. Indirect methods include
assessment of a patient’s clinical response, pill count, rates of
refilling prescriptions, patients self-report, or the use of
electronic monitoring devices [25,26]. While none of these
methods are currently considered the gold standard for
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measuring adherence to medications [27,28], the emerging
method of choiceis electronic monitoring devices [29].

Self-reporting by patients was shown to be the most
cost-effective approach to the assessment of adherence in
clinical and research settings [30]. However, being a subjective
method, it aso bears the highest risk of overestimating
adherence compared to electronic measurements [31].

Observational retrospective studies based on dispensing data
from pharmacy record databases analyzed refill adherence for
different inhaled medication in patientswith asthmaand COPD
[32-34]. Theimportance of refill adherenceislimited, sincethis
measurement cannot assess thetiming of theingested or inhaled
doses that depend on the duration of drug action, whichin turn
has an important impact on the efficacy of treatment [35].

To investigate the variability in timing and medication
adherence, measurements of dose and timing are necessary,
which can be done with electronic medication monitors.
Electronic monitoring provides precise data on timing and the
pattern of inhaler actuation. In addition, it may detect multiple
successive actuations (dumping) [36].

Electronic monitoring methods such as Smartinhaler devices
(Adherium Ltd., Auckland, New Zealand) are non-invasive and
represent one of the best waysto detect adherence patternswhen
using additional tools attached on the inhaler devices [37].
Smartlnhaler devices have been validated for the assessment of
adherenceto inhaled medication on adaily basis[38]. They are
able to track the time and date of each actuation of the inhaler
device (incorporated switch activates by depression or rotation
of the device) and transmit the data via a wireless connection
to a secure Web database [38]. SmartInhaler devices have been
used in several studies measuring adherence to inhaled
medication [39,40]. In a study on patients with asthma using
inhaled corticosteroids, the integrated audio-visual reminder
function of these devices significantly improved adherence to
inhaled medication [41].

Adherenceto orally administered drugs or inhaled medications
available, such as powder capsules, can be measured by applying
anovel technology called Polymedication Electronic Monitoring
System (POEMS). This technology is composed of a printed,
self-adhesive polymer film carrying loops of conductive wires
that can be affixed to multidose punch cards (Pharmis GmbH,
Beinwil am See, Switzerland) with 28 cavities. Every time a
powder capsule is taken out of the blister, a loop is broken
leading to changesin electrical resistance that can be measured
and recorded with date and time[42]. The reports generated by
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Smartinhalers and POEMS detect whether the patients have
taken the medication at the right time and dose.

Interventionsto Improve Medication Adherence

Maintenance of sufficient adherence to the prescribed
medication is acritical factor in achieving therapeutic success,
particularly in chronic diseases. Haynes et a [43] reviewed
randomized controlled intervention trial sto improve adherence
to pharmacological regimens in patients with chronic diseases,
including asthma. Both adherence and clinical outcomes were
measured in these studies. The authorsfound that lessthan 50%
of the interventions achieved a significant improvement of
adherence while only 30% demonstrated an improvement in
clinica outcome. The greatest success was attained with
complex interventions combining several strategies (information,
reminders, self-monitoring, reinforcement, counseling, telephone
follow-up, supportive care, etc). [43]. Lu et a [44] showed that
disease management interventions are associated with short-
and long-term improvements with regards to the process and
quality of care; in particular, when using structured,
population-based and multidisciplinary approaches for the
identification, treatment, and monitoring of patientswith chronic
illness. Thisreview also suggested that coordinating pharmaci st
services as a component of the process of care can improve
quality of life, medication adherence, and clinical outcomesin
chronic patients [44]. However, particularly successful
intervention components could not be determined specifically
[45].

Study Objectives

The objectives of this study are (1) to investigate the impact of
using specific, validated electronic devices on adherence to
inhaled medication in patients with asthma and COPD; and (2)
to assessthe effect of an acoustic reminder and close supervision
on the course of disease and quality of life.

Methods

Participants and Recruitment

In- and outpatients with a diagnosis of asthma bronchiale or
COPD from several hospitals in the Basel region and patients
treated by pulmonologists in private practice are screened for
eligibility (Table 1). Advertisements are distributed in theform
of posters, flyers, as well as on ad-screens (Cantonal Hospital
Baselland Liestal and Bruderholz), communicating the most
important information about the study. Advertisementsare also
placed in local newspapers.
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Table 1. Recruitment locations and related recruitment types.

Gregoriano et a

Hospital Location

Recruitment

Cantonal Hospital Baselland Liestal, Switzerland

Cantonal Hospital Baselland Bruderholz, Switzerland

Claraspital Basel, Switzerland
Barmelweid, Switzerland

Rheinfelden, Switzerland

Clinic Barmelweid

Gesundheitszentrum Fricktal AG

Screening of hospitalized patients
Screening of the emergency department
Screening of DRG? lists

Screening of DRG? lists

Collaboration with the pulmonology department
Collaboration with the pulmonology department
Collaboration with pulmonology department
Collaboration with the pulmonology department

3DRG: diagnosis related group.

Initially, inclusion and exclusion criteria are checked via
telephone, during hospitalizations, or practice visits. Eligible
patients are invited for an introductory training course. Before
the start of the study, the investigator provideswritten and verbal
information about content and duration of the study. The
investigator obtains written consent from patients confirming
their willingness to participate in the study.

Textbox 1. Inclusion and exclusion criteria.

Inclusion and Exclusion Criteria

The study inclusion and exclusion criteriafor male and female
participants are shown in Textbox 1 [46]. Enrolment started
January 2014 and will end when at least 154 individuals are
included in the study.

Criteria
Inclusion

Aged 18 years or older

Have an established asthma-diagnosis according to the Global Initiative for Asthma (GINA) guidelines and/or

« Have an established COPD diagnosis according to the Globa Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines (severity
GOLD I-1V based on the international GOLD-Criteria) [46] and

o Areprescribed daily inhaled medication (controller medication for a daily maintenance treatment)

« Had at least one exacerbation in the previous 12 months before study start

Exclusion
«  Suffering from malignancies and/or other severe diseases
« Insufficient in the German language

«  Pregnant or lactating

Study Design and Procedures

In this prospective, single-blinded RCT, 169 participants are
followed for up to 6 months (Figure 1). Prior to study start,
patients have to be in a stable phase of their obstructive lung
disease. Thisisdefined as an exacerbation-free period of at |east
1 month prior to commencement of the study and no current
hospitalization for any other medical condition. Study
participants will continue to be cared by their usual treating
physician(s) who decide on al prescriptions and treatments.

All participantstake part in atraining course before the baseline
visit, which takes approximately 45 to 60 minutesto complete.
The goa of the training course is to provide refresher training
on inhalation techniquesin order to ensure that all participants
are a the same level of disease knowledge and use their
medication correctly. The training begins with a brief
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introduction about asthma and COPD. Afterwards, the most
frequently used devices are presented and briefly demonstrated.
Correct technique depends on inhaler type and it is important
that patients use their own inhaler correctly. Common mistakes
and problems associated with the use of the devices are
explained. The correct use of the individual devices is
demonstrated in a short film (produced by the “Deutsche
Atemwegdliga’ Bad Lippspringe, Germany) [47], which presents
the most important steps to follow in order to achieve an
effective inhalation. Notably, it has been shown that the
manufacturer’s instruction sheet is not effective enough to
achieve correct techniques [48-50]. However, the combination
of verbal and visual instructions seemsto have ahigher success
rateinimproving the application of inhaler devices[51]. At the
end of thetraining, participants are given the opportunity to ask
guestions concerning the devices.
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Visits take place at baseline (TO0), after 2 (T1), 4 (T2), and 6
months (T3) and will take between 45 to 60 minutes, depending
on the patient, regardless of the group they belong to. Each visit
includes a spirometry test (EasyOne Pro, ndd Medizintechnik
AG, Zurich, Switzerland), measurement of diffusion capacity
(EasyOne Pro, ndd Medizintechnik AG, Zurich, Switzerland),
and exhaled nitric oxide (NIOX MINO, Aerocrine AB, Sweden)

and carbon monoxide (piCO*Smokerlyzer, Bedfont Scientific
Ltd., Kent, UK) levels. To detect fal se device applications, each
patient is asked to demonstrate the inhalation technique with
all prescribed devices to the investigator by using a placebo

Figure 1. Study flow chart based on the Consolidated Standards of Reporti

Gregoriano et a

device (to avoid overdosing). Moreover, participants have to
complete the COPD Assessment Test (CAT) [52], the Asthma
Control Test (ACT) [53], the St. George's Respiratory
Questionnaire (SGRQ), and the Short Form (SF)-36 [54,55] to
assess quality of life at baseline, after 2, 4, and 6 months. To
investigate patients’ beliefs about the necessity of the prescribed
medication aswell astheir concerns about the potential adverse
consequences of taking it, the Beliefs About Medicines
Questionnaire (BMQ) is used at baseline [56,57]. Throughout
the 4 visits, information about exacerbations since the last visit
are also obtained.

ing Trials (CONSORT) guidelines.
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Randomization

Participants are randomly assigned either to the intervention or
to the control group. The intervention group is provided with
an acoustic reminder for inhalation and receives support calls
when the medication is not taken as prescribed. The control
group does not receive further support regarding their adherence.
A randomization list with study group allocation is generated
using R (RStudio, Boston, US). The randomization procedure
is provided in a block size of 2. Therefore, examinations
between study groups are sequent. This reduces the risk of a
season effect between the 2 study groups. Furthermore, the
patients are not aware of which group they have been
randomized to (single-blinded).

Clinical Intervention

Theclinical intervention consists of an automated and personal
reminder. Patients assigned to the intervention group receive
an audio-reminder, generated by a mobile phone with app
capabilities (smartphone). For patients with Smartinhaer, the
inhalation times are entered on the Smartinhal erlive website by
the investigator. These are then generated by an app directly
onto the participant’s mobile phone. For patientsusing POEM S,
the inhalation times are entered by the investigator directly in
form of an alarm clock onto the mobile phone. Patients are
allowed to choose the inhalation times themselves, depending
on their personal habits and daily routine. Thisallowsfor times
during the workday and weekend to be defined. Since the
inhalation actuation does not stop the device alarms, the
reminder generated by the Smartinhaler app and those generated
by the mobile phone have to be quitted by the patients
themselves. Moreover, these patients receive support cals
carried out by the pharmacist when the use of rescue medication
doublesor if theinhaled medication isnot inhaled as prescribed
for more than 2 consecutive days. In exceptional cases and in
the absence of the pharmacist, the support calls are carried out
by the responsible study nurse who has been trained accordingly.
Participants al so receive feedback from the pharmacist on their
adherence at each visit, especially for the results of the POEMS.

Patients assigned to the control group have no reminder and
will receive no further support regarding their adherenceto their
inhaled medication.

Sample Size

Power calculation is based on “time to next exacerbation”. A
previous study has shown that 30% of patients with COPD are
readmitted within 6 months because of an exacerbation [58].
Exacerbation rate could be reduced by 30% with an educational
program [59]. Since our intervention is not only based on an
educational program but on close supervision during the study
period, we expect a bigger effect of our intervention, resulting
in an assumed endpoint reduction of 40% (12/30), with 11%
(8/70) of patients experiencing an exacerbation in the
intervention group. This corresponds to a hazard ratio (HR;
intervention/control) of 0.36, taking into consideration the
time-to-event-curve for the primary outcome (time to next
exacerbation). Assuming a sample size of 70 participants for
each study group, there is a power of 80% to detect a HR of
0.36 based on a 1-tailed test, since only a decrease of the
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exacerbation risk is of interest and expected. The calculation is
based on the assumptions mentioned above and on a 1-tailed
test with asignificance level of 5%. Furthermore, 14 additional
participants (7 for each study group) will be added to account
for dropouts. Therefore, a total of 154 participants will be
included in this study.

M easurement of Objective Adherence

In both groups, adherenceis measured using Smartinhalers and
POEM S as outlined above. Daily measurements are started after
the basdline visit (TO) and are continued until the end of the
study (T3). All participants are aware that their adherence is
measured during the whole study period using the delivered
devices. Hence, apossible“hawthorne effect” can result, which
represents a change in patient’s behavior as a consequence of
being monitored during astudy [60]. However, previous studies
showed that there is no better adherence in patients who were
informed that their drug intake was being monitored compared
to those patients who were unaware of the monitoring [61,62].

Recorded data are uploaded daily at 00:00 to a Web-based
database via a wireless connection. Participants are asked to
take their medication at the first visit in order to ensure the
correct handling and usage of the Smartlnhaler. Oncethe devices
are installed on the inhalers, patients can use their medication
asusua.

Currently, no monitoring devices exist that are specificaly
devel oped for monitoring the adherence of the newly introduced
inhalation-device Ellipta. To assess adherence in patients
undergoing treatment with Ellipta, a Smartinhaler with a
placebo-device is handed out and patients are instructed to
trigger a puff of the placebo every time when they inhale their
active treatment. This procedure alows an indirect recording
of date and time actuation of the Elliptainhaler.

POEMS are used for inhalation with powder capsules
(Breezhaler and HandiHaler). The capsules are pre-filled for
the following 2 weeks with a patient’s individualized
prescription plan (mostly one time daily inhalation of capsule
contents). The multidose punch cards are filled manually by a
pharmacist. Participantswho apply Breezhal er and HandiHaler
will receive 1 multidose punch card for every 2 weeks. Every
time the patients break aloop for taking the capsules, the date
and time are recorded on a microchip, which can be read out
when patients bring back the empty punch card.

Data Collection and Outcome M easur es

The primary outcome of this study is “time to next asthma or
COPD exacerbation”, defined as acute-onset worsening of the
patient’s condition beyond day-to-day variations requiring
interaction with a heath care provider [63]. Outcome is
expressed as the number of exacerbations since the last visit
with the exact period of exacerbation as well as the number of
exacerbations followed by hospitalization. If patients are not
able to provide information about the time of exacerbation, the
treating physician will be contacted.

Sociodemographic variables such as gender, civil status, age,
educational level, and employment status are obtained by a
generic questionnaire during the baseline visit. Furthermore,
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smoking status is assessed from medical history and expressed
as pack years (py; humber of smoking years times the number
of smoked packs per day). Body height and weight are signified
by body mass index (BMI; body weight/[body height]?). In
addition, disease-related questions such as alergies,
comorbidities, current medication, and number of exacerbations

Textbox 2. Objective adherence definitions.
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in the previous 12 months are recorded, including
hospitalizations and emergency department attendance.

This project focuses on the implementation of a prescribed
dosing regimen. Objective adherencewill be analyzed according
to the definitions shown in Textbox 2 [64].

Definition

«  Taking adherence: (number of puffsinhaled during 24 hours/number of puffs prescribed during 24 hours) x 100

«  Timing adherence: (number of correct dosing intervals during 24 hours/number of dosing intervalsduring 24 hours) x 100; correct dosing intervals

are prescribed intervals + 25%:
«  Foroncedaily dosing: 24 hours + 25% = 18 hours to 30 hours
«  Fortwicedaily dosing: 12 hours + 25% = 9 hoursto 15 hours

«  Forthreedaily dosing: 8 hours + 25 % = 6 hours to 10 hours

o  Gaps: (number of days without inhalation during the whole study period/number of daysin same time period) x 100

«  Maximal gap length: number of consecutive days of the longest period of time without inhalation

Throughout all visits, the following lung function tests are
performed to assess changesin lung function: spirometry (FEV 4,
FVC, FEV,/ FVC), diffusion capacity, and nitric oxide and
carbon monoxide measurements.

During each visit (TO to T3), participants are asked to
demonstrate how they actually use their device at home to
evaluate the inhalation technique. For this purpose, placebo
devices are used to prevent overdosing. Correctness of inhaler
use is assessed using pre-defined checklists for each inhaler
type based on user guidelines and instruction package inserts
from the manufacturers[65-70]. Correct inhaer usageisdefined
as correct performance of every step on the checklist. Incorrect
inhaler usage is defined as 1 or more steps done incorrectly. A
total score is calculated with O (incorrect application) and 1
(correct application) and applied to every step. Possible errors
are corrected by verbal instruction and visual demonstration.
For ethical reasonsthe correction was performed in both groups.
Patients demonstrate their inhalation technique until it is
performed correctly.

