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Abstract

Background: Criticaly ill patients are at risk of developing a postintensive care syndrome (PICS), which is characterized by
physical, psychological, and cognitive impairments and which dramatically impacts the patient’s quality of life (QoL). No
intervention has been shown to improve QoL . We hypothesized that amedical, psychological, and social follow-up would improve
QoL by mitigating the PICS.
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Objective: This multicenter, randomized controlled trial (SUIVI-REA) aims to compare a multidisciplinary follow-up with a
standard postintensive care unit (ICU) follow-up.

Methods: Patients were randomized to the control or intervention arm. In the intervention arm, multidisciplinary follow-up
involved medical, psychological, and socia evaluation at ICU discharge and at 3, 6, and 12 months thereafter. In the placebo
group, patientswere seen only at 12 months by the multidisciplinary team. Baseline characteristics at |CU discharge were collected
for al patients. The primary outcomewas QoL at 1 year, assessed using the Euro Quality of Life-5 dimensions (EQ5D). Secondary
outcomes were mortality, cognitive, psychological, and functional status; social and professional reintegration; and the rate of
rehospitalization and outpatient consultations at 1 year.

Results: The study was funded by the Ministry of Health in June 2010. It was approved by the Ethics Committee on July 8,
2011. The first and last patient were randomized on December 20, 2012, and September 1, 2017, respectively. A total of 546
patients were enrolled across 11 ICUs. At present, data management is ongoing, and all parties involved in the trial remain
blinded.

Conclusions: The SUVI-REA multicenter randomized controlled trial aims to assess whether a post-ICU multidisciplinary

follow-up improves QoL at 1 year.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(5):€30496) doi:10.2196/30496

KEYWORDS

Clinicaltrials.gov NCT01796509; https://clinicaltrials.gov/ct2/show/NCT01796509
DERR1-10.2196/30496

critical illness;, Post-ICU syndrome; Mortality; cognitive impairments; cognition; quality of life; patients; intensive care;

post-traumatic; post intensive care

Introduction

Background and Rationale

In the last 2 decades, mortality has significantly decreased in
the intensive care unit (ICU) [1]. However, the mortality rate
at 1 year after ICU discharge remains high, ranging from 10%
to 30%, according to age and severity of critical illness [2-5].
In addition, ICU survivors often develop physical,
psychological, and cognitive impairments, which have been
grouped under the term postintensive care syndrome (PICS)
[6,7]. The incidence of post-ICU complications depends on
various factors, including the patient’s pre-existing medical
history, age, critical illness severity, as well as ICU and
post-ICU care [8]. Because PICS is a dynamic process, its
incidence changes according to the time of its assessment after
ICU discharge. Physical disabilities are reported in about
14%-39% of patients at 1 year after ICU discharge and are
mainly related to an | CU-acquired weakness[3,9-13]. Post-1CU
psychological disorders include anxiety, depression, and
posttraumatic stress syndrome (PTSD), which can affect from
one-fifth to two-thirds of patients [3,14-18]. They result in an
increased risk of suicide[19]. Concerning cognitive functions,
30%-90% of patients will complain of impaired memory,
attention, concentration, and speech fluency [8,20-23]. They
are more frequent in patients with pre-existing cognitive
dysfunction and among those who have severe critical illness
or who have developed delirium during their ICU stay [22].
PICS has adramatic impact on a patient’s post-1CU trajectory,
with an increased rate of mortality and rehospitalization and
decreased return to home and work; it therefore profoundly
affects a patient’s quality of life (QoL) [7]. Indeed, 6-month to
1-year post-ICU mortality ranges from 10% to 45%, according
to age and severity and cause of critical illness [3,4,24-26].
Nearly 5%-10% of patients are readmitted to an | CU within the

https://www.researchprotocol s.org/2022/5/€30496

first year after their ICU discharge [4,27,28]. The 6-month to
1-year post-ICU QoL is significantly lower than age and
sex-matched populations, with an impairment of physical,
mental, and social domains[24,25,29]. QoL has been reported
as being reduced by 29%-63% [30,31].