At baseline, the BMQ is used to assess patients’ beliefs about
the need of the prescribed medication and their concerns about
the potential adverse consegquences of taking it.

Changes in quality of life are investigated at baseline, after 2,
4, and 6 monthsusing different disease-specific questionnaires:
SGRQ, CAT, and ACT. To determine general quality of life,
the SF-36-questionnaire is used.

Data collection will end as soon as al study participants have
finished the 6-month observational period and have had the
fourth clinical visit.

Statistical Analysis

Statistical analyses, including descriptive statistic and survival
analyses, are carried out using the software R (RStudio, Boston,
US) and SPSS (IBM Corporation, Armonk, US). Statistical
significance is set at the 5% level. Time to next exacerbation is
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compared by applying the Kaplan-Meier method and Cox
proportional hazard model. Results will be reported as a HR
with a corresponding confidence interval (Cl) of 95 % and P
values. A HR smaller than 1 is expected. Thisimplies that the
intervention group will have a smaller risk for exacerbations.
Associations between time to between exacerbation and
independent predictors will be analyzed (taking adherence,
timing adherence, and gaps without inhalation). Comparisons
of secondary parameters are done using t tests or chi-square
tests (or their nonparametric equivalentsif dataare not normally
distributed).

Missing Data and Dropouts

Patients will be rated as dropout when they are excluded from
the study at their own request or if they are no longer able to
participate in the study until thefinal visit. Patients who are not
able to undergo all clinical examination during the follow-up
visits will remain in the study. Multiple imputation methods
will be used to impute missing data with less than 25% missing
values. This is typically more efficient than complete case
analysis when covariates have missing values [71].

Ethics and Dissemination

This study is conducted according to the Helsinki Declaration
and according to the good clinical practice guidelines. Study
participationisvoluntary and can be revoked at any time without
specification of reasons and will have no disadvantagesfor their
future medical care. The study was approved by the Ethics
Committee Northwest/Central Switzerland (registry number:
EK-269/13) and was registered with Clincialtrials.gov
(NCT02386722). In case of any considerable deviations from
the actual study protocol, the investigator will send an
amendment for further approval from the ethical committees.
The results of this study will be disseminated via seminar,
conference presentations, and academic, peer-reviewed journals.
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Data Security and Disclosure of Original Documents

Patient data are collected and stored under confidentiality rules.
For reports, data collection, and administrative forms an
anonymization will be done and participants will be assigned
astudy identification (ID) (PXXX). All study-related data and
documents are stored on a protected server of the Cantonal
Hospital Baselland. Data access is limited to members of the
medical research group at the Cantonal Hospital Liestal. After
study completion, all documents and informed consent forms
will be retained in the archives of the University Department
of Internal Medicine at the Cantonal Hospital Liestal for 10
years according to applicable Swiss regulatory requirements.

Results

This is a single-centre, randomized controlled study. It is
performed at the Cantonal Hospita Baselland, Liestal, and
Bruderholz, Switzerland. Recruitment started in January 2014,
and to date, a total of 169 patients have been recruited.
Follow-up assessments are still ongoing. The study will be
concluded in the first quarter of 2017. Data analysis will take
place during 2017.

Discussion

To date, only a few studies have investigated medication
adherence in patients with chronic obstructive lung diseases.
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These studies were retrospectively analyzed, limited to refill
adherence, and had several important limitations such as the
lack of assessment of the relationship between the duration of
drug action and the timing of the ingested doses, which impacts
the efficacy of treatment [15]. Other disadvantages of this
measurement are missing datawhen refillswere obtained outside
of the investigated system and incomplete records if the
medication plan is verbally modified by the prescriber without
informing the dispensing pharmacy. Moreover, assumptions
have to be made on medication intake behavior, if it is taken
according to the prescription, and correspondsto the prescribed
refilling [72].

We expect that a regular adherence reminder and close
supervision by a healthcare professional will have a beneficial
effect on adherence to inhaled medication in patients with
asthma or COPD, resulting in an increased time to next
exacerbation. In addition, we assume that improved adherence
will increase the quality of life of these patients.

With the prospective study design and the use of state-of-the-art
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Abstract

Background: Using social mediato recruit specific populations for research studies is gaining popularity. Given that mothers
of young children are the most active on social media, and young children are the most at risk of preventable burn injuries, social
media was used to recruit mothers of young children to a burn prevention intervention.

Objective: Theaim of this paper wasto describe the social media recruitment methods used to enroll mothers of young children
to the app-based burn prevention intervention Cool Runnings.

Methods: Participants were recruited via paid Facebook and Instagram advertisements to a 2-group, parallel, single-blinded,
randomized controlled trial (RCT). The advertisementsweretargeted at women 18 yearsand older, living in Queensland, Australia,
with at least 1 child aged 5 to 12 months at the time of recruitment.

Results: Over the 30-day recruitment period from January to February 2016, Facebook and I nstagram advertisements reached
65,268 people, generating 2573 link clicks, 1161 app downloads, and 498 enrolled participants to the Cool Runnings RCT. The
cost per enrolled participant was Aus $13.08. Saturdays were the most effective day of the week for advertising results. The most
popular time of day for enrolments was between 5 to 11 PM. This recruitment strategy campaign resulted in a broad reach of
participants from regional, rural, and remote Queensland. Participants were representative of the population in regard to age and
education levels.

Conclusions: To our knowledge, this is the first use of social media recruitment for an injury prevention campaign. This
recruitment method resulted in the rapid and cost-effective recruitment of participants with social, geographic, and economic
diversity that were largely representative of the population.

(JMIR Res Protoc 2017;6(10):€200) doi:10.2196/resprot.8189
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social media; online recruitment; burn prevention; methods, randomized controlled trial
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Introduction

More than half of the world’s population now has accessto the
Internet, and 2.8 billion people actively use social media [1].
Social media has become an integral part of modern society. It
is more than just a place for friends to connect socialy; it is
used for palitics, education, entertainment, shopping, and health.
While commercial companies were quick to see the potential
of social media to reach and interact with large targeted
populations, researcherswere slow adopters. Increasingly, socia
media platforms, such as Facebook, are being used to recruit
participants for health and medical research [2,3].

Facebook’ s ahility to target advertising to specific demographics
from its diversity of users offers researchers an opportunity to
recruit populations that can be hard to access via traditional
recruitment methods, including economically disadvantaged
and geographically remote populations[3,4,5]. Globally, social
media users have increased by 21% since January 2016 [1].
Facebook alone has 2 billion monthly users [6]. In Australia,
approximately 70% of the population actively uses Facebook
and the largest demographic are women aged 25 to 34 years
[5]. Mothers with children under 5 years of age are the most
active on social media[5,7].

Burns are the 5th most common cause of non-fatal childhood
injuries globally [8]. Most burns to children under the age of 4
are scads, predominantly from hot beverages [9-11]. In
Australia, hot beverage scalds account for 1 in 5 burns to
children—a figure that has remained the same for the past 15
years[9]. Added to thisissueisthelow use of correct burnfirst
aid at the scene, despite strong evidence that burn first aid
applied within 3 hours of the burn occurring provides pain relief
and leads to less scarring, fewer surgical interventions, and
shorter hospital stays[12]. Beyond the pain, itching, and scarring
that can result from these injuries, there are aso the long-term
effects burns take on both the child and family. The frequent
hospital visits’admissionsfor ongoing scar management, coping
with changes in appearance, and people’s reaction to the scar
can lead to social and psychological problems. There are also
financia costs both to the family when parents take time off
work to care for the injured child and their continuing
rehabilitation needs and the cost to the healthcare system. In
the United Kingdom, they have reported the cost of treating a
minor scald as £1850 (US $2400) [13]. In children, thisfigure
is higher as scar management and surgical procedures continue
until they stop growing.

The high physical, emotional, and financial burdens associated
with hot beverage scalds make it an important public health
issue. Increasing awareness regarding burn severity and
frequency of hot beverage scalds, as well as correct burn first
aid, is an important step in reducing the burden of this injury
[14-16]. To date, public health interventions and injury
prevention are areas where technology has been underutilized.

In light of the popularity of socia mediain mothers of young
children and evidence of socia media’s broad reach, cost
efficiencies, and capacity for targeting specific populations,
social mediawas used to recruit mothers to the app-based burn
prevention intervention Cool Runnings. The Cool Runnings
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app was used asthe channel for delivering the 2-group, paralldl,
single-blinded, randomized controlled trial (RCT) over the
6-month intervention period (described in detail elsawhere).
The purpose of this paper wasto describe the use of social media
asatool for recruiting mothers of young children to this RCT.

Methods

Participants

Participants were recruited over a 30-day period for a 2-group,
parallel, single-blinded RCT—Cool Runnings—aimed at
changing knowledge about burn risks and correct burn first aid
treatment in mothers of young children. The protocol for this
study was published previously [17]. Theinclusion criteriafor
this study were females aged 18 years and older with at least 1
child aged 5 to 12 months, who owned a mobile phone, and
resided in the state of Queensland, Australia. Participants were
recruited through Facebook and Instagram advertisements
between January and February 2016. The state of Queensland

is 1,852,642 km? (approximately 2Y times the size of Texas,
or 3 times the size of France) with a population of 4.9 million.

Facebook Recruitment

Facebook and Instagram advertisements were directed to the
target group described above. Facebook’s Audience Insights
tool was used to better understand the socia and psychological
triggers of the target group. Demographic filtering showed the
audiences “liked” pages, lifestyle factors, education, job titles,
and frequency of activities, and this information informed the
approach, messaging, and strategies for recruitment on the 2
platforms. Targeted, persuasive ad copy was devel oped for the
Facebook and Instagram advertisements. Ad setsused 2 message
themes: incentive-based and emotive-based. Theincentive-based
messages leveraged the ability to earn rewards and win prizes
to drive recruitment. An example of one of the incentive-based
messages is shown in Figure 1. The emotive-based messages
created an emotional response in potential participants and
called out the “ greater good” of participating in a study aimed
at keeping children safe. An example of an emotive-based
message is:

21 children die each week in Australia from
preventable injuries! Thousands more are
hospitalized. With your help we can reduce this.
Download the Cool Runnings app and learn ways to
protect your child and other children from
preventable injuries.

Altruistic and incentive-based messages are recognized as
influential motivators in behavioral studies [18,19]. Messages
that arouse emotions in potential participants and make an
impact are more likely to get their attention and motivate them
to take action [20]. These messages also aimed to raise mothers’
awareness of the threat of injuriesin young children, combined
with an efficacy component to learn how to prevent these
injuries. Messages that combine threat and self-efficacy
components are more effective than just threat and/or fear based
messages [21].

A total of 45 advertisement setswere devel oped, each containing
different combinations (ie, devicetype, visual elements, message
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theme, and ad placement). The variables tested were Apple
(i0S) versus Android, video versus photo versus carouse,
emotive versusincentive, and Facebook mobile newsfeed versus
I nstagram advertisement.
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In total, 32 adaptations of the advertising copy were divided
across the variables listed above. From the advertisements,
interested individuals could click on an embedded link taking
them directly to the Cool Runnings app in the Google Play or
Apple App Store.

Figure 1. Example incentive-based recruitment advertisement used on Facebook.

Q

[# status

A,

Cool Runnings

News Feed

[8] Photo

S

9, CheckIn

Do you have a baby aged 5-12 months of age?

Do you live in Queensiand? Do you own a smartphone?

If you answer YES to these three questions then we need you!
Participate in our injury prevention study and not only will you
leam ways to safeguard your child from injuries, you'll also
earn rewards or win prizes for your involvement.

Cool Runnings

.

Outcome M easures

Instagram is owned by Facebook, which allows the management
of advertising campaigns and/or ad placement on both platforms
from Facebook Ads Manager portal. This portal provides the
following advertisement metrics: (1) impressions, number of
times ads were shown; (2) reach, number of individual people
who saw the ads; (3) link clicks, number of people who saw the
ad and clicked through to download the app; (4) video views,
number of times video viewed for 3 seconds or more; and (5)
costs per 1000 impressions, per reach, per link click.

The number of Apple and Android app downloads resulting
from the advertisement link clicks and the subsequent
individuals who consented to participate in the study were
calculated to determine the cost per participant.

Study Enrollment

Once the app was downl oaded, individuals were provided with
additiona information about the study and given the opportunity
to consent to participate. Participants completed a 19-item
guestionnaire detailing demographic factors (such as education
level, age of youngest child, number of children, marital status,
and smoking status) and level of child burn risk knowledge and
burn first aid knowledge. Participants also recorded their
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postcode, which was later recoded wusing
Accessibility/Remoteness Index in Australia(ARIA) 2011 data,
developed by the National Center for the Social Applications
of Geographic Information Systems into the categories major
cities, inner/outer regional, and remote/very remote [22].

Ethics Approval

This study was approved by the University of Queensland
Ingtitutional Human Research Ethics Committee (approval
number: 2015001652).

Results

During the 30-day recruitment period, 498 participants were
recruited to the Cool Runnings study through Facebook and
I nstagram advertisements.

Participant Demographics

The demographic characteristics of recruited participants
compared with motherswho birthed in Queensland in 2015 (the
year the study was conducted), derived from the Queensland
Perinatal Data Collection Report 2015 [23] is shown in Table
1. While statistical comparisons were not possible, these data
indicated that participants recruited for this study were similar
to the target population (mothers who gave birth in Queensland)
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on most characteristics (age group, marital status, country of
birth, first-time mother), except smoking status. No comparable
data were available for education level or ARIA. The location
of usual residence was categorized using ARIA, developed by
the National Center for the Social Applications of Geographic
Information Systems. Each geographical area was allocated a
score between 0 and 15, based on the (road) distance to nearby
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towns that provide services [24]. Scores were then allocated to
the following categories: urban (major city: 0.0 to 0.2);
peri-urban (inner regional: 0.2 to 2.4; outer regional: 2.4 to
5.92); and remote (remote: 5.92 to 10.53; very remote: 10.53
and greater). The broad reach of study participantsishighlighted
in Figure 2.

Table 1. Demographic characteristics of recruited participants (N=498) and Queensland population data for mothersin 2015.

Characteristic Recruited participants, n (%) Queensland mothers, n (%)
Age
18-24 years 89 (17.9%) 20%
25-29 years 176 (35.4%) 28%
30-34 years 161 (32.3%) 32%
35-39 years 62 (12.4%) 16%
40+ years 10 (2.0%) 4%
First-time mothers 216 (43.4%) 41%
Marital status
Married/defacto 416 (83. 5%) 84%
Single 67 (13.5%) 14%
Separated/divorced 13 (2.6%) 1.4%
Current smoker 97 (19.5%) 12%
Country of birth
Australia 419 (84.1%) 74%
New Zealand 23 (4.6%) 5%
United Kingdom 23 (4.6%) 3%
Other 33 (6.6%) 18%
Highest education level N/A
Lessthan Year 12 86 (17.3%)
Year 12 completion 131 (26.3%)
Advanced diplomaltrade certificate 127 (25.5%)
University degree 112 (22.5%)
Post-graduate degree 42 (8.4%)
ARIA® N/A
Urban (major cities) 238 (47.8%)
Peri-urban (inner/outer regional) 205 (41.2%)
Remote/very remote 49 (9.8%)

3ARIA: Accessibility/Remoteness Index of Australia.
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Figure2. Map of Queensland (area 1,852,642 kmz), Australia, showing the broad reach of study participants (marked by pins).

Facebook Recruitment Outcomes

Facebook and Instagram advertisements generated 420,402
impressions and reached 65,268 people, generating 2573 link
clicksand 1161 app downloads. There were 291 post reactions
(like, love, etc.), 61 comments, and 164 shares. The cost of
advertisements (ads) per 2000 impressionswas Aus $16.39, per
1000 peoplereached Aus $105.40, and per recruited participant
Aus $13.08. The recruitment process from ad impressions
through to recruited participant is shown in Figure 3. Based on
data from App Annie (San Francisco, USA), an industry
standard app ranking and analytics company [25], in February
2016 the Cool Runnings app ranked number 48 in Australiafor
all educational app downloads.