Because of itsmedical, social, and economic burden, PICS has
been identified by the community of ICU physicians as a
research priority [7]. There have been randomized controlled
trials (RCTs) on post-ICU interventions, but the type of
intervention, endpoaints, time frame, and popul ations have varied.

Briefly, a rehabilitation program has been shown to improve
physical [32] and psychological [4] status and increase patient
satisfaction, but it has not ameliorated health-related QoL
(HRQoL) [33]. A systematic review of RCTs indicated that
post-ICU follow-up models focusing on psychological or
medical management interventions were associated with fewer
PTSD symptoms[34]. RCTs on care coordination have shown
that neither anurse-led post-ICU programin critically ill patients
nor primary care physician-ed follow-up in patientswith sepsis
was beneficial [24,35].

At the time of the design of our RCT (ie, 2010), there were a
limited number of RCTsthat focused on the benefit of post-1CU
care coordination, but none integrated a socia follow-up.
Because of theinterdependency of its domains, we hypothesized
that a medical, psychological, and social follow-up would be
more appropriate for mitigating PICS. We carried out a
multicenter RCT to determine whether a post-ICU
multidisciplinary follow-up would improve QoL at 1 year and
would then also improve physical, psychological, cognitive,
and socid statusand reduce mortality and medical requirements
(ie, hospitalization, outpatient consultations).
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Objectives
The primary objective is to assess the impact of medical,

psychological, and socia follow-up on death and HRQoL at 1
year after discharge from ICU.

The secondary objectives areto assessthe benefit of apost-1CU
follow-up on muscle strength, functional capacities, cognitive
abilities, and psychologica state, as well as on social and
professional reintegration.

Trial Design
The SUIVI-REA trial isan open multicenter parallel group RCT
comparing a program of medical, psychological, and social

follow-up with standard care in patients 1 year after 1ICU
discharge.

Methods

Study Setting

A total of 11 centers, including 9 general hospitals and 2
university hospitals, participated in this study. Factors
determining center participation were a capacity to include
patients, and the availability and willingness of psychologists,
social workers, and physicians to implement post-ICU
consultations. All participating centers had previously
participated in clinical trials. Training on study procedureswas
provided to all participating staff members. Documents required
for the study, including the study protocol and management
guidelines, were available in each participating |CU.

Eligibility Criteria

Adult patients were eligibleif they (1) lived in an area near the
participating center; (2) had required mechanical ventilation
(MV) for more than 3 days; (3) had a life expectancy greater
than 1 year (defined by a McCabe score <2 and the absence of
metastatic cancer); (4) were enrolled with ageneral practitioner;
(5) were affiliated to the socia health care system; and (6) had
given their written informed consent. Duration of MV of at |east
three days was selected for patients with severe critical illness.
A genera practitioner was mandatory because we believe he/she
should be involved in the post-ICU follow-up program.
Proximity to a participating hospital wasto facilitate attendance
at post-1CU consultations.

Patients were excluded from the tria if they (1) had been
hospitalized in an ICU in the previous year; (2) were followed
for apre-existing chronic myopathy; (3) had been admitted for
serious burns, severe brain injury, suicide, or self-induced
poisoning; (4) had a psychiatric disorder or dementia; (5) were
under guardianship; (5) did not speak fluent French; (6) were
homeless; and (7) were pregnant. These criteriawere established
to exclude those not benefiting from a specific follow-up and
those who were unable to give their consent or to follow the
post-ICU program. Patients with chronic myopathy were
excluded because 1 participating center already had in place an
organized, specific long-term multimodal follow-up for this
condition.
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All patients from one of the participating | CUs were screened
for eligibility by ICU physicians before hospital discharge. The
reasons for nonrandomization were collected.

Informed Consent

Written informed patient consent had to be obtained by the
investigator of the participating center. A copy of the consent
form was given to every patient, with the investigator retaining
acopy.

Asobservationa studies have shown that patientswith delirium
were at risk of developing psycho-cognitive disorders [36], we
decided to remove impairment of consciousnessasan exclusion
criterion because a post-1CU follow-up would be beneficial for
these patients. In case of impaired consciousness (ie, delirium),
the investigator sought written consent from the next of kin. As
soon as the patient’s status allowed, written informed consent
for the continuation of the research and analyses of the datawas
obtained. Therewas no additional consent for ancillary studies.

I nterventions

Explanation for the Choice of Comparators

At the time of the trial design, there was no recommendation
for post-ICU follow-up, in terms of both type and rate of
consultations. Therefore, the comparator did not differ fromthe
current practice and “no post-ICU follow-up” was used to
control the intervention.

I ntervention Description

Patients were included at time of their discharge from the ICU
either to home or to another department of the same or another
hospital. By convention, day 1 corresponded to the date of
inclusion. The randomization was performed after the baseline
assessment at the time of inclusion. The last consultation was
planned at 12 months, after the ssmple blinded collection of the
primary endpoint.

In both therapeutic groups, patients medical, psychological,
and socia scores and questionnaires were assessed at the time
of inclusion and a 12 months, to evaluate whether the
characteristics of the 2 therapeutic groups were comparable at
baseline and to determine the respective course of post-ICU
discharge impairments in both groups. The scores and
guestionnaires were completed by the patient alone or with the
help of the research assistant. If the patient was included in the
control group, the test results were sealed for disclosure at the
end of the study. Test results for intervention group patients
were passed to the multidisciplinary team to avoid repeating
the tests.

The patientsfrom the control group had no additional post-1CU
consultation. In the intervention group, patients received a
multidisciplinary consultation within the first weeks after
inclusion, at 3 months, and (if necessary) at 6 months. Thiswas
a consultation with a physician, a psychologist, and a social
worker. Both the physician and social worker were from the
ICU participating in the trial. The ICU-referring psychologist
wasactivein 9 centers. A psychologist was specifically recruited
for performing the follow-up in the remaining 2 centers. The
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same multidisciplinary team was used for follow-up in each
patient.

The ICU physician consultation comprised (1) the collection
of information about the current treatment, weight, vital signs,
comorbidities, and symptoms; (2) the date and cause of
readmission at the hospital; (3) standardized general
examination; (4) functional status using the Medical Research
Council (MRC) sum score for assessing muscle strength and
the Barthel index and Instrumental Activities of Daily Living
(IADL) scoresfor assessing disability; and (5) cognitive status
using the Minimal Mental State (MMS) scoring system. It was
recommended that the participant was followed by the same
I CU physician throughout follow-up. The ICU physician could
prescribe a paraclinical exploration or a treatment, but it was
recommended that they referred to the patient's general
practitioner, except in the case of an emergency.

The consultation with the psychologist consisted of the
collection of the Hospital Anxiety and Depression Scale (HADS)
and Impact Event Scale-Revised (IES-R) scores for assessing
PTSD as well as an interview during which the participant
reported any psychological difficulties. The consultation with
the social worker consisted of the collection of the social
guestionnaire response and an interview during which the patient
reported about their QoL (Euro Quality of Life-5 dimensions
[EQ5D]), social and professional difficulties, and needs.

In total, the medical, psychological, and social consultations
took 2 h and 30 min. They werefollowed by ameeting between
the ICU physician, psychologist, and social worker to discuss
the participant’s status and requirements and to write asummary
report to forward to the general practitioner.

Criteriafor Discontinuing or Modifying Allocated
I nterventions

Any participant could discontinue participation in the research
at any time for any reason. The investigator could temporarily
or permanently discontinue one’s participation in the research
for any reason that affected the participant’s safety or was in
the best interests of the participant. In the event of premature
termination of the research, or withdrawal of consent, data
collected prior to the premature termination could be used. The
reasons for discontinuing participation in the research were to
be registered in the participant’sfile.

https://www.researchprotocol s.org/2022/5/€30496

Friedman et al

Strategiesto Improve Adherence to I nterventions

The participating teams were informed monthly of the course
of the study and reminded of the main elements of thetrial. The
research technician at each center organized consultations for
intervention patientsat 3, 6 (if needed), and 12 months. Patients
were reminded of these consultations 15 days beforehand.
Control patients were called at least once by the research
technician to remind them of their 12-month consultation, which
was planned at time of their ICU discharge.