Of the 45 ad sets, 22 (49%, 22/45) were emotive-based (12
[55%, 12/22] videos, 6 [27%, 6/22] images, 4 [18%, 4/22]
carousel), 16 (36%, 16/22) wereincentive-based (6 [38%, 6/16]
videos, 6 [38%, 6/16] images, 4 [25%, 4/16] carousel), and the
remainder used mixed themes. Two emotive-based video ads
were the most effective, resulting in 72.1% (359/498) of al
participants recruited. Saturdays were the most effective day of
the week for participant enrollment, and 5 to 11 PM was the
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most popular time of day with 55.0% (274/498) of enrollments
occurring during these hours. The effect of advertisement
optimization during each day of the recruitment period isshown
in Figure 4. Once the advertisements started to be ineffective
they were cut and the budget placed on the advertisements that
were performing well.

Thirty-two adaptations of the ad copy were devel oped based on
the variableslisted earlier and split-tested. In the first 3 days of
recruitment, 40 participants were recruited from 18 of the 32
adaptations. The advertisements that did not resonate with the
targeted audience were removed and the budget reallocated to
the advertisementsthat were performing well. Thisprocesswas
repeated until just 2 advertisements remained—both
emotive-based videos on iOS and Android. The remaining
budget wasthen all ocated to these 2 advertisements. Individuals
were removed from the advertising audience once they had been
recruited. This saved advertising budget and stopped participants
from continually seeing the recruitment messages. This ability
to access Facebook’s analytics and real-time reports on the
effectiveness of different images, message themes, and message
wording allowed more effective and efficient use of time and
resources.
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Figure 3. Flowchart of the recruitment process from Facebook impressions to recruited participants .
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Figure 4. Number of participants enrolled each day of the 30-day recruitment period.
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Recruiting 498 eligible participantsin 30-daysfor lessthan Aus
$14 per participant demonstrated that recruiting using
Facebook’s targeted paid advertising on its 2 platforms
(Facebook and Instagram) is an efficient and cost effective
method for recruiting mothers of young children to public health

research programs.
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For this method of recruitment to be effectiveit isimportant to
first understand how the targeted audience uses social media
and what social media platforms are they using.

Facebook is the most widely used of the major social media
platformsand its user baseis most broadly representative of the
population as awhole across age and gender [26,27]. However,

itisimportant to note that some social mediaplatformsare more
popular among certain demographics. For example, in Australia
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Twitter is more popular among males and Pinterest is more
popular among females; adults under 30 years prefer Instagram
and Snapchat, while LinkedIin is more popular among older
adults [28]. For targeting millennial mothers, Facebook and
Instagram were an ideal choice given mothers active daily use
on these platforms.

Reach, Representativeness, and Cost

Accessihility to Facebook and Instagram’s large and diverse
users address one of the challenges facing many research
projects when it comes to recruiting—adequate size and
representativeness of sample. The literature confirms targeted
Facebook advertising has been effectivein recruiting populations
based on geographic location, age, and gender, but al so specific,
often hard-to-reach populations [29-31]. Mothers of young
children were the focus of this recruitment strategy and are the
most active users on Facebook [6,7]. The targeted
advertisements for this study delivered participants from a
variety of socio-economic, geographic, and educational
backgrounds. There was good representation of mothers across
the age groupsand an almost equal split of premipara (first-time
mothers) and multipara participants. These participants were
largely representative of the target population (women who
birthed in Queendand in 2015) with regard to age, marital status,
being a first-time mother, and country of birth [23].

While the participants for this study were well represented on
Facebook, Instagram, and many other social media platforms,
it isimportant to note there are populations that are not so well
represented on socia media, such as older, economically
disadvantaged, rural/remote, and less educated individuals [2].
However, research by the Pew Institute [32] showsthese trends
are changing. Theseissuesand limitations al so affect traditional
recruitment samples.

A number of studies have compared social media recruitment
with traditional recruitment methodsin terms of cost and speed,
with the magjority showing social media to be more effective
for both [2,33]. However, areview of 30 studies that compared
social media with other recruitment methods reported only 12
(40%, 12/30) found social media to be the best recruitment
method overall [3]. Social media recruitment is reported to be
better for recruiting hard-to-reach populations. A systematic
review by Thornton et a [2] reported the average cost per
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enrolled participant using Facebook recruitment was US $17
(range $1.36 t0 $110). Traditional recruitment methods can cost
US $20 to $500 per participant, depending on the strategy and
target population [34-36].

Limitations

Thisrecruitment strategy had somelimitations. The social nature
of Facebook increases the likelihood of snowballing, with
individuals sharing the study advertisementswith their Facebook
friends, potentially leading to sampling bias. Another limitation
isrelying on information individual s provide on their Facebook
and/or Instagram profile, which may not be correct or up-to-date.
Some interested individuals who received the targeted
advertisements were not eligible for recruitment as they no
longer lived in Queensland but had not updated their profile
information. Because some of the baseline questions for Cool
Runnings were to determine knowledge about burn risks to
children, we were unable to mention burn prevention to children
specifically in the advertisements. This may have led to
confusion in interested individuals. Finaly, the initial
advertisement sets did not specify that participants had to have
at least 1 child aged between 5 to 12 months. This led to some
interested individuals downloading the app and then finding
they were ineligible once they read the participant
information/consent page. Thisissuewasrectified in the second
week of recruitment.

To our knowledge, this is the first use of social media
recruitment for an injury prevention campaign. Based on the
reach, representativeness, cost, and speed of socia media
recruitment for this study, and as reported in the literature, this
recruitment method would be beneficial for recruiting targeted
populationsat risk of specificinjuries. It also hasgreat potential
for public health campaignsthat want to reach and engagelarge
numbers of people, whether it isto promote healthy behaviors,
prevent disease, or reduce injuries.

Conclusions

Recruiting via social media allowed a rapid and cost-effective
recruitment of mothers of young children to aninjury prevention
campaign. The social, geographical, and economic diversity of
therecruited participants demonstrates the power of socia media
recruitment as a positive option for studies needing to recruit
hard-to-reach populations or representative study samples.
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Abstract

Background: A key element in the postoperative phase of the standardized Enhanced Recovery After Surgery (ERAS) treatment
pathways is mobilization. Currently, there are no recommendations in the ERAS guidelines for preoperative physical activity.
Patients undergoing major surgery are prone to functional decline due to the impairment of muscle, cardiorespiratory, and
neurological function as aresponse to surgical stress. It has been shown that preoperative physical training reduces postoperative
complications. To date, there are limited studies that investigate preoperative physical training combined with ERAS.

Objective: The aim of this study is to assess the impact of tailored physical training prior to colorectal surgery conducted
according to an ERAS protocol on overall morbidity. This study proposes the initial hypothesis that 3-6 weeks of prehabilitation
before elective colorectal surgery may improve postoperative outcome and reduce complication rates, assessed using the
Comprehensive Complication Index. The primary objective is to evaluate overall morbidity due to postoperative complications.
Additionally, complications are assessed according to the Clavien-Dindo classification, length of stay, readmission rate, mortality
rate, and treatment-related costs.

Methods: The prehabilitation Enhanced Recovery After colorectal Surgery (pERACYS) study is a single-center, single-blinded
prospective randomized controlled trial. Patients scheduled for colorectal resections are randomly assigned either to the
prehabilitation group or the control group. All patients are treated with the ERAS pathway for colorectal resections according to
astandardized study schedule. Sampl e size cal culation performed by estimating aclinically rel evant 25% reduction of postoperative
complications (alpha=.05, power 80%, dropout rate of 10%) resulted in 56 randomized patients per group.

Results: Following ethical approval of the study protocol, the first patient was included in June 2016. At thistime, atotal of 40
patients have been included; 27 patients terminated the study by the end of March 2017. Results are expected to be published in
2018.

Conclusions: The pERACS trial isasingle-center, single-blinded prospective randomized controlled trial to assess the impact
of tailored physical training prior to colorecta surgery, conducted according to an ERAS protocol, in order to evaluate overall
morbidity.
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Trial Registration: Clinicaltrials.gov NCT02746731; https://clinicaltrials.gov/ct2/show/NCT02746731 (Archived by WebCite

at http://www.webcitation.org/6tzbl Gwge)

(JMIR Res Protoc 2017;6(10):€199) doi:10.2196/resprot. 7972
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Introduction

Methods

During the 1990s, Henrik Kehlet, a Danish surgeon, devel oped
the concept of fast-track surgery [1]. By optimizing perioperative
care, recovery was accelerated. To advance this, the Enhanced
Recovery After Surgery (ERAS) concept was developed by
Scandinavian and British surgeons. ERASisan evidence-based
multimodal treatment concept to improve postoperative
recovery. In contrast to the fast-track concept, the ERAS
guidelines do not only focus on pace. I nstead, the multifaceted
ERAS approach aims to reduce perioperative stress, improve
postoperative recovery, reduce morbidity and mortality rates,
and shorten the length of hospital stay (LOS). The first ERAS
guidelines for elective colorectal surgery were published in
2005 [2].

In the postoperative phase, one of the most important el ements
pertaining to physical activity ismobilization. According to the
ERAS approach, the goal is to get patients out of bed on the
same day as the surgery, for at least 4 hours on postoperative
day (POD) 1 and for at least 6 hours from POD 2 onwards.
However, there are no recommendations for physical activity
prior to surgery.

Pati ents undergoing major surgery are proneto physical decline
due to preexisting reduced general health and the impairment
of muscle, cardiorespiratory, and neurological function in
response to surgical stress. While physically healthy patients
have the capacity to cope with this stress response, patientswith
poorer preoperative physical conditions might not have this
capacity. Therefore, these patients are at a higher risk for
postoperative complications [3].

In elective cardiac surgery, there is evidence that preoperative
physiotherapy reduces postoperative pulmonary complications
[4]. Similar effects are suggested for thoracic, abdominal, and
major joint replacement surgery [3]. Dronkers at al reported an
association between preoperative physical fitness/physical
activity and outcome after scheduled major abdominal surgery

[5].

To date, there have been only a few studies investigating
preoperative physical training combined with ERAS [6]. In
respect to existing evidence, which suggests potential benefits
through preoperative physical training, one objective of this
study isto investigate these findings in the setting of an ERAS
approach for colorectal resections. The primary aim of the study
is to examine whether moderate to intense physical training
(partially supervised by aqualified person), implemented within
ashort timeframe prior to surgery, will reduce overall morbidity
and mortality rates in the ERAS cohort. The hypothesis of the
trial isthat 3-6 weeks of prehabilitation before el ective col orectal
surgery improves postoperative outcome.

http://www.researchprotocols.org/2017/10/e199/

Study Design

The prehabilitation Enhanced Recovery After Colorecta Surgery
(PERACS) tridl is a single-center, single-blinded prospective
randomized controlled trial to assess the impact of tailored
physical training on overall morbidity, prior to colorecta
surgery, conducted according to an ERAS approach. Patients
with an indication for elective colorectal resection will be
randomized into either theintervention group, with preoperative
physical training, or the control group without preoperative
physicd training. Apart from the physi otherapeutic mobilization
according to the protocol and ERAS guidelines, al patientswill
undergo their normal physical activities. All patients will be
treated along the ERAS pathway for colorectal resections.

Patients and Setting

Patients with an indication for elective colorectal resection will
be eligible for this study, which will be carried out in the
Department of Surgery of the Cantonal Hospital in Winterthur,
Switzerland. Patients will be recruited for the study by senior
surgeons who will also perform the surgical intervention.

Inclusion Criteria

Patients will be included based on the following criteria: adult
patients over age 18 with or without comorbidities (eg, diabetes,
obesity, cardiovascular disease), patients suffering from
colorectal diseases (eg, colorectal cancer, diverticulosis, benign
tumors such as polypsor inflammatory bowel disease), patients
needing an operative treatment (eg, rectosigmoid resection,
anterior resection of rectum, ileocecal/right hemicolectomy, left
hemicolectomy, abdominoperineal resection, or total/subtotal
colectomy), patients treated according to ERAS, patients
undergoing reversal of stomaand Hartmann procedurestreated
according to ERAS, and informed consent as documented by
signature.

Exclusion Criteria

Patients will be excluded if they are under age 18, are not able
to provide informed consent, have a physical impairment (eg,
paresis) or severe cardiac or pulmonary comorbidities (NYHA
[11 or 1V), cannot perform the necessary physical training, are
not able or willing to attend the physical training at theinstitute
of physiotherapy, are not able to follow the procedures of the
study (eg, dueto language restrictions, psychological disorders),
are participating in another study with investigational drugs 30
days preceding and during the study, or enroliment of the
investigator, his’her family members, employees, and other
dependent persons.
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Sample Size Calculation

The sample size calculation was performed assuming aclinically
relevant 25% reduction of postoperative complications as
assessed by the Comprehensive Complication Index (CCl)
favoring the treatment group (prehabilitation) when compared
to the control group (no prehabilitation) [7,8]. Using a dataset
of 47 patients who underwent ERAS colorectal surgery in our
department, we determined the mean CCl was 10 (SD 5). Thus,
the treatment group mean was set at 7.5, and the standard
deviation was adjusted accordingly (SD 3.75) [9]. The alpha
error wastypically set at .05 and power at 80%. Theinitial total
sample size of 102 patients was increased by 10% to adjust for
potential of loss to follow-up resulting in atotal sample size of
112 participants (ie, 56 participants per group respectively).

Intervention

Patientsin the intervention group will train for 3-6 weeks prior
to surgery, twice aweek at the institute of physiotherapy under
the guidance of a qualified physiotherapist and once
unsupervised at home. Training will be tailored and constantly
adapted according to the actual condition of the patient. The
program comprises both strengthening and endurance
components (see Table 1). In addition, patientswill beinformed
about the importance of their physical condition with respect
to the postoperative course and will be encouraged to adhereto
the training program, as well as to remain as physically active
aspossiblein addition to the physical exercisetraining program.
Each supervised training session will last 90 minutes and will
include the following elements:

«  Warm-up: guided movements of all main articulations in
order to prevent injuries and increasing activity in order to
prepare the cardiovascular system for exercise

- Aeobicinterval training on abicycle: high-intensity interval
training with a duration of 32 minutes (4x4mins with
85-90% of maximum training capacity)

« Resistancetraining: circuit training on six different devices
allowing the strengthening of large muscle groups of the
arms and legs

« Cool-down: guided stretching of the previously trained
muscles

Patients assigned to the control group receive instructions about
the importance of their physical condition with respect to the
postoperative course and are encouraged to remain physically
active. Thisisin accordance with the current standard procedure.
All patients will be asked to record their physical activity in a
diary. Regardless of the group allocation, all patients will be
treated according to the ERAS approach.

The Steep Ramp Test

The steep ramp test is a validated short maximal exercise
capacity test that does not require respiratory gas analysis
measurements and has been described in the exercise
rehabilitation of patients with chronic heart failure. The main
outcome of the steep ramp test is the achieved work rate peak,
which partialy reflects anaerobic power and leg muscle strength
[10]. The test has been proved to be safe, reproducible, and
practical in use for prescribing the training load and for
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monitoring training progress in the rehabilitation of cancer
patients [11].

2-Minute Walk Test

The 2-Minute Walk Test is a measurement of endurance by
assessing walking distance over 2 minutes. It is a simple test
that can be widely used in clinical practice as well as for
research [12].

Five Times Sit to Stand Test

The Five Times Sit to Stand Test (FTSST) isa quick and easy
test to perform. It measures the time (in seconds) that an
individual needsto change between sitting (standard chair with
arms and a seat height of 43 cm) and standing five timesin a
row. FTSST is a multidimensional task that is associated with
lower extremity strength and balance.

Hand Grip Strength

Reduced grip strength has been shown to be a predictor of
impaired short-term outcome, such as increased postoperative
complications, increased length of hospitalization, higher
readmission rate, and decreased physical status [13]. For the
grip strength, the average value of three successive
measurements of the dominant hand with a Jamar dynamometer
[14,15] will be calculated.