Relevant Concomitant Care Permitted or Prohibited
During the Trial

For deontol ogical reasons, the patients of both groups continued
to be followed by their general practitioner or specialist
physician, but they were allowed to see a new physician, a
physiotherapist, or psychologist. The purpose of the trial was
to determine whether a post-1CU follow-up improved standard
patient care.

Provisionsfor Posttrial Care

In France, the research sponsor insurance offers a subsequent
period of insurance 10 years from the end of the research.
Consequently, in the event of poststudy damage to participants
related to their participation in the research, the complaint would
be admissible whenever it occurred during this period.

Outcomes

The primary outcome was QoL at 12 months. The QoL was
assessed using the EQSD and by telephone by a blinded
investigator. The patient was asked not to disclose to which
group they were randomized. The EQ5D is a standardized
self-completed instrument for measuring generic HRQoL. The
Euro Quality of Life-5 dimensions-5 Levels (EQ5D-5L)
comprises 5 dimensions: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each dimension has
5 problem levels: none, slight, moderate, severe, and extreme.
Finally, the weighted sum of the responses obtained provides
a cardinal measure (between 0 for death and 100 for the total
absence of a problem), which is also suitable for
medicoeconomic evaluation [37]. The EQ5D has been used in
various post-ICU follow-up studies [30,35,38-41]. The
secondary outcomes were mortality, cognitive, psychological,
and functional status; social and professional reintegration at 1
year; as well as the rate of rehospitalization and outpatient
consultations within the first year (Table 1).
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Table 1. Research timeline for each participant.
Timepoint Inclusion ICU®discharge 3 months 6 months 12 months
Consent collection Both groups
Pursue consent collection Both groups Both groups  Both groups
Demographics, medical history, critical illness,and ICU  Both groups
stay characteristics
Collection of clinical data Both groups Follow-up group Follow-up Follow-up Both groups
Standard biological tests Both groups group group Both groups
Adverse events Follow-up group Follow-up Follow-up Both groups
Final assessment of main outcome Both groups
Final assessment of secondary outcomes Both groups

3 CU: intensive care unit.

Sample Size

At thetime of the study design, other studiesindicated that 10%
of patients discharged from ICU died within the first year and
40% had a moderate to severe impairment on at least one
dimension of the EQ5D [32,41].

Therefore, we estimated that at least 50% had a very poor
outcome, combining death and severe to extreme impairment
of at least one EQ5D dimension. [23]. The study was then
powered to detect a decrease from 50% to 37% of patientswith
very unfavorable outcome with a power of 80% and a 2-sided
5% alpha risk, assuming this rate would be 50% in the control
arm. Accordingly, the sample size was 249 patients per group.
We anticipated that 20% of the patients would be lost to
follow-up, so the sample size wasincreased to 300 per arm. The
study therefore initially planned to enroll a maxima sample
size of 600 patients. However, as the rate of loss to follow-up
has, indeed, proved to be 10%, we decided to decrease the
samplesizeto 520 patients. Finally, 546 patients wereincluded.

Interestingly, recent studies on comparable populations of
critically ill patients showed that there was a 1-year mortality
rate of between 10% and 28% [2,3,5,8,20] and that about 60%
of patients had a moderate to severeimpairment on at least one
dimension of the EQ5D [3,10,29]. These findings suggest that
our original estimation is still appropriate.

Recruitment

The study took placein 11 1CUs, which had been selected based
on theinterest expressed by local teamsin post-1CU follow-up,
for their capacity to recruit patients and to handle the restraints
of an RCT. A research assistant was available at every
participating center to screen patientsfor inclusion. The steering
committee met monthly. A centralized phone and email center
answered participating center questions regarding patient
eigibility or management during the entire trial period. A
monthly newsletter was circulated, informing participating
centers of the number of patients included, main study
constraints, and any protocol modifications (Table 2).