Fatigue-Visual Analogue Scale

The Fatigue-Visual Analogue Scale (F-VAS) is a horizontal
line, 100 mm in length, anchored by word descriptors at each
end. Patient mark on the line the point representing their
perception of their fatigue. The F-VAS score is determined by
measuring in millimeters from the left end of the line to the
point that the patient marks.

Pain (Numeric Rating Scale)

Level of pain will be assessed by asking patients prior to and
after the physiotherapy session to rate their perceived pain
intensity using a numeric rating scale (NRS). The NRS is an
11-point scale from 0-10, where“0” indicates no pain and “ 10”
indicates the maximum pain imaginable [16].

International Physical Activity Questionnaire Short
Form

The International Physical Activity Questionnaire short form
(IPAQ-SF) will be used in this study because the ease of
administration (ie, the burden on participants to report their
activity) is smal [17]. The IPAQ-SF (9 items) records the
activity of four intensity levels: (1) vigorous-intensity activity
such as aerobics, (2) moderate-intensity activity such asleisure
cycling, (3) walking, and (4) sitting.

European Organisation for Research and Treatment of
Cancer Quality of Life Questionnaire C30

The European Organisation for Research and Treatment of
Cancer Quality of Life Questionnaire C30 is a questionnaire
developed to assess the quality of life of cancer patients. It is
an instrument that has been trandated and validated in over 90
languages and is used in more than 3000 studies worldwide.
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Table 1. Administration of study intervention and control intervention.

Merki-Kiinzli et al

Body structure and function

Activity Questionnaires and other tests

Preoperative (3-6 weeksbefore surgical interven-  Steep ramp test Five Times Sit to Stand International Physical Activity
tion) Questionnaire short form
Fatigue-Visual Analogue Scale 2-Minute Walk Test European Organisation for Re-

Pain Numeric Rating Scale

Hand grip strength

Surgical intervention

Fatigue-Visual Analogue Scale

search and Treatment of Cancer
Quality of Life Questionnaire
C30

Adherence to exercise

Pain Numeric Rating Scale

Pulse and oxygenation

Postoperative during hospitalization

Pain Numeric Rating Scale

Fatigue-Visual Analogue Scale

Five Times Sit to Stand European Organisation for Re-
search and Treatment of Cancer

2-Minute Walk Test Quality of Life Questionnaire

Hand grip strength Modified lowa Levelsof Assiss  C30
tance Scale
Postoperative (6 weeks after surgical interven-  Steep ramp test Five Times Sit to Stand International Physical Activity
tion) Questionnaire short form
Fatigue-Visual Analogue Scale 2-Minute Walk Test European Organisation for Re-

Pain Numeric Rating Scale

Hand grip strength

search and Treatment of Cancer
Quality of Life Questionnaire
C30

Assessment of Postoperative Functional Recovery During
Hospital Stay: Modified | owa Levelsof Assistance Scale

For assessment of postoperative functional recovery, the
modified version of the lowa Levels of Assistance Scale
(MILAS) [18] will be obtained daily. The MILAS assesses the
ability of patients to safely perform four activities of daily life
(supineto sit, sit to stand, walking, and stair climbing) and rates
the amount of assistance needed. This measurement enablesthe
physiotherapist to assess whether and when a patient can
function independently and allows tailoring treatment goals.

Endpoints

Asthe primary endpoint, the complication rate will be assessed
in-hospital and at the 30-day follow-up using the CCI [19,20].
Secondary endpoints are the complications assessed according
to Clavien/Dindo [21], LOS, readmission rate, mortality rate,
and costs as well as measures associated with physical
performance. To compare the two groups and follow the
progressin theintervention group, tests and questionnaireswill
be used (see Table 2).

Study Procedures

Patients are allocated to our consultation center by genera
practitioners or gastroenterologists. They will be recruited to
the study during normal consultation through senior surgeons.
We will include al consecutive patients electively treated for
colorectal diseasesin accordance with the ERAS approach, for
colorectal resectionsfrom June 13, 2016, onwards. Patientswill
berandomly assigned either to the control or to theintervention
group after entering their datainto the Web-based database. All
complications will be recorded and assessed according to the
Clavien-Dindo classification at the time of discharge and
follow-up, by the unblinded study nurse (Table 2). Results will
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be transformed to the CCI score. The LOS and readmission rate
will be recorded at the time of discharge and follow-up. Cost
analysiswill be performed with the local department of finance.

Analyses

The gtatistical analysiswill be performed on an intention-to-treat
basis by the study’s independent statistician. For each patient,
basic demographic, prehabilitation, intraoperative, postoperative,
and follow-up data will be generated and stored in a
password-protected and encrypted database. These datawill be
compared separately for each randomization group. Both
significant as well as nonsignificant results will be reported
accordingly.

The primary endpoint (CCl) will be compared between the two
randomized groups (prehabilitation/treatment group vs no
prehabilitation/control group) using the Student t test. The CCl
isknown from other trials on postoperative complicationsto be
normally distributed [19,20].

Asfor the secondary outcomes, the two randomized groups will
be compared with the Pearson chi-square test with regards to
the Clavien/Dindo classification [21]. Thisistypicaly an ordinal
variable. Furthermore, the LOS, typically with a skewed
distribution, will be compared between the two randomized
groups with the Mann-Whitney U test. Readmission and
mortality rates will be compared with the Fisher's exact test
between the two groups. The overal total in-hospital costs
between the two randomized groups will be compared either
with the Student t or the Mann-Whitney U-test, depending on
their normality of distribution. Cost-effectiveness between the
two groups will be compared. All P values will be 2-sided and
considered statistically significant, if P<.05. The statistical
analysis will be performed on SPSS 22 for Mac.
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A subgroup analysis to investigate whether disease entity
(benign vs malignant disease) influences the impact of
prehabilitation on the outcome will be performed. Due to the
small sample size, further subgroup analysis (eg, for different
procedures) will not be performed. There are no multivariable
analyses planned for this study due to the nature of the study
design (randomized controlled trial) as there will be no need
for adjustment of the results.

Table 2. Physical tests and questionnaires.

Merki-Kiinzli et al

Aninterim analysiswill be performed as soon asthetotal sample
size of the study reaches 56 patients for both groups. The
purpose of theinterim analysisisto assesswhether theinclusion
rate of patients is acceptable and as expected. Further, we
analyze the possibility of unexpected rates of severe or
life-threatening adverse events or the extraordinary favorable
effectiveness of the intervention, which may indicate the
premature closure of the trial. An ad hoc interim analysis will
be performed after inclusion of 20 patients to assess
practicability only.

Intervention group

Control group

Preoperative Postoperative Preoperative Postoperative
Steep Ramp Test X X X X
Borg Rating of Perceived Exertion Scale X X X X
Numeric Rating Scale Pain X X X X
Hand grip strength X X X X
Five Times Sit to Stand test X X X X
2-Minute Walk Test X X X X
International Physical Activity Questionnaire-short form X X X X
Modified lowa Levels of Assistance X X
Comprehensive Complication Index X X
Clavien/Dindo Score X X
Length of stay X X
Readmission X X
Mortality rate X X
Costs X X
Results Strengthsand Limitations

Following ethical approval of the study protocol, thefirst patient
wasincluded in June 2016; 40 patients have now been included,
and 27 patients had terminated the study by the end of March
2017. Results are expected to be published in 2018.

Discussion

Principal Considerations

Since the introduction of the evidence-based ERAS treatment
pathway, the rate of complications has been markedly reduced
[22-24]. Equal observations were made in the study center (ie,
Cantonal Hospital Winterthur unpublished data). A defining
characteristic of ERAS is its multimodal, multidisciplinary
approach. One component of ERAS is physical activity, more
specifically the early postoperative mobilization of patients.
With our study, we aim to investigate the effectiveness of
physical training prior to the operation. There is an indication
from other areas that physical preconditioning improves the
resistibility of patients. The consequence is better toleration of
operation-associ ated stress. However, these findings need to be
confirmed for patients with colorectal disorders requiring
surgical intervention according to an ERAS approach.
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An arbitrary choicein this study wasthe duration of thetraining
and the number of training sessions. Practical aspects, the
tolerated period of waiting time, and the risk for undesired
progression of the underlying disease were taken into
consideration aswe defined atraining period of 3-6 weeks. This
was a consensus based on time needed to see any physical
improvements and previous studies investigating the impact of
treatment delay on outcome. To our best knowledge, there is
no study showing that a delay of 3-6 weeks has an impact on
the oncological outcome [25,26].

We believe that the strength of this study is the consideration
of the whole treatment process as opposed to asingle element.
In addition the study can be considered a pragmatic trial since
it represents daily clinical routine.

Conclusion

ThepERACStrial isasingle-center, single-blinded prospective
randomized controlled trial to assess the impact of tailored
physical training prior to colorectal surgery, conducted
according to an ERAS protocol, in order to evaluate overall
morbidity.
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Abstract

Background: Adjustment disorder with anxiety (ADA) is the most frequent and best characterized stress-related psychiatric
disorder. The rationale for prescription of benzodiazepine monotherapy is a public health issue. Cognitive behavioral stress
management programs have been studied in many countries. Several reports have shown beyond reasonable doubt their efficiency
at reducing perceived stress and anxiety symptoms and improving patient quality of life. Considering the number of people who
could benefit from such programs but are unable to access them, self-help programs have been offered. First presented as books,
these programs became enriched with computer-based and digital supports. Regrettably, programs for stress management based
on cognitive behavioral therapy (CBT), both face-to-face and digital support, have been only minimally evaluated in France. To
our knowledge, the Seren@ctif program is the first French language self-help program for stress management using digital
supports.

Objective: Theaim of thisstudy isto assess the effectiveness of a5-week standardized stress management program for reducing
anxiety conducted via eLearning (iCBT) or through face-to-face interviews (CBT) with patients suffering from ADA compared
with await list control group (WLC). These patients seek treatment in a psychiatric unit for anxiety disorders at a university
hospital. The primary outcome is change in the State Trait Anxiety Inventory scaletrait subscale (STAI-T) between baseline and
2-month visit.

Methods: This is a multicenter, prospective, open label, randomized controlled study in 3 parallel groups with balanced
randomization (1:1:1): computer-based stress management with minimal contact (not fully automated) (group 1), stress management
with face-to-face interviews (group 2), and a WLC group that receives usual health care from a general practitioner (group 3).
Programs are based on standard CBT principles and include 5 modules in 5 weekly sessions that include the following topics:
stress and stress reaction and assessment; deep respiration and relaxation techniques; cognitive restructuring, mindfulness, and
acceptance; behavioral skills as problem solving; and time management, healthy behaviors, and emotion regulation. In the
Internet-based group, patients have minimal contact with amedical professional before and after every session. In thefirst session,
aflash memory driveissupplied containing videos, audio files, aself-help book portfolio in the form of an eGuide, and log books
providing the exercises to be completed between 2 sessions. The patient is encouraged to practice a 20-minute daily exercise 5
or 6 times per week. In the face-to-face group, patients receive the same program from atherapist with 5 weekly sessions without
digital support. Interviews and self-assessments were collected face-to-face with the investigator.
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Results: Thefeasibility of thisprogram isbeing tested, and results show good accessibility in terms of acceptance, understanding,
and treatment credibility. Results are expected in 2018.

Conclusions: To our knowledge, thisisthefirst French study to examine the effectiveness of acomputer-based stress management
program for patients with ADA. The Seren@xctif program may be useful within the framework of a psychoeducative approach.
It could also be advised for people suffering from other diseases related to stress and for people with aclinical level of perceived
stress.

Trial Registration: Clinicaltrials.gov NCT02621775; https://clinicaltrials.gov/ct2/show/NCT02621775 (Archived by WebCite
at http://www.webcitation.org/6tQrkPslu)

(JMIR Res Protoc 2017;6(10):€190) doi:10.2196/resprot.7976

KEYWORDS
computer-assisted therapy; eHealth; cognitive therapy; behavior therapy; psychological stress; adjustment disorders; randomized

controlled tria

Introduction

Background

Numerous studies have shown that exposure to a stressor
increases the risk of psychiatric symptoms and disorders,
especially anxiety. When anxiety symptomsare at ahigher level
than a normal reaction to a stressful event, we consider the
possibility of a diagnosis of adjustment disorders, which are
classified as stress-related disorders. They are responsible for
significant direct and indirect costs from treatment, work
stoppages, and loss of productivity [1].

Adjustment Disorder With Anxiety

Definition

Adjustment disorder with anxiety (ADA) is the most frequent
and best characterized stress-related psychiatric disorder [2].
According to the Diagnostic and Satistical Manual of Mental
Disorders, Fifth Edition (DSM-5), a diagnosis of ADA is
appropriate with the finding of anxiety occurring within 3
months of a psychosocial stressor or life event (eg, divorce, job
loss, serious physical illness) [3] with symptoms generally
abating by 6 months after the event. Considered a common
disorder ranging from mild to moderateintensity, ADA isatrue
diagnostic entity. A general medical study showed that thelevel

of anxiety iscomparableto that of other anxiety disorders such
as generalized anxiety disorder [4].

Current Recommendations for Adjustment Disorder
With Anxiety

Patients are generally not treated with atailored approach but
with medication, mainly benzodiazepine monotherapy.
Benzodiazepine misuse is a public health problem. Although
stress management is considered the most appropriate
psychologica treatment for ADA, the evidence base for this
approach is limited [5] . However, several studies compared
cognitive behavioral therapy (CBT) with other treatments for
generalized anxiety disorders and found greater improvements
in stressand anxiety symptomsfrom CBT. In astudy comparing
CBT with relaxation, aposttreatment progression for State-Trait
Anxiety Inventory scale (STAI-T trait subscale) scores from
53.04 to 46 and for Penn State Worry Questionnaire (PSWQ)
scores from 61 to 51.13 were shown for the group that received
CBT [6]. A study comparing psychodynamic psychotherapy
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with CBT found a greater improvement in the symptoms of
stress and anxiety for the CBT intervention (a posttreatment
progression of STAI-T trait subscale scoresfrom 58.83t0 43.41
and of PSWQ scores from 63.48 to 49.86 in this group) [7]. In
addition, eMental health options are considered uniquely suited
for offering early intervention after patients experience stressful
life eventsthat can potentially trigger adjustment disorders[8].

Development of Preventive and Curative Measures for
Adjustment Disorder With Anxiety

It seems legitimate, given the prevalence and the human,
economic, and social costs of this pathology linked to stress, to
develop preventive and curative measures for ADA. It is not
always possible to intervene upstream to reduce the exposure
to stress and prevent the occurrence of ADA (primary
prevention). Secondary and tertiary prevention measures are
therefore useful to limit their conseguences.

Stress and Anxiety M anagement

Stressmanagement isaset of educational and psychotherapeutic
mesasuresthat combines severa cognitive behavioral techniques.
The aim is to allow the patient to reach a satisfactory level of
emotional and cognitive control and cope with stressorsin order
to reduce the negative consequences. The common practice is
to offer group sessions or individua interviews in the form of
astructured module limited in time [9].

Cognitive Behavioral Therapy

CBT has been shown to be an effective treatment for reducing
anxiety symptoms in various somatic pathologies such as
cardiovascular disease [10,11], diabetes [12], chronic fatigue
syndrome[13], and breast cancer [14] and in subjectswith high
levels of perceived stress or anxiety or burnout, particularly in
the workplace [15]. A meta-analysis by Richardson and
Rothstein [16] showed amoderate effect size (d=0.53) of stress
management programs in the context of work, which is
considered an average effect size according to the Cohen criteria
[17]. For structured programs based on CBT, the effect isclearly
greater (d=1) [9].

Self-Help Therapy

Given that many patients do not have any access to stress and
anxiety management programs, therapeutic education modules
based on guides and self-hel p books have been offered and have
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shown positive results compared with classical CBT programs
and control groups[18,19].

Digital Stress Management

In recent years, the development of new technologies has
enriched self-help programs by integrating new tools (CD-ROM,
flash memory drive, or directly accessible on the Internet),
allowing better interactivity and use other than contact with the
therapist for patients[20].

These computer-assisted programs are intended to limit the
amount of contact time with a mental heath professional
[21-23]. They have been evaluated in many countriesin general,
student, and corporate populations [24-36]. Unfortunately,
computer-assisted programs have not been evaluated in France.