Table 2. Number of patients included and participating centers and inclusion rate.

Evaluation Values required
Number of patients to be included 546

Number of centers 11

Number of months 54

Number of patients per month per center 1

Assignment of Interventions: Allocation

Sequence Generation

Therandomization list, generated by an independent statistician,
was balanced between arms. Randomization was stratified by
center using apermuted block of unrevealed size randomization.
Ascritical severity could potentially impact the rate and intensity
of psychological, cognitive, and physica impairment,
stratification was made on this basis.

Concealment Mechanism

Randomization and conceal ment were ensured by using asecure
dedi cated web-based system accessible at each study center and
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managed by theclinical research unit (CRU), which had norole
in patient recruitment.

I mplementation

The all ocation sequence was generated by the study statistician.
Patient enrollment was established by the participating center
investigator.

Assignment of Interventions and Blinding

The outcome assessor assessing the EQ5D by phone was
blinded. Neither the participants nor the investigators (ie, ICU
physicians, psychol ogists, and social workers) were blinded for
patient assignment to one of thetrial groups. The procedurefor
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unblinding was not planned as the intervention was considered
safe.

Data Collection and M anagement

Plans for Assessment and Collection of Outcomes

At inclusion, baseline characteristics were systematically
collected by the center investigator as follows: demographic
and anthropometric data; location prior to ICU admission
(community, hospital, or long-term facility); pre-existing
comorbidities using Knaus, McCabe, and Charlson scores; date
and time of 1CU admission; and severity of critical illness at
ICU admission using the Simplified Acute Physiology Score
(SAPS-11) and the Sequential Organ Failure Assessment (SOFA)
score[42,43]. In addition, body weight, height, vital signs, MRC
sum score [9], the Barthel index [44], IADL scores[45], MMS
[46], HAD-S[47], IES-R[48], and the social questionnaire were
collected for all participants. Patients' were also asked to score
their QoL 3 months before ICU admission, using the EQ5D
tool. The functional and psychological scores were completed
by the patients, with help from the research technician. The
MRC sum score and MM Swere assessed by the ICU physician
in charge of the patients. This assessment ensured that both the
functional, cognitive, psychological, and social status and
pre-ICU QoL were comparable between the 2 trial groups.
Finally, blood samples were taken for standard biological tests,
including blood cell count; biochemistry; and plasmalevels of
C-reactiveprotein, pre-albumin, albumin, and thyroid hormones.

At time of ICU discharge the duration of MV, need for
tracheostomy, and length of ICU stay were al so recorded.

Intervention group patients were seen by the ICU physician,
the psychologist, and the social worker before ICU discharge
(month 0) and at 3 months, and eventually at 6 months by the
follow-up team. The psychologist and social worker had access
to the scores and questionnaire completed by the patients at
inclusion. At 3 and 6 months, the MRC sum score, Barthel
index, IADL, MMS, HADS, and |IES-R were collected as well
as the social questionnaire and results of the biological tests.

At 12 months, the EQ5D (ie, primary endpoint) was assessed
on the phone by a blinded assessor. All patients were seen by
the ICU physician, psychologist, and social worker. The MRC
sum score, Barthel index, IADL, MMS, HADS, and |IES-R,
together with the 36-item Short Form (SF-36) for ng QoL
and the social questionnaire, were collected. Standard biological
tests were performed at 12 months.

The reason for failure to attend the planned consultation was
recorded by the research technician viatelephone. The date and
cause of readmission to hospita and death were aso
documented. The number of consultations with the general
practitioner or any other specialist was recorded.

Plans to Promote Participant Retention and Complete
Follow-up

Each month, the participating teamswereinformed of the course
of the study and reminded of the main elements of the tria,

notably concerning the organization of the follow-up
consultation.
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Data Management

Data management and statistical analysis were performed
independently of the sponsor and of investigators by the CRU
(Unité de Recherche Clinique, Hbépita Ambroise-Paré,
Boulogne-Billancourt, France). Data entry was performed by
the investigator at enrolling sites using a web-based data entry
system.