Recently, a meta-analysis evaluating the effect sizes of 26
computer- and Internet-based interventions was conducted on
psychological stress and found significant results in terms of
reduction of symptoms of stress (Cohen d=0.43, 95% ClI
0.31-0.54), depression (Cohen d=0.34, 95% CI 0.21-0.48), and
anxiety (Cohen d=0.32, 95% CI 0.17-0.47) compared to other
types of interventions. These results provide evidence that Web-
and computer-based stress management interventions can be
effective and have the potential to reduce stress-related mental
health problems on alarge scale [37].

Development of the Seren@ctif Program

It was in this context that Seren@ctif, a computer-based
self-help management program, was developed at Lille
University Hospital. It is the first French CBT program using
digital support (iCBT). Seren@uctif isaneologism formed from
2 French words: seren for serenité, which means serenity, and
actif, which means active and refersto self-help. Thewordsare
joined with an “at” sign to indicate the use of adigital format.

A pilot study was carried out between January and June 2014
to study the feasibility of this therapeutic program [38]. The
results are satisfactory (average scores for satisfaction
guestionnaires were high, with scores ranging from4to 5on a
5-point Likert scale). These results were the reason why it
seemed appropriate to go further by evaluating this programin
a controlled manner.

Aimsof the Study

The primary objective of this study isto assess the effectiveness
of our stress management program conducted via e-learning
(iCBT) or through face-to-face sessions compared with a wait
list control (WLC) to reduce the anxiety level after 2 months
in patients with a diagnosis of ADA.

The primary outcomeisthe changeinthe STAI-T score between
the baseline and the 2-month visits.

The secondary objectives of this study are as follows:

« Evaluate the maintenance of effectiveness of the 2
therapeutic stress management programs (iCBT and CBT)
at 6 months

« Compare the change in stress, worry, anxiety, and
depressive symptoms in the 2 therapeutic programs at 2
and 6 months
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« Measure the impact of the 2 therapeutic programs on the
consumption of tobacco, acohol, and drugs

« Assessoverall satisfaction with the 2 therapeutic programs
at 2 and 6 months and with the WL C at 6 months

The secondary outcome measures include the following:

« Changein STAI-T scores at 6 months

« Hospital Anxiety Depression Scale (HADS) anxiety
subscale scores at 2 and 6 months

«  Worry symptoms evaluated by the PSWQ

- Stresslevel evaluated by the Perceived Stress Scale (PSS)
and the Visual Analog Scale-stress (VAS-stress) at 2 and
6 months

«  Depressive symptoms evaluated by the Beck Depression
Inventory (BDI) and the HADS depression subscale at 2
and 6 months

« Overdl satisfaction evaluated by the VAS-satisfaction at
2 and 6 monthsfor the 2 therapeutic groups and at 6 months
for the WLC group

- Change in consumption of tobacco, alcohol, and drugs
evaluated at 2 and 6 months

Hypotheses

We hypothesize that (1) both therapeutic programs will have a
greater clinical impact on the reduction of anxiety symptoms,
perceived stress, and depressive symptoms compared with a
WLC in the short term (2 months), and this effect will be
maintained in the long term (6 months); (2) the 2 therapeutic
programs will have the same effectiveness in reducing these
symptoms; (3) both therapies will be more cost effective than
will WLC; (4) these 2 programs both reduce the consumption
of tobacco, acohol, and drugs compared with WLC; and (5)
participants will be satisfied with the 2 therapeutic programs.

Choice of Comparators

The comparison with the program implemented face-to-faceis
intended to highlight the value of el_earning, and the comparison
with the control group, whose membersreceive general medical
care, is intended for comparison with the current
recommendations for therapeutic studies.

Prospect of the Project

Thefuture goal of thisproject isto enrich the program with new
information and communication technologies, such as the
Internet (eCBT) [39-41] and mobile (mCBT) options [42-45],
and propose the program to a large population for prevention
of stress-related disorders.

Methods
Setting and Procedure

Type of Study

It is a multicenter, comparative, prospective, unblinded,
randomized, controlled study in 3 parallel groups. Asit is not
possible to mask the different treatment groups, patients were
not blinded from their intervention group.
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Ethics

The project was approved by thelocal ethics committee, Comité
de Protection des Personnes Nord Ouest |V (approval number
CPP 15/12), asisrequired for medical intervention research in
France. Data processing will be carried out in accordance with
the requirements of the Commission Nationale del’ Informatique
et des Libertésreference methodology, MR 06001 (Multimedia
Appendix 1).

Recruitment

The study is being conducted at 3 university hospitals (Lille,
Amiens, Caen) in the northwest area of France as part of the
university communities (InterRégional). Patients are referred
by their general practitioner to apsychiatric consultation service
for psychological treatment of anxiety symptoms in a context
of recent stress. To improve recruitment, general practitioners
inthe 3 areas were informed of the study by alocal investigator
during continuing medical education, during scientific meetings,
and through all types of collaborative contacts between primary
care and psychiatry services. We also directly informed the
genera practitioners who were involved in previous research
on ADA and CBT and invited them to refer patients.

Agreement of the Subjects

During a medical interview, participants will receive oral and
written information detailing the progress of the trial and be
allowed a period of reflection. Informed consent will be
collected from each subject before they enter the study
(Multimedia Appendix 2).

Criteria for Discontinuing Participation in the Study

Participants aretold they are freeto leave the study at any time.
Participants will be released from the study by the investigator
in cases of adverse events such as diagnosis of an illness
requiring hospitalization or surgery, beginning a new
medication, or changing medication doses. The current research
does not involve any risk, with the exception of the possible
negative psychological impact of completing the psychological
guestionnaires.

Eligibility

Each newly referred patient is asked to answer the optional
adjustment disorder section of the Mini International
Neuropsychiatric Interview (MINI) [46], French version [47],
to confirm he or she meets to the ADA criteria according the
DSM-5. The MINI is administered during a face-to-face

interview by clinical investigatorswho aretrained in psychiatry.
See Textbox 1 for selection criteriafor study subjects.

Randomization

Immediately after inclusion and assessment, patients are
randomly allocated in a 1:1:1 ratio into 3 groupsusing a
Web-based central randomization: patientsusing adigital stress
management module (group 1), patients following the stress
management modul e guided by atherapist in attendance (group
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2), and patients on awaiting list and benefiting from usual care
through their attending physician (group 3).

The randomization sequence is provided by an independent
statistician (who does not take part in ng the patients at
any point in the study) using computer-generated random
numberswith block sizesof 6 and center stratification consistent
with the Consolidated Standards of Reporting Trias
(CONSORT) [48]. The randomization sequenceisimplemented
in the electronic case report form (eCRF) system to ensure a
centralized, real-time randomization procedure.

A document describing the randomization procedure is kept
confidential in the Clinical Investigation Centre of Lille
University Hospital.

Assessments

Assessments are conducted for the 3 groups at baseline, 2
months, and 6 months. At baseline, participants complete the
self-administered questionnaires for anxiety and depressive
symptoms, and care contacts and medications are recorded. At
2 and 6 months, an evaluation of overall satisfaction aswell as
adverse eventsis additionally carried out. Self-assessmentsare
collected in the face-to-face sessions with the investigator.

It is the same psychiatrist investigator for each site who
generated the random allocation sequence, enrolled the
participants, assigned the participants to the interventions, and
assessed the participants, so heisnot blinded to theintervention
group.

Theflowchart in Figure 1 summarizes the experimental design.

I nterventions

The content of the 2 programs is identical; one is delivered by
computer and the other face-to-face. The details of the programs
are presented in Table 1.

Computer-Based Stress Management Program

The program includes 5 weekly sessions lasting 1 hour that
patientsfollow from aprogram accessible on acomputer in our
unit.

Participants have minimal contact with aclinician to encourage
adherence and engagement with the program. This minimal
contact of 5 minutesis performed before and after every session
by atrained nurse, who investigates the adverse events and drug
dose changes since the last session, answers any questions,
discusses the progress of the session, and possibly guides
participants in the navigation of the computer program.

To avoid connection problems, aflash memory driveissupplied
to the participant at the first session that contains videos, audio
files, self-help books, a portfolio in the form of an eGuide, and
a log book with the program of exercises to be completed
between 2 successive sessions of the program. The patient is
encouraged to practice 1 or several daily exercises for 20
minutes each, 5 or 6 days per week (Multimedia Appendix 3).
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Textbox 1. Selection criteria.

Inclusion criteria:
. Ambulatory patient (as inpatients are frequently a mixed anxiety depressive type of adjustment disorder)
« Madeorfemaleaged 18 to 60 years (we use a cutoff age of 60 years for inclusion to limit chronic somatic comorbidities)

. Diagnosis of adjustment disorder with anxiety (ADA) according to the Diagnostic and Satistical Manual of Mental Disorders, Fifth Edition
criteria

«  Currently not supported by structured psychotherapeutic treatment for ADA or any other problem

«  Taking no new psychotropic drug therapy or stabilized for at least 3 months (in the latter case, the patient will be informed of the need to keep
the same dosages for the duration of the study)

«  Minimum score on the Hospital Anxiety and Depression scale (HADS) anxiety subscale greater than or equal to 10 and a maximum score on the
HADS depression subscale of lessthan 10

. Access to a computer

Exclusion criteria:

« Inability to read or use a computer with support (the platform is easy-to-use and a nurse is available to guide the patient in the navigation of the
computer program)

«  Pregnancy (as recommended by the French ethics committee; urine pregnancy test performed on female patients)
. Not capable of consenting, not having legal protection, or being deprived of liberty

«  Diagnosis of another psychiatric disorder (according to the Mini International Neuropsychiatric Interview)

Figure 1. Flowchart of the study.

INCLUSIONS
Patient referred by a general practitioner or by a spontaneous demand
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Table 1. Seren@ctif content.

Servant et d

Module theme Aims of the module

Content of the module

Introduction and education regarding
stress and anxiety

pectations.

Body relaxation
them.

Cognitive therapy

Mindfulness

Exposure and developing positive atti-

tudes and practiceit.

Provide psychoeducation about stress and
anxiety and their treatment; identify anxiety
symptoms and discuss treatment goals and ex-

Introduce different relaxation techniques and
their respective targets and learn to practice

Introduce the concept of changing thoughts;
explain common thinking errors, aternative
thoughts, and coping statements; practice.

Understand theinterest in accepting rather than
repressing emotions to focus attention on the
present moment; focus on sensationsto relieve
negative thoughts and sensations.

Introduce the concept of changing behavior

Psychoeducation about stress and anxiety (the model of
the cognitive emotional stressspiral from aconcrete exam-
ple of stressful situations in everyday life); query about
anxiety symptoms, treatment goal and expectations. Daily
exercise: anxiety monitoring.

Different rel axation techniques: deep breathing, progressive
muscle relaxation, and imagery and their relevance to
stressful situations. Daily exercise: podcasts.

Cognitive work on automatic thoughts based on concrete
situationsin everyday life; rationalization of the content
of thoughts through cognitive restructuring and identifica-
tion of repetitive negative ruminations. Daily exercise:
identify dysfunctional automatic thoughts and search for
other less stressful thoughts.

Direct attention to breathing and bodily sensations to
overcome stressful thoughts and accept the world and its
surrounding thoughts. Daily exercise: podcasts.

Principles of problem-solving, exposition, time manage-
ment, planning pleasant activities, developing empathy,
better assertiveness, exercise of full consciousness by
concentration on the present moment.

Stress Management by Face-to-Face | nterviews

The program includes 5 weekly sessions lasting 45 minutes or
1 hour with trained clinical psychologists (graduate of amaster’'s
program in cognitive and emotional therapy with a minimum
of 1 year of practice in CBT and cognitive behavioral stress
management). Information, exercises, and homework
assignments are delivered by the therapist without self-help
support. At the beginning of each session, the therapist asksthe
participant about adverse events and changesin drug doses since
the last session.

Wait List Control

Control group patientsreceived usual care consisting of contact
with their general practitioner and nonspecific psychoeducation
about stress and anxiety. Medication is prescribed as a stable
dose during the period prior to assessment at 2 months.

Outcome M easures

We used the French version of self—report measures for which
reliability and validity have been demonstrated.

Anxiety

«  Spielberger State Trait Anxiety Inventory (STAl)-Form Y
Trait version [49]. The French adaptation by
Bruchon-Schweitzer and Paulhan [50] is a 20-item
guestionnaire with 4 levels of ratings from 1=not at all to
4=much (total score of 20 to 80) that captures how the
subjects feel generally (9 reversed items).

« Hospita Anxiety and Depression Scale (HADS). This
guestionnaire queries anxiety and depressive disordersusing
14 items rated on a 0 to 3 scale with 7 questions relate to
anxiety (total A). A score between 8 and 10 on each of the
subscales is considered a risk (possible or probable) of
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anxiety or depressive disorders[51]. The French versionis
used [52].

+ Penn State Worry Questionnaire (PSWQ). This is a
self-assessment  questionnaire consisting of 16 items
measuring the general tendency to worry with answers
based on a 5-point Likert scale ranging from 1=not at all
characteristic to 5=extremely characteristic (scores range
from 16 to 80) [53]. A French version of the PSWQ isused
[54].

Stress

« Perceived Stress Scale (PSS) comes from the stress
transactional model and contains 14 items. The total score
ranges from 0 to 56, and higher scores represent higher
stress levels. Two dimensions emerge from this scale:
perceived threat and perceived personal effectiveness[55].
The French version is used [56].

« Visua analog scale of stress (VAS-stress) is often used to
measure theintensity of various symptoms, especially pain.
It was used for the first time in 1996 for a subjective
assessment of stress. The simplest VAS scaleisahorizontal
segment whose ends are defined as the limits of the
parameter to be measured, oriented from the best to the
worst. A study found external validity for the French version
of VAS-stress by comparing its scores with the PSS, and
it has a good sensitivity/specificity ratio [57].

Depression

« Abbreviated Beck Depression Inventory (BDI) is a
self-assessment questionnaire measuring the severity of
depression with 13 items rated from 0 to 3 [58,59].

« Hospital Anxiety and Depression Scale (HADS) assesses
anxiety and depressive disorders using 14 itemsrated 0 to
3 with 7 questions relative to depressive symptoms (total
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D). A score between 8 and 10 on each of the subscales is
considered a risk (possible or probable) of anxiety or
depressive disorders [52].

Interview for Diagnosis of Psychiatric Disorders

The Mini International Neuropsychiatric Interview Version
5.0.0 (MINI) is a fully structured diagnostic interview that
assesses amajor axis for the diagnosis of disorders [46]. Each
newly referred patient was asked to answer the optional
adjustment disorder section of the MINI from the French version
[47]. The MINI was administered by research assistants who
were trained to established reliability criteria. Any participant
who met diagnostic criteriafor aDSM-5 Axis | diagnosis was
excluded from the study. There was no major change between
DSM-IV and DSM-5 for anxiety and depressive disorders.

Satisfaction

The visual analog scale of satisfaction (VAS-satisfaction)
measures the overall satisfaction with the program.

Main Criterion

Thechangeinthe STAI scale between baseline and the 2-month
visit was the main criterion. We chose this criterion because it
is a self-report measure, and self-report is commonly used in
CBT and seems particularly indicated for Internet-based
interventions[60]. In addition, thetrait of anxiety isthe core of
a diagnosis of ADA, and the STAI-T measures the trait of
anxiety, which is distinguished from a state of anxiety. The
HADS scale and the Hamilton Anxiety Rating scale do not
make this distinction.