An electronic case report form (eCRF) was developed by the
CRU using dedicated software (CleanWeb) to facilitate data
control and monitoring. Each patient was assigned a unique
study ID that was used to index the eCRF and related study
documents. It captured data from each included patient.

All information required by the protocol had to be entered in
the eCRFs. Data were recorded in the eCRF as and when they
were obtained. Any missing data had to be coded. In-built
consistency checks instantly verified the coherence of data.

Data monitoring was performed by the sponsor (Direction de
la Recherche Clinique et de I'Innovation de I'Assistance
Publique—Hbpitaux de Paris[ DRCI AP-HP]). Thisproject was
classified as interventional with potential risks based on the
AP-HP risk level classification, meaning that a high level of
monitoring isnecessary for determining whether centers adhere
to the protocol and procedures, for checking for eCRF
completeness, for ensuring patient saf ety (adverse event/serious
adverse event), and for follow-up in accordance with the
applicable regulations. A clinical research associate (CRA)
appointed by the sponsor is responsible for timely completion
of the study and for collecting, documenting, recording, and
reporting all handwritten data, in accordance with the standard
operating procedures applied within the DRCI APHP and in
accordance with Good Clinical Practicesaswell asthe statutory
and regulatory requirements. During these visits, the following
elements were reviewed:

»  Written consent.

«  Safety and rights of participants being protected.

«  Compliancewith the study protocol and with the procedures
defined therein.

« Quality of data collected in the eCRF (accuracy, missing
data, consistency of the datawith the “ source” documents,
such as medical files, appointment books, original copies
of laboratory resullts, etc.).

« Datawere authentic, accurate, and complete.

The CRA systematically checked baseline characteristics,
eligibility criteria, primary outcome, and serious adverse events
reported in the eCRF for all study participants. In addition, for
one-third of the study population, all datareported in the eCRF
werevalidated against apatient’soriginal chart. Serious adverse
eventsand major protocol violationswere reported to the DRCI
APHP and Comité de protection des personnes (CPP; Ethics
Committee).

At the end of the studly, after clarification of discrepancies (data
cleaning) and data validation, the database was frozen and
transmitted to the statistician, following procedures established
by the sponsor.

JMIR Res Protoc 2022 | vol. 11 | iss. 5 [€30496 | p.11
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Each patient participated in the trial for 12 months. Premature
study withdrawal was at the request of the patient or next of kin
and their reasons were recorded in the eCRF and the patient’s
medical file. Withdrawn patients were not replaced. However,
patients who were lost to follow-up or did not receive the
randomly assigned treatment were not considered to be
prematurely withdrawn from the trial.

Confidentiality

Asfor any clinical research supported by the AP-HP, processing
of personal datacomplied with the methodol ogical requirements
for a clinical trial established by the French Data Protection
Authority Commission Nationale de I'Informatique et des
libertés Commission Nationaledel’ Informatique et deslibertés
(CNIL) in January 2006 for biomedical research. During and
after the clinical research, all collected data sent to the sponsor
by the investigators (or any other specialized collaborators)
were pseudonymized using only the participant’sinitials. Under
no circumstances the names and addresses of the participants
involved had been shown. Only the participant’sinitials and an
encoded number specific to the study indicating the order of
enrollment were recorded. Moreover, al nomina data were
erased on the copies of the source files that were used for
research documentation.

Plansfor Collection, Laboratory Evaluation, and
Storage of Biological Specimensfor Genetic or
Molecular Analysisin ThisTrial/Future Use

No genetic or molecular analyses were planned.
Statistical M ethods

Statistical Methodsfor Primary and Secondary Outcomes

The 1-year survival rate without major deterioration in QoL
(main endpoint, defined as reporting of death or a severe to
extreme problem” level in 1 of the 5 dimensions studied) will
be compared between both arms using a piecewise exponential
model considering any censorship and the repeated nature of
observations, prohibiting the use of conventional methods of
analysis of censored data. Thisanalysiswill be adjusted for age
and severity of critical illness (according to SOFA grading),
and the center will be considered asarandom effect. In addition,
2 analyses will be performed, according to age category (with
cut-off at 65 years) and severity of critical illness (with acut-off
at the median value).

Binary outcomes will be analyzed using logistic regression.
Absoluterisk reductionswill be obtained using abinomial model
with identity link [49]. For timeto-event outcomes,
Kaplan-Meier survival curves or cumulative incidence curves
will be estimated, and the intervention effect will be analyzed
using the Cox proportional hazards regression. Mixed linear
regression will be used for continuous outcomes, possibly after
variance-stabilizing transformation. All tests will be 2-sided at
a .05 significance level.

Interim Analyses
We neither planned nor performed an interim analysis.
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Methods for Additional Analyses (eg, Subgroup
Analyses)

Age and severity of critical illness as predictors of poor
outcomes and practice might differ between centers, so
randomization was stratified by center and statistical analysis
is adjusted for these factors to minimize discrepancies between
therapeutic groups.

Methodsin Analysisto Handle Protocol Nonadherence
and Any Statistical Methodsto Handle Missing Data

Intent-to-treat statistical analysis will be performed after all
patients have completed the 1-year follow-up. Accordingly, all
patients will be analyzed in the arm they were allocated to,
regardless of protocol deviations. In addition, missing outcome
data will be imputed. Prior to any data analysis, a detailed
statistical analysisplan will be drawn up by the study statistician.
Therewill be acomprehensive report of the statistical analysis,
following the CONSORT statement recommendations. Any
change in the analysis plan will be justified in thisfinal report.

While no missing data are expected, the maximum bias method
will be used for analysis of the primary outcome, replacing
missing data by a successin the control arm and by afailurein
the intervention arm. For secondary outcomes, missing data
will be handled by multiple imputations by chained equations.
A sengitivity analysis of complete casesonly will be performed.

Plans to Give Access to the Full Protocol,
Participant-Level Data, and Statistical Code

Those with direct access in accordance with the laws and
regulations in force, in particular articles L.1121-3 and
R.5121-13 of the Public Health Code (eg, investigators, those
responsible for quality control, monitors, CRAS, auditors, and
othersinvolvedin collaborating ontrias), will take all necessary
precautionsto ensure the confidentiality of information relating
tothetested drugs, thetrial, and thetria participants, especially
with regard to their identity and the results obtained. The data
thus collected during quality controls or audits are then made
anonymous.

Oversight and Monitoring

Composition of the Coordinating Center and Trial
Steering Committee

The steering committeeiscomposed of DF and TSwho initiated
the project, the methodol ogi st and the sponsor’ s representatives
(DRCI and CRU APHP) appointed for this research. The
steering committee aimed at deciding during the trial the
proceduresto befollowed, taking note of the recommendations
of theindependent supervisory committee. It defined the general
organization and conduct of the research, and coordinated the
information. It also decided the appropriate methodology to
conduct for unforeseen circumstances. During the trial period
it will determine and monitor the progress of the research,
particularly in terms of tolerance and adverse events.

Composition of the Data Monitoring Committee, ItsRole,
and Reporting Structure

There was no Data Safety Monitoring Board (DSMB) as the
intervention was considered safe for the patient.
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Adver se Event Reporting and Harms

Any adverse event occurring during thetrial period wasreported
by participating centers via a centralized phone and email
system. Serious adverse events and major protocol violations
were reported to the DRCI and CPP.

Plansfor Communicating I mportant Protocol
Amendmentsto Relevant Parties (eg, Trial
Participants, Ethical Committees)

All substantial modificationsto the protocol by the coordinating
investigator were sent to the sponsor for approval. After
approval was given, the sponsor obtained approval from the
CPP (Research Ethics Committee) and authorization from the
Agence Nationale de Sécurité du Médicament (ANSM) within
the scope of their respective authorities before the amendment
was implemented.