Secondary Criteria

« Changeinthe STAI scal e between baseline and the 6-month
visit

« Changesin other validated self-report measures of anxiety
and worry at 2 and 6 months (HADS anxiety subscale,
PSWQ)

« Changesinvalidated self-report measures of stressat 2 and
6 months (VAS-stress, PSS)

« Changesin validated self-report measures of depression at
2 and 6 months (BDI, HADS depression subscal€)

«  Consumption of tobacco (number of cigarettes smoked per
day), alcohol (number of drinks of alcohol per week—in
France, the standard drink contains 10 grams of alcohol)
and drug use (days per week for each product) at 2 and 6
months

«  VAS-satisfaction at 2 and 6 months for the 2 therapeutic
groups and at 6 months for the WL C group

Sample Size

In a study on the clinical and psychometric characteristics of
ADA, the mean (standard deviation) of the STAI baseline score
was 52.1 (SD 14.6) [4]. Two clinical studies with patients with
generalized anxiety disorder, 1 comparing CBT with relaxation
[61] and the other comparing CBT with brief psychodynamic
psychotherapy [62], showed changes in the STAI-T scores of
7 and 16, respectively. In view of these results, we hypothesize
that an average difference between each experimental arm and
the control arm of 11.5 (the mean of 7 and 16). To demonstrate
thisdifferencein variation with astandard deviation of the STAI
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score change of 14.6 (assuming a conservative correlation
coefficient of 0.5 between the baseline and 2-month STAI
measures), a 2.5% type | error (using a Bonferroni correction
for the 2 prespecified comparisons), and a power of 80%, it is
necessary to include 32 patients per group. Although analysis
of the primary outcome will be adjusted for baseline values, the
sample size calculation does not take into account this
adjustment to maximize the power. Finaly, considering 20%
missing data, 120 patients (40 per group) are planned in this
clinical tria.

Data Callection and Management

Dataarerecorded in an eCRF developed using Clinsight (Ennov
Inc). The eCRF is used for data entry at each investigator site,
and every center isresponsible for patient anonymization. The
eCRF was created, tested, and validated before the start of data
entry. The data necessary for monitoring the primary and
secondary endpoints are identified and managed at regular
intervals throughout the trial. Data are monitored by the data
management team of the data management department of
University Hospital of Lille using predefined data management
rules, and queries are automatically edited. Finally, overall
automated monitoring is performed by the data manager at the
end of data entry. In case of discrepancies, queries are edited
to resolve the problems encountered. After validation, the
database is frozen and exported for analysis.

Statistical Analysis

Overview

Statistical analysiswill be conducted in ablinded fashion with
ablinded code for the intervention. All statistical analyseswill
be carried out independently in the Department of Biostatistics
of the University Hospital of Lille. SAS 9.3 (SAS Institute Inc)
software or later will be used. P values will be reported as the
actual values, unless P<.001. No interim analyses are planned.
A detailed statistical analysis plan (SAP) will be drafted and
validated before the database is frozen. Patient characteristics
at baseline will be described for each of the 3 arms; the
quantitative variables will be described either by the mean and
standard deviation in case of a Gaussian distribution or by the
median and interquartile range if not. The normality of the
distributions will be verified graphically by histograms and by
the Shapiro-Wilk test. The qualitative variableswill be described
by the numbers and percentages of each category. All analyses
for the primary and secondary objectives will be performed on
all randomized patientsin their origina group of randomization
according to intention-to-treat (ITT) principles. No subgroup
analysis will be performed.

Main Objective

Comparison of the primary endpoint (2-month change in STAI
scale) between each experimental group and the control group
will be performed separately using an analysis of covariance
with an adjustment for the STAI baseline value and the center.
Since 2 comparisonswill be madefor the primary analysis, each
of them will be performed at the 2.5% significance level
(Bonferroni correction). The absolute mean differences and
effect sizes (standardized mean difference) will be reported with
the 95% confidenceinterval. In case of deviation from normality
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of moddl residuals, nonparametric analysiswill be used; absolute
changes between baseline and 2-month visitswill be cal culated
and compared between the experimental arm and control arm
using nonparametric analysis of covariance adjusted for baseline
values [63,64]. The primary anaysis will be conducted
according tothe ITT principle. Missing values will be handled
by multipleimputation procedures. Missing datawill beimputed
under the missing at random assumption using a regression
switching approach (chained equation with m=20 imputations)
with predictive mean matching method for continuous variables
and logistic regression (binary, ordinal, or polynomial) for
qualitative variables [65]. The imputation procedure will be
performed using the main baseline characteristics, outcome,
and variable group of randomization, and multipleimputed data
sets will be combined using Rubin’s rules [66,67]. Sensitivity
analyses will first be conducted using all available STAI
measurements (complete cases analysis) and second in patients
without major deviation from protocol (per protocol analysis);
major deviations will be specified in the SAP.

Secondary Objectives

For the secondary endpoints of the HADS anxiety subscale,
PSWQ, VAS-stress, PSS, BDI, and HADS depression subscale
scores, comparisons of the changes between the baseline and
the 2-month visit between each experimental group and the
control group will be performed separately with the same
methodology used for the primary endpoint.

Comparison of the change between the baseline and the 6-month
visit for the primary endpoint and secondary endpoints between
each experimental group and the control group will be performed
separately using a linear mixed model. In this model, we will
include the 2 measurements (at 2 and 6 months) for the time
effect, the group effect (experimental/control), an adjustment
for baseline values and center, and atime x group interaction.
A contrast with a2.5% type | error will be used to compare the
6-month change between the experimental and the control group.

The efficacy of the 2 therapeutic programs (face-to-face versus
digital support) at 2 and 6 months will be compared using an
analysis of covariance at the 5% significance level to compare
the variations in the STAI score between the groups, adjusting
for the baseline value.

VAS satisfaction and consumption of tobacco, acohol, and
drug use will be analyzed in each group using descriptive
statistics.

The full version of the protocol can be viewed in Multimedia
Appendix 4.
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Results

Recruitment started in January 2016. The duration of the
inclusion period is 24 months, and the duration of research is
3 years (including 6 months for conducting the study with the
last patientsincluded and 6 monthsfor dataanalysis). Thefinal
report will be written based on the CONSORT statement [48]
and its adaptation for an eHedth trial [68] (Multimedia
Appendix 5).

Asof thiswriting, there have been no major changes during the
study (eg, staff turnover, equipment breakdowns). We have lost
a subject during the protocol. We are currently making an
attrition or engagement diagram of the subjects over time that
we will include in the final article once we have the results of
the study.

To our knowledge, thisisthe first French study to examine the
effectiveness of a computer-based stress management program
(CBT) for patients with ADA.

Discussion

The aim of this study is to demonstrate the efficacy of 2
therapeutic programs with 120 patients suffering from ADA
and to compare these programs. To date, we have 50 of the
required 120 participants (42%).

We can aready cite as a limitation that because this is an
eHealth study, the participants are not blinded to the treatment

group.

Some elements of this randomized controlled trial would be
different if it were conducted in routine clinical practice. Indeed,
currently, patients come to do their eLearning sessions in
consultation, so one can easily control adherence, which we
would not be able to do if it were in clinical practice. This
adherence is reinforced by minimal contact time with a nurse
before each session (which is very short).

In clinical practice, a way to assess and reinforce adherence
should be found. This issue is why we plan to improve this
program by integrating tools from new information and
communication technologies (eCBT, mCBT, eCoaching,
telemedicine) and rely on arecent literature review concerning
adherence to self-help treatment with digital media[37].

Wewould propose that the programisnot just for the psychiatric
population (tertiary prevention) but for a wider population
exposed to stress who may suffer from stress-related disorders
(primary and secondary prevention).

This program would make it easier to access treatment with the
aim of preventing stress, which is not available in France at the
present time.
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Abstract

Background: Despite compelling evidence linking physical activity and quality of life among adults with spinal cord injury
(SCI), exercise participation rates are extremely low in this population. Unfortunately, alack of behavioral exercise interventions,
in particular theory-based randomized controlled trials (RCT), exists within the SCI literature. A pilot RCT is needed to first
examine the feasibility to conduct such interventions and determine the appropriate effect size to inform future full-scale
interventions.

Objective: Theoverall goal of this pilot RCT isto test an 8-week innovative, video-based tel erehabilitation intervention based
on self-determination theory and aimed at enhancing the basic psychol ogical needs, motivation, exercise participation, and quality
of liferelated outcomes of adults with paraplegia. The objectives are to (1) determine if individuals in the intervention group
have greater increases in their basic psychologica needs and autonomous motivation and a decrease in controlled motivation
compared to the control group, (2) determine whether the intervention group reports greater increases in exercise participation
and quality of liferelated variables (eg, life satisfaction, participation in daily/social activities, depressive symptoms) compared
to the control group, and (3) examineif adultswith paraplegiawho received the intervention report improved scores on psychosocial
predictors of exercise (eg, action planning) and well-being (eg, positive affect) compared to the control group. We also aimed to
examine the implementation characteristics of the intervention (eg, satisfaction with the technology, counselor’s ability to foster
the psychological needs).

Methods: Adultswith paraplegia (N=24) living in the community will be recruited. All participants will be invited to complete
assessments of their psychological needs, motivation, exercise, and quality of life related variables at three time points (baseline,
6, and 10 weeks). Following the baseline assessment, participants will be randomly assigned to the intervention or control group.
Participants in the intervention group will participate in 8 weekly, 1-hour video-based telerehabilitation sessions with a trained
physical activity counselor, while participants in the control group will be asked to continue with their regular routine.

Results: We expect higher ratings of the basic psychological needs and autonomous motivation and lower scores for controlled

motivation for theintervention group compared to the control group (Objective 1). We a so expect that our video-based intervention
will have moderate effects on exercise participation, as well as small-to-moderate positive effects on the quality of life related
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variables (Objective 2). Finally, we expect the intervention to have a small positive effect on psychosocial predictors of physical

activity and well-being (Objective 3).

Conclusions: We anticipate that the results will show that the intervention is appropriate for adults with paraplegiaand feasible

totest in afull-scale RCT.

Trial Registration: ClinicalTrials.gov NCT02833935; https://clinicaltrial s.gov/ct2/show/NCT02833935 (Archived by WebCite

at http://www.webcitation.org/6u8U9x2yt)

(JMIR Res Protoc 2017;6(10):€202) doi:10.2196/resprot.8047

KEYWORDS

telehealth; spinal cord injuries; exercise; motivation; telerehabilitation

Introduction

Quiality of life (QOL) and participationin daily/social activities
have become important research topics in spinal cord injury
(SCI) [1]. One hedlth behavior that has shown potential to
positively influence these psychosocial outcomes is exercise.
Exercise consists of any physical activities that are structured
and planned and have the abjective of improving or maintaining
physical fitness [2]. Systematic reviews have demonstrated the
important rel ationship between exercise and QOL among adults
with SCI [3]. These reviews provide empirical support for
exercise as a viable intervention strategy to enhance QOL in
the SCI population.

Despite the compelling evidence linking exercise and QOL
among adults with SCI, participation rates are extremely low
in this population. One large epidemiological study (N=695)
showed that 50% (n=348) of adults with SCI participated in O
minutes of exercise [4] and that this inactive group was mostly
represented by male participants over age 33 who had 11 or
more years since injury. Exercise participation among adults
with SCI remains bleak when we look at the percentage of
individuals who are meeting the SCI-specific physical activity
(ie, exercise activity) recommendations that were published in
2011[5]. According to these guidelines, adultswith SCI should
participate in at least two 20-minute bouts of aerobic activity
per week and two strength training activities per week, both at
a moderate-to-vigorous intensity [5]. Using this benchmark,
only 12% (n=9) of a sample of 73 adults with SCI met these
guidelines [6]. Given the low participation rates, a clear need
exists among the SCI population to find strategies to promote
physical activity.

Exercise I nterventions Among Adults With Spinal
Cord Injury

Unfortunately, few behavioral exercise interventions have been
tested among adults with SCI [7]. The magjority of the six SCI
behavioral exercise intervention studies outlined by Nery et al
were delivered in person [7]. Given that transportation is an
important barrier among adults with SCI who may want to
participate in trials [8] and that transportation-related costs are
an obstacle to exercise participation as a whole [9], the reach
of in-person interventions is limited to individuals who live in
proximity to the research sites or who can easily pay to commute
to the sites.

http://www.researchprotocols.org/2017/10/€202/

Recent technological advanceswithin the rehabilitation context
[10] allow for other alternative and viable optionsfor delivering
cost-effective  and equitable exercise interventions to
community-dwelling adults with SCI. One such example is
telerehabilitation, which consists of delivering rehabilitative
and health-related services from a distance with the use of
telecommunications [11]. A systematic review found that
telerehabilitation was as successful as traditional, in-person
rehabilitation across various settings and populations [10]. Of
importance to exercise promotion, telerehabilitation has the
advantage of delivering the intervention in the person’s natural
environment and is an effective tool in the self-management of
chronic conditions, which includes increasing exercise
participation [12]. Thus, telerehabilitation has the potential to
beaviableaternative for community dwelling adultswith SCI.

Telerehabilitation has also been shown to be effective at
managing mental health outcomes among adults with SCI
[13-15]. For instance, Dorstyn et al [13] conducted asystematic
review of telerehabilitation and found, across seven studies
(N=272), that telerehabilitation was effective at improving
short-term psychological (eg, depression) and functiona
outcomes and was time- and cost-effective. Furthermore,
physicians, nurses, psychologists, and physical/occupational
therapists have effectively applied telerehabilitation to consult
on awiderange of outcomes such as pressure ulcers, depression,
and functional motor skills[14-17].

In terms of exercise participation, a telerehabilitation
phone-based intervention was conducted among adults with
SCI, which consisted of a 6-month national telephone-based
exercise counseling service (called Get in Motion) for Canadian
adults with SCI [18]. This service was derived from two
previous randomized controlled trials (RCT) [19,20]. Results
from this telephone counseling service demonstrated that
individuals' intentions to be active remained high throughout
the 6 months. The percentage of adults with SCI who
participated in regular exercise (defined as =30 minutes of
moderate-to-vigorous intensity activity on =3 days/week)
increased from 35% (n=16) at baseline to 52% (n=24) at 6
months. This study provided initial evidence that
telephone-based telerehabilitation interventions could be an
effective strategy for increasing exercise participation among
community-dwelling adults with SCI. Moving to video-based
telerehabilitation will allow the counselor to capture nonverbal
messages, demonstrate exercises, and see the person’s natural
environment in order to better adapt the counseling (aneed that
has been previously mentioned by clients using the Get In
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Motion service[21]). To our knowledge, no study has conducted
avideo-based tel erehabilitation intervention to promote exercise
participation among adults with SCI. Because no such
intervention exists, we propose to develop and evaluate the
effectiveness of thistype of telerehabilitation intervention, which
will asofill the current gap in SCI-specific exerciseintervention
research [7].

Self-Determination Theory

Experts have strongly recommended that exerciseinterventions
be grounded in psychological theory to enhance their
effectiveness[22,23]. Self-determination theory (SDT [24,25];
see Figure 1) is a motivational theory based on a humanistic
perspective that acknowledges every human being has an innate
tendency towards growth, integration, and well-being. According
to SDT, satisfaction of the three psychological needsis essential
for promoting mativation and well-being [26]. The three basic
psychological needs of autonomy (ie, volitionin one'sactions),
competence (ie, belief in one's actions), and relatedness (ie,
sense of belongingness). In SDT, motivation is conceptualized
aseither autonomous, where people engage in behaviors because
they want to, or controlled, where they engage in behaviors
because they perceive they have to [27,28].

As elaborated in SDT, the social environment is centra to
facilitating the satisfaction of the three basic psychological
needs. Exercise counselors who adopt an interaction style that
is consistent with SDT principles (ie, a need supportive style)
would create such an environment by fostering and helping

http://www.researchprotocols.org/2017/10/€202/
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satisfy the basi ¢ psychol ogical needs of autonomy, competence,
and relatedness. A key element to support the need for autonomy
isto elicit and acknowledge individuals' perspectives and life
aspirations. Support for competence is intended to enhance
participants’ perceptionsthat they havethe ability to attain their
behavior change goals. An empathic, nonjudgmental approach
aimed at understanding participants’ viewpoint would facilitate
the need for relatedness.

Previous research supports the tenet that satisfaction of the
psychological needs predicts greater autonomous motivation
which, in turn, predicts greater exercise behavior [29,30].
SDT-based interventions have aso shown success with
positively influencing psychological needs fulfillment,
autonomous motivation, exercise behavior, and QOL [31-33].
Despite the success of SDT-based physical activity
interventions, no such intervention has been applied among
adults with SCI.

To our knowledge, only afew published studies have examined
SDT-based concepts in adults with a physical disability and
they used primarily correlational designs [34,35]. A recently
published study demonstrated that autonomous motivation had
both direct and indirect relationships with exercise activity
among adultswith SCI [6]. Specifically, the results showed that
autonomous motivation was positively related to the likelihood
of meeting the physical activity guidelines for adultswith SCI.
Taken together, these results suggest that the principles of SDT
are applicable to adults with a disability, including SCI.
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Figure 1. Overview of self-determination theory.

Proposed Research

Given the compelling evidence linking exercise participation
and QOL, the low rates of exercise participation among adults
with SCI, and alack of exercise participation interventions, in
particular SDT-based, telerehabilitation RCTs, a pilot RCT is
needed. The advantage of a pilot RCT is that it allows us to
determine the feasibility and acceptability of the intervention,
design, and procedures prior to running a full-scae RCT.
Furthermore, the effect sizes derived from this pilot RCT can
help estimate an appropriate effect size for the full-scale RCT
[36].

The development of effective interventions should also be
grounded in sound theory given the conceptua and
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methodological advantages of theory-based interventions
outlined earlier. Although most interventions claim to be guided
by theory, the magority does not link the intervention
components to the theoretical constructs being tested [37,38].
To avoid this common flaw, we have implemented the Theory
Coding Scheme [38] into the design of this pilot RCT, as
recommended by Gourlan et al [37]. By following this coding
scheme, we are ensuring that our intervention is theory-based.
The proposed intervention is also novel for the SCI field as, to
date, no exercise interventions have used SDT as the guiding
framework. We will therefore be the first to extend the
generalizability of SDT to adultswith SCI, which isanimportant
and often disregarded step of theory testing. Figure 2 illustrates
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the conceptual and process model that guides this proposed

Sweet et a

intervention [39].

Figure 2. Conceptua model with intervention components of the proposed pilot RCT (with permission from Canadian Science Publishing to use a

modified version of the figure appearing in Fortier et al [39]).

Week # | | BCT | Intervention components 44 Needs I—bl Motivation l—-l Consequences
Act in a warm and caring way & Avoid judgment or
l1to8
blame
1to8 Express empathy
T Acknowledge and support patients’ perspectives, Eujoym‘eut
w feelings and values enhancing
: : 2 2 strategies
1 13.4 Values interview & Valued self identity
108 Minimize control and pressure Relatedness
2.4.5.6 Maximize patients’ choice QoL-Related
= = = outcomes
2,5.6 Provide a rationale for suggestions
1.2 92 Allow the patient to express the pros and cons
— Involve patients in decision making and solution
finding process
1to8 Tailor advice and support
Autonomous
1to8 2.3 Self-monitoring of behavior ./ motivation
e
4108 1.2 Problem solving / coping strategies (i
N
lto8 1.4 Action planning - \\
N,
Provide positive feedback (Feedback on behavior) ™
4108 2.2
l1to8 1.1 Assist in realistic goal setting
234 62 Normalize feelings. behaviors and experiences (Social Compesics
s X % .
comparison)
lto3 Help to clarify outcome expectations
103 153 Focus on past success
l1to3 15.1 Verbal persuasion about past capability
2105 1.6 Discrepancy between current behavior & goal
2t08 ES Review behavior goals
3t08 31,32 General and practical social support | e
e intervention will have moderate eff ects on exercise participation.
Specific Aims

The overall goa of this pilot RCT is to test an 8-week
innovative, SDT- and video-based tel erehabilitation intervention
aimed to enhance the basic psychological needs, motivation,
exercise participation, and QOL -rel ated outcomes of adultswith
paraplegia. The primary purpose of this pilot RCT is to
determine if individualsin the intervention group have greater
increases in their basic psychological needs and autonomous
motivation and a decrease in controlled motivation, compared
to the control group. We expect moderate effects on these SDT
variables based on the results from previous SDT exercise
interventions among the general population [40].

The secondary purpose of this study is to determine if the
intervention group reports greater increasesin exercise behavior
compared to the control group. Additionally, we will examine
if adults with paraplegia who received the intervention report
improved scores on QOL -related variables (eg, life satisfaction,
participation in daily/socia activities, depressive symptoms)
compared to the control group. Given that moderate effectswere
found for exercise behavior in the previously mentioned Get In
Motion service and theory-based exerciseinterventions[18,37],
we hypothesize, for Objective 2, that our video-based
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We anticipate small-to-moderate positive effects of the
intervention group compared to the control group on the
QOL-related outcomes of life satisfaction, participation in
daily/socid activities, and depressive symptoms given the results
of a leisure activity (including exercise participation)
intervention [41] and cross-sectiona research [3,42] in adults
with SCI. We are expecting smaller effects for these variables
given the relatively short duration of the proposed pilot RCT.

Our tertiary purpose is to investigate group differences in
additional and common psychosocial predictors of exercise
participation (eg, action planning), as well as indicators of
well-being (eg, positive affect), to obtain a broader perspective
of theimpact of theintervention. Similarly, we expect moderate
differences between theintervention and control groups on these
variables.

Finaly, we are conducting an implementation evaluation to
determine satisfaction with the technology and extent to which
the counselor delivered the intervention as intended. No
hypotheses are derived for this evaluation given its description
nature.
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Methods

Participants

We will recruit 24 adults with paraplegia from three
rehabilitation centers, one adapted fitness center, provincia SCI
organizations, and through social media. We will randomize 12
participants to the intervention group and 12 to the control
group. Based on previous interventions [ 18], we expect a 15%
dropout rate resulting in 20 individuals who will complete the
proposed pilot RCT.

Eligible participantswill be adultswith paraplegiawho (1) have
sustained their injury at least 1 year prior, (2) are over the age
of 18 years, (3) have access to a computer, and (4) speak and
understand English or French. Eligible participants will either
have the intention to become physically active in the next 2
months (ie, not amotivated as per SDT) or have been minimally
active (<2 times aweek [5]) in the past 2 months. Participants
will be excluded if they are receiving in-patient rehabilitation
services, been diagnosed with memory impairments, severe
communication difficulties and/or severe visual impairments,
do not require amobility device (eg, wheelchair, cane), or have
answered yes to one of the questions on the Physical Activity
Readiness Questionnaire (PAR-Q) and the SCI questions on
the PAR-QX. Participantswho have answered yestothe PAR-Q
could be €ligible if they provide a note from their physician
stating that it is safe for them to participate in exercise activities.
We have elected to focus on adults with paraplegia who use a
mobility device because we want to pilot test the intervention
in amore homogeneous sample than if we included both adults
with tetraplegia and paraplegia

Procedures

Registration

Thistrial isfunded by the Craig H. Neilsen Foundation through
their psychosocial research grants funding program. As afirst
step, this trial was officially registered at Clinical Trials.gov
(#NCT02833935). Thisisan online official protocol registration
and results system.

Study Protocol

Interested participantswill meet over the phone with aresearch
assistant to assess their eigibility for the study, provide their
informed consent, and confirm that they meet the requirements
for installing the Remote Education, Augmented
Communication, Training, and Supervision (REACTS) software
(Innovative Imaging Technologies), which is the video-based
telerehabilitation software and that they know how to use the
software. REACTS is an interactive audio-video software that
enables secure live communication and interaction between two
or more individuals over an encrypted network. REACTS aso
alows for multifeed streaming where multiple webcams can
be connected and for multimedia sharing. All sessions can also
be videorecorded if the participant accepts the recording. In
addition to using the video-audio and secure features, the
exercise counselor also enables the multimedia sharing platform
where both she and the participants can edit a shared document
(eg, action plans). Both the participant and the exercise
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counsel or use a Windows-based computer meeting the software
reguirements.

Next, participants will be invited to complete the baseline
guestionnaire either verbally over the phone (with an emailed
or mailed copy of the questionnaire to follow along with) or
electronically using an online survey platform (SurveyGizmo).
If the questionnaire package is mailed, a 1-day courier service
will be used to minimize the delay. Once the baseline
guestionnaire is compl eted, the research assistant will randomly
assign participants to the intervention or control group by
opening ablinded, prelabeled (1-24), randomly ordered envelope
to assign participants to one of two groups. The randomization
is aso stratified by gender (16 men, 8 women) in attempt to
have a representative sample by gender [43]. The envelopes
will be prepared by another member of the research team not
directly involved in the data collection. The random allocation
will be determined by a randomization tool (randomizer.org).
Participantswill beinformed of their group assignment and told
that another research assistant, blinded to their group allocation,
will contact them to complete the same questionnaire at two
other time points (6 weeks and 10 weeks from baseline). These
follow-up data collection time points (6 weeks and 10 weeks)
are set to represent the mid and end of the 8-week intervention,
whichwill start 2 weeks after baseline. Participantswill receive
up to Can $100 for completing the study. Specifically, they will
receive $30, $35, and $35 if they complete the baseline, 6-week,
and 10-week questionnaires, respectively.

I ntervention Group

For participants assigned to the intervention group, theresearch
assistant will schedul e the participants' first intervention session
with the exercise counselor 2 weeks after their baseline
assessment. The 2-week delay will alow us to send
intervention-related materials (eg, webcams) and train
participants on the REACTS software.

I ntervention Format

The exercise intervention will be delivered by a kinesiologist
trained in behavioral counseling and the adapted exercise in a
Web-based face-to-face format through the REACT Sinteractive
audio-video software. Intervention participants will receive 1
weekly exercise session for 8 weeks. An 8-week intervention
was chosen (1) because the 8-week mark was associated with
the greatest increases in Get in Motion clients exercise
participation behavior [18] and represented the time point with
the highest number of dropouts[21], and (2) to ensure feasibility
for completion of the pilot RCT. The exercise counselor will
receive behavior change skills training to ensure she is capable
of fostering the psychological needs within SDT and apply
behavior change techniques. The counsel or will also participate
in a motivational interviewing workshop to fine-tune her
counseling skills. The use of motivational counseling
intervention methods do not have any detrimental effects on
exercise participation levels as motivationally focused
interventions have been shown to be as effective as structured
exercise interventions [44]. Across all of the eight intervention
sessions, the counselor will create a social environment that is
congruent with SDT.
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I ntervention Components

The exercise counselor will individually tailor her approach to
each participant by understanding and taking into consideration
the participant’s past and current exercise experiences (including
a discussion of any prescribed exercise programs after
completing an outpatient rehabilitation program), motives to
be physicaly active (eg, improve functional ability, enhance
participation in daily/socia activities), salient concerns and
barriers regarding exercise participation, and their physical
home environment. Throughout the intervention, the exercise
counselor and participantswill co-construct and collaboratively
adapt the participants’ exercise goals. SDT isat the core of this
proposed intervention and a Theory Coding Scheme [38] will
be used to evaluate the extent to which the theory is used,
applied, and tested within the intervention. In line with the
Theory Coding Scheme, we havelinked each of our intervention
components to either the three basic psychological needs,
autonomous motivation, and/or exercise participation as
illustrated in Figure 2. The specific weeksthat each intervention
component is planned to be implemented is shown in the first
column of Figure 2 (Week #). Although the intervention
components have been attributed to specific counseling
sessions/weeks, the timing of theintervention components may
differ between participants. Theintervention isnot standardized
because, to beinlinewith SDT, theintervention will betailored
to the participants. Assuch, the participants' interestsand goals
will be at the forefront of each session, and some components
may be used earlier or later than outlined in Figure 2. Thus, the
exercise counselor will be trained to use the model as a guide
rather than a set protocol.

Control Group

Participants assigned to the control group will be asked to
continue with their regular routine for the next 2 months. We
recognize that a compensatory rivalry bias [45] may occur as
participantsin the control group may seek out their own exercise
program, which may then reduce the intervention’s effect. To
help minimize this bias, the research assistant will remind
control participants, after they complete the baseline
guestionnaire, of theimportance of keeping their regular routine
for the following 10 weeks. The control group will also be
offered an exercise counseling session following the compl etion
of the 10-week data collection time point.

M easures

Participants will be invited to complete each of the primary,
secondary, and tertiary outcome measures at al threetime points
(baseling, 6, and 10 weeks). Participants in the intervention
group will also complete the relevant measures under
implementation outcomes.

Primary Outcomes

Basic Psychological Needs

The Psychological Need Satisfaction in Exercise Scale will be
used to assess the satisfaction of the psychological needs for
exercise [46]. On a 6-point Likert scale ranging from 1 (false)
to 6 (true), participantswill respond to 18 items reflecting how
they might feel when physically active. A mean will be
calculated for autonomy (6 items; “1 feel free to exercisein my
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own way"), competence (6 items; “I feel that | am able to
complete exercises that are personaly challenging”), and
relatedness (6 items; “I feel close to my exercise companions
who appreciate how difficult exercise can be"). A higher value
on each need will indicate greater satisfaction for that need [46].

Autonomous and Controlled Motivation

Two scales will be used to assess participants’ motivation. The
Behavioral Regulation Exercise Questionnaire-3 will be used
to assess participants’ motivation for why they usually engage
in exercise activities [47,48]. Participants will respond to 23
items, on a5-point Likert scale ranging from O (not true for me)
to 4 (very true for me), covering the types of motivational
regulations on the self-determination continuum. The mean
score of participants’ autonomous and controlled motivation
will be calculated. This questionnaire has been shown to be
reliable and valid [47,48]. Additionaly, the Treatment
Self-Regulation for Exercise Scale [49] will be used to assess
changes in autonomous and controlled motivation for reasons
why one would engage in exercise activities. Participants will
respond to 15 items, using a 7-point Likert scale ranging from
1 (not at al true) to 7 (very true). Again, a mean score of
participants' autonomous and controlled motivation will be
calculated.

Secondary Outcomes

M oder ate-to-Vigorous Exercise

Thiswill be assessed using the self-report 7-day Leisure-Time
Physical Activity Questionnaire for Adultswith SCI [50]. This
scale was validated among adults with SCI. Participants will
be asked to indicate the frequency (days) and duration (in
minutes) they engage in mild (ie, activities that require little
effort), moderate (ie, activitiesthat require some physical effort
that make you feel like you are working somewhat hard, but
you fedl like you can keep going for along time), and vigorous
intensity (ie, activities that require a lot of physical effort that
make you feel like you are working really hard, almost at your
maximum, and you can do the activity only for a short period
of time before getting tired) activities over the last 7 days.
Weekly minutes of total activity (mild, moderate, and vigorous)
and of moderate and vigorous activity will be summed.

Life Satisfaction

The Life Satisfaction Questionnaire-11 [51] is a standardized
and validated QOL measure that asks 11 questions about
satisfaction in various areas of life, including life in general,
vocation, financia situation, leisure, socia/friends/family, sexual
life, family life, and physical and mental health (1=very
dissatisfying to 6=very satisfying). The mean score of the 11
items will be calculated for this measure. We have previously
used this scale among adults with SCI [52].

Participation in Daily/Social Activities

The Patient-Perceived Participation in Daily Activities
Questionnaire will be used to assess participation as it was
developed for the SCI population [53]. Participants will be
presented with alist of 26 activities. For each activity, they are
asked, “Do you participate in this activity?’ Response options
are “Yes, as much as | want” (4); “Yes, but less than | want”
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(3); “No, but | would liketo” (2); and “No, but | don’'t want to”
(2). Anoverall participation in daily/socia activities score will
be calculated as well as six subscale scores reflecting broad
categories of participation (thereliability indicesfrom aprevious
study are also noted for each subscales [54]):

«  autonomous participation —indoors (7 items, eg, performing
bladder care; Cronbach al pha=.88)

- autonomous participation — outdoors (6 items, eg, carrying
out productive activities that are unpaid, like volunteering;
alpha=.74)

- family roles (4 items,
responsibilities; alpha=.66)

« health (2items, eg, maintaining your physical health; r=.25)

- social relationships (4 items, eg, maintaining rel ationships
with others; alpha=.62)

- work-education (3 items, eg, participating in activities that
prepare you to start working in a paid job; alpha=.71)

eg, carrying out family

Depressive Symptoms

The 9-item Patient Health Questionnaire (PHQ-9) [55] will be
used to assess self-reported depressive symptoms. Participants
will be asked, “ Over the past 4 weeks, how often have you been
bothered by any of the following problems?’ and rate each
symptom (eg, little interest or pleasure in doing things, poor
appetite or overeating) on a4-point scale (O=not at all; 3=nearly
every day). The PHQ-9 has been suggested as a valid and
reliable tool for the SCI population [56] and demonstrated to
have strong psychometric propertiesin people with SCI [42,57].
A mean score of the itemswill be computed.

Tertiary Outcomes

Psychosocial Predictors of Exercise

Participants will complete the Social Cognitive Predictors of
Leisure Time Physical Activity among adults with SCI [58].
This measure consists of a battery of short questionnaires
assessing additional psychosocia predictors of leisure time
exercise activity such as self-efficacy, intentions, and action
planning among adults with SCI.

Well-Being

Participantswill also complete the Positive and Negative Affect
Schedule Questionnaire [59], a 10-item mood scale. Thisis a
measure of affective experience capturing broader aspects of
well-being/QOL. Finally, participantswill complete the Meaning
Questionnaire[60], whichisaquestionnaire designed to measure
meaningful life experiences. This5-item scal e asks participants
toratetheir responsesfrom 1 (absolutely untrue) to 7 (absol utely
true) and demonstrates strong reliability (Cronbach al pha=.88).

I mplementation Outcomes

Participants' perceptions of the exercise counselor will be
assessed with a modified Health Care Climate Questionnaire
[61]. This questionnaire assesses participants perceived need
support from their exercise counselor. Participantswill respond
tosix items(eg, “My exercise counselor listened to how | would
like to do things regarding my exercise”) on a 7-point Likert
scale ranging from strongly disagree (1) to strongly agree (7).
High alphalevels (.88-.95) have been demonstrated in previous
studies [62,63]. They will aso respond to an adapted Short
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Feedback Questionnaire to obtain information about the
participants’ experience in using technology, in this case the
REACTS telerehabilitation system. Participants will rate eight
guestions addressing the sense of presence, enjoyment, control,
ease of use and discomfort using a 5-point Likert scale ranging
from not at all (1) to alot (5). This measure has been shown to
have good internal consistency and moderate concurrent validity
[64].

To ensure that our intervention was delivered as intended, we
have included implementation and feasibility evaluation
procedures. First, we will ask the exercise counselor to fill out
achecklist for each session with each participant. The checklist
will include questions regarding the | ogistics of the session (eg,
time, components of the REACT S software used), and alist of
the intervention components. We will also assess the exercise
counselors’ satisfaction with the REACTS technol ogy with the
validated Technical Quality Subjective Appreciation
guestionnaire. The questionnaire is divided in two sections: 1)
five itemsrelate to the technical quality of the sessions (audio,
video); and (2) three questions relate to the counseling
objectives, relationship with the patient, and overall satisfaction.
The exercise counselor will rate each item on a score from O
(“Bad") to 3 (“Good"). The mean score of each section will be
calculated. Second, we will videorecord all eight counseling
sessions of consenting participants. These sessions will be
evaluated by the research assistant and principal investigator
by using the aforementioned checklist to determine the
consistency of the reporting by the exercise counsdlor. In
addition, wewill eval uate the extent to which the counselor was
able to provide a socia environment that supported the
psychological needs within SDT. By conducting this
implementation and feasibility evaluation, wewill gain valuable
information asto the implementation of theintervention, which
will help inform the intervention for the subsequent larger trial.

Results

Anticipated Timelines

Prior to starting the RCT, the exercise counselor will be trained
in SDT-based counseling, motivational interviewing, and
adapted exercise activity. The exercise counsel or will also pilot
the intervention with an experienced counselor and 2 inactive
participants in order to troubleshoot any potential issues. The
exercise counselor and research assistants will be also trained
on the REACTS software system.

At the time of submission of this protocol, data collection was
ongoing with 10 participants who had completed the study (5
intervention, 5 control) and 6 who were enrolled in the study
(3 intervention, 3 control). At the time of publication, all 24
participants have been randomized.

Planned Data Analyses

Data will be screened for statistical outliers and assumptions
for each dtatistical test will be examined [65]. Participant
attrition is a common problem in trial studies and case-wise
deletion can bias results [66]. As such, missing data will be
examined to determine the pattern of missing dataand imputed
with multipleimputations methods that are appropriate for small
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samples [67]. Further, we will collect reasons for missing
data/attrition. These approaches will help inform the expected
attrition rate, reasonswhy peopledid not continue with thetrial,
and required sample size to conduct a subsequent larger RCT.
Once data are cleaned and imputed, demographic and
injury-related covariates will be examined for each outcome
through a correlation matrix. Any identified covariates will be
controlled for in the subsequent analyses. The same analysis
will be used to determine if the intervention group improved
on the variables assessed for hypothesis 1 (basic psychological
needs and autonomous motivation), 2 (exercise, life satisfaction,
participation in daily/socia activities, depressive symptoms),
and 3 (well-being, and psychosocial predictors of exercise). A
regression analysis approach is recommended for analyzing
RCT dataasthis approach can address specific questions arising
from the study design, above what could be expected from
analysis of variance or other similar types of analyses[68]. As
such, two hierarchical multiple regressions will be used to
predict changes in participants scores between baseline, 6
weeks, and 10 weeks. Specifically, participants demographic
and injury-related covariates will be entered in the first block,
followed by their baseline scores on all study variables in the
second block, and finally their group (ie, intervention or control)
in the third block. This analysis will be conducted twice: once
predicting participants' scores at 6 weeks, and again predicting
their scores at 10 weeks. The differencesin variance explained
by the model () and the weight of the regressions (standardized
betas) will be used to evaluate whether the model fit improves
between Blocks 2 and 3, as well as to evaluate the success of
the pilot RCT. In line with the Theoretical Coding Scheme,
exploratory analyses will also be conducted to investigate the
strength and direction of the relationships between the SDT
variables and exercise participation, looking for
moderate-to-strong relationships. Correlations of .1, .3, and .5
represent small, moderate, and strong rel ationships between the
variables [69]. If the intervention has a moderate effect on the
SDT variablesand if the SDT variables have moderate-to-strong
relationships with exercise participation, we can then hint at a
potential mediation (ie, intervention is having an effect on
exercise participation through the SDT variables). Because of
the sample size, we do not have sufficient power to run full
mediation analysesand it isfor thisreason it remains exploratory
in nature. Descriptive statistics will be conducted for the
implementation and feasibility evaluation.

Discussion

Principal Considerations

Our results will have higher credibility due to our design. By
using an experimental design, specifically an RCT, cause and
effect conclusions are more plausible, which are superior to
cross-sectional or longitudinal designs. In addition, al our
measures have been validated and found to be reliable in past
research, increasing the credibility of our findings. We have
also clearly outlined our primary, secondary, and tertiary
purposes and associated hypotheses, giving transparency to our
proposed project. Our specific outcome-based hypotheses are
based on theory or past research, which allows for ease of
duplicability of the results. The pilot RCT will also aid in
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identifying any changes that are required to our design,
measures, or procedures before running a full-scale RCT. The
implementation and feasibility purpose will enable us to
determineif any changesto theintervention protocol should be
implemented when designing the subsequent full-scale RCT.

Because we are testing a pilot RCT and focusing on the effect
sizerather than P values, we believe that our resultswill be able
to be transferred to a future, larger, interprovincial exercise
telerehabilitation intervention. It is only with this pilot RCT
that we can reliably estimate the sample size needed for this
larger trial. Our intervention components are predetermined as
they are based on sound theory (ie, SDT) and from ataxonomy
of behavior change and relational techniques[70,71]. We have
also used the Theory Coding Schemeto devel op our intervention
to ensure that it istruly atheory-based intervention.

We have set proceduresto control for some biases. For one, the
randomization procedure will help to reduce some biases asthe
control and intervention group should be equivalent. The
research assistant will randomize the participants by opening a
blinded, prelabeled envelope. Therefore, the research assistant
cannot bias group allocation. The second research assistant will
also be blinded to the participants' group allocation when
collecting the follow-up data, which should further reduce
biases. We are also recruiting from multiple sources, which
would allow us to reduce bias that might stem if participants
were recruited from only one source and subsequently enhance
the generalizability of our results. With the control group having
access to the exercise counselor after the study, we hope to
reduce the compensatory rivalry bias. We are also avoiding
focus on P values due to their reliance on sample size [72].
Because of our sample size, if we solely focus on the P value
we might be making atype Il error.

In line with the general limitation of telerehabilitation, our
intervention islimited to individualswho are comfortable using
acomputer and capabl e of running the Web-based audio-video
REACTS software. Given the small sample of this pilot RCT,
wewill be unable to conduct subsample analysesto investigate
whether the intervention had effectsfor individual swith specific
demographic (eg, age, education level) and SCI-related factors
(eg, years since injury, adapted home). However, we do plan
to control for these variablesin our regression models through
a correlation matrix. These correlations will enable us to be
mindful of these factors when designing the full-scale RCT.

Knowledge Trandation

Results of this study will be trandlated through three main
avenues. First, we plan to share our results with the academic
community by presenting the results at SCI, disability, and/or
exercise-related scientific meetings, and publishing our results
in scientific peer-reviewed journals. Second, we will trandate
our findingsto local adapted exercise centersto inform programs
and kinesiologists of our study’s results and approach. Finally,
wewill share our results with various community organizations
who may want to distribute to their larger membership to reach
adults with SCI. Our results will therefore be disseminated to
academics, the broader SCI community, and relevant
professionals.
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Conclusions examine the use of an online video-based telerehabilitation
This study will be the first to test SDT in an exercise approach in this context. We anticipate that the results of this

intervention among adults with paraplegia. It is also the first to pilot RCT will support that the intervention is appropriate for
adults with SCI and feasible to test in afull-scale RCT.
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Abstract

Background: The need to develop effective and accessible interventions for suicidal individuals engaging in heavy episodic
drinking (HED) cannot be understated. While the link between alcohol use and suicidality is a complex one that remains to be
elucidated, emotion dysregulation may play akey role in alcohol-related suicide risk in these individuals.

Objective: In the current study, an 8-week Internet-delivered dialectical behavior therapy (DBT) skills training intervention
was developed and preliminarily evaluated for suicidal individuals who engage in HED to regulate emotions. The aim of the
study is to evaluate the feasibility and effectiveness of the therapist-assisted and Internet-delivered intervention, and to inform
the design of a subsequent full-scale study.

Methods: The study was a pilot randomized controlled trial comparing participants receiving immediate-treatment (n=30) to
waitlist controls (n=29) over a period of 16 weeks. Intervention effects will be assessed longitudinally using hierarchical linear
modeling and generalized estimating equations, along with analyses of effect sizesand clinically significant change. The primary
outcomes are suicidal ideation, alcohol problems, and emotion dysregulation. Secondary outcomes include alcohol-related
consequences, reasons for living, skills use, and depression.

Results:  The trial is ongoing. A total of 60 individuals returned their informed consent and were randomized, of whom 59
individual s were intended to treat. A total of 50 participants in the study were retained through the 16-week enrollment.

Conclusions: Thereis adearth of evidence-based treatment for individuals presenting with high risk and complex behaviors.
Furthermore, computerized interventions may provide a beneficial alternative to traditional therapies. The particular clinical
features and treatment needs of suicidal individuals who also engage in HED constitute key domains for further investigation
that are needed to consolidate the design of appropriate interventions for this high-risk population.

Trial Registration: Clinicaltrials.gov NCT02932241; https://clinicaltrial s.gov/ct2/show/NCT02932241 (Archived by WebCite
at http://www.webcitation.org/6uJHdQsC2)

(JMIR Res Protoc 2017;6(10):€207) doi:10.2196/resprot.7767
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Introduction

Suicideisthe tenth leading cause of death acrossall age groups
and is among the top four causes of death for Americans aged
10to 54 years[1]. Furthermore, approximately 40% of suicides
were found to be preceded by acute alcohol use [2]. Alcohol
intoxication, both acute and chronic, has been identified as a
uniquely salient risk factor for suicide among individuals with
suicidal ideation [3-6]. These findings bring attention to the
importance of attending to problematic alcohol use, and binge
drinking in particular, in the management of suicide risk.

One possible explanation for the preval ence of suicide attempts
preceded by binge drinking (ie, heavy episodic drinking; HED)
is that suicidal heavy drinkers lack emotion regulation
capabilities [7-10]. Emotion dysregulation is associated with
risk for both suicide and problematic drinking [11-13].
Furthermore, suicide risk may be particularly elevated in
individuals who engage in HED to reduce acute negative affect
[9]. Given the behavioral complexity of suicidal individuals
who drink alcohol to regulate emotions, an acohol-focused
treatment may not be sufficient to increase coping skills and/or
distress tolerance techniques. This problem suggests the need
for novel treatment approaches for HED and suicide that focus
on increasing emotion regul ation capabilities.

Dialectical behavior therapy (DBT) [14-16] is a behaviora
intervention with strong empirical evidencein reducing suicidal
behavior [17]. DBT was specifically designed for high risk,
complex individuals, and consists of acombination of individual
psychotherapy, group skills training, telephone coaching, and
a therapist consultation team. Recent evidence has found that
the DBT skill-training component alone is efficacious at
reducing dysfunctional behaviors associated with emotion
dysregulation [18,19], and that DBT skills usage mediates
reductions in a variety of outcomes (including suicidal acts)
[20]. Taken together, a DBT skills training intervention is a
potent and efficient treatment package.

Unfortunately, despite the existence of evidence-based
interventions such as DBT, there remains a vast discrepancy
between the need and availability of treatment for suicidal
individuals with cooccurring addictive disorders. For example,
the majority of those who engage in suicidal behaviors never
engage in treatment [1,21]. In addition, a rare study on
alcohol-dependent suicide attempters who were hospitalized
following a suicide attempt found that only 6% of participants
had been enrolled in psychotherapy prior to hospitalization, and
only 9% went on to receive psychotherapy in the month after
discharge[22]. Interestingly, while severity of suicidal ideation
has been associated with low endorsement of formal treatment
engagement, suicidal individuals may be more apt to utilize
such nontraditional modalities, including online and Web-based
interventions [23]. For these individuals, technological
mediation may offer a convenient and viable means to access
needed treatment.

Technologically-assisted interventions for psychological
disorders constitute the focus of a growing body of research
[24-26]. Internet-delivered or computerized interventions are
available to anyone with an Internet connection, and can be
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accessed at relatively low costs. Moreover, attitudinal barriers
(eg, stigmaassociated with psychiatric diagnoses and attending
face-to-face therapy) can be circumvented by treatment delivered
anonymously in one's home. However, although computerized
interventions have shown preliminary promisein accessing and
treating suicidal ideation [27,28], aswell as strong evidence in
reducing problematic alcohol use[29-30], they arerarely tested
on high risk individuals presenting with complex and multiple
disorders[31].

To address this treatment gap, an Internet-delivered DBT skills
intervention targeting the underlying mechanism of emotion
dysregulation was adapted for individual swho endorse suicidal
thoughts and engagein HED. The current pilot study is a proof
of concept study that seeks to evaluate the feasibility,
acceptability, and preliminary efficacy of aDBT skillstraining
intervention delivered via technology (ie, Web-based portal).
The following aims are: (1) to determine the feasibility of
recruiting clients, administering the treatment, and retaining
clientsin thetreatment; (2) to eval uate the safety of the treatment
with respect to potentia adverse events; (3) to assess the
feasibility of the research methodology (eg, reliability of the
measures used, feasibility of random assignment to treatment,
appropriateness of the control condition); and (4) to evaluate
the feasibility of using a wait-list control group in this line of
research, and changes over time among individuals in such a
comparison group.

Methods

This study is a pilot randomized controlled trial (RCT)
comparing an Internet-delivered Dial ectical Behavioral Therapy
Skills Training (iDBT-ST) to a waitlist control condition.
Participants were randomized to begin the 8-week intervention
either immediately or after an 8-week waiting period.
Assessmentsincluded monthly batteries, weekly surveys, brief
daily reports, and acceptability questionnaires, al of which were
all self-assessed. The project’s primary aim is to determine
whether further revisions of the iDBT-ST intervention are
needed, and to inform the design of asubsequent full-scale RCT.

Participants

Participants were recruited from ads placed online (eg,
Craigdlist, Reddit) and in aloca newspaper contain