The information note and the consent form had been revised,
particularly in case of a substantial amendment to the study.

Dissemination Plans

Neither the study sponsor nor the study funder had any role in
designing the trial, managing, analyzing, or interpreting the
data, writing the report, or in the decision to submit the report
for publication.

Patient and Public I nvolvement
No patient involved.

Availability of Data and Materials

In accordance with Good Clinical Practice: (1) the sponsor is
responsible for ensuring all parties involved in the study agree
to guarantee direct access to all locations where the study will
be carried out, the source data, the source documents, and the
reports, for the purposes of the sponsor’s quality control and
audit procedures or inspections by the competent authority; (2)
the investigators allow individualsin charge of monitoring and
quality control to have access to the documents and personal
data strictly necessary for these tasks, in accordance with the
statutory and regulatory provisionsin force (ArticlesL.1121-3
and R.5121-13 of the French Public Health Code).

The AP-HP had full access to patients’ charts and checked all
data recorded in the eCRF against original charts. All
information required by the protocol had to be provided in the
electronic logbook and an explanation given by the investigator
for any missing data.

Ethics Approval and Consent to Participate

Methodological aspects were independently approved by the
national jury of the Clinical Research Hospital Programin 2010,
and the Ministry of Health confirmed funding under contract
number AOM10072. The protocol and qualification of all
investigators were approved by the CPP  of
Saint-Germain-en-Laye, France, on July 08, 2011. The CPP
allowed for waiver of consent and deferred consent (humber
11052). The trial was registered at Clinicaltrials.gov identifier
NCT01796509 (registered on February 21, 2013).

Written informed consent of the patient had to be obtained by
the investigator of the participating center. In case of impaired
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consciousness, theinvestigator sought for written consent from
the next of kin. If the latter was not present, the patient could
be included as deferred consent, as has been approved by the
Ethics Committee, according to French law (Art L1122-1-2 du
Code de la Santé Publique). As soon as the patient’s status
allowed, written informed consent for the continuation of the
research and analyses of the data was obtained. A copy of the
consent form was given to every patient. The original copy must
be retained in the investigator’s archive for a minimum of 15
years. A third copy is archived by the sponsor. Patients or the
public were not involved in the design, or conduct, or reporting,
or dissemination plans of our research.

Results

The study was funded by the Ministry of Health in June 2010.
It was approved by the Ethics Committee on July 8, 2011. The
first and last patient were randomized on December 20, 2012,
and September 1, 2017, respectively. A total of 546 patients
were enrolled across 11 ICUs. At present, data management is
ongoing, and all partiesinvolved in the trial remain blinded.

The first patient was recruited on December 20, 2012, and the
last patient on September 1, 2017. The study was never
suspended. The assessor of the primary endpoint and study
statistician remained blinded to study intervention throughout
thetrial. Data management is ongoing. Release of the resultsis
planned for end of 2022.

There were 10 amendments to study protocol (Multimedia
Appendix 1). All amendments were approved by investigators,
study statistician, AP-HP, CPP, and ANSM.

The DRRC organized data monitoring and quality audits.
Baseline characteristics, eligibility criteria, primary outcome,
secondary outcomes, and serious adverse events reported in the
eCRF were systematically checked against original charts for
all research participants. In addition, for one-third of the study
population, al datareported in the eCRF were validated against
a patient’s original chart. Serious adverse events and major
protocol violations were reported to the DRRC, ANSM, and
CPP. The study coordinator had quarterly face-to-face meetings
with the DRRC and AP-HP to monitor trial conduct according
to the highest standard for protection of research participants.
All randomized patients completed follow-up for the primary
outcome.

Monitoring of the data has been completed. Freezing of the
database and statistical analysis are planned within the next 6
months.

Discussion

Overview

PICSisamajor public health issue, affecting more than half of
critically ill patients 1 year after their discharge from an ICU
[8]. It hasahuge impact on QoL, affecting a patient’s personal,
social, and professiona life. In their Cochrane review,
Schofield-Robinson et a [50] concluded that there was
“insufficient evidence, from a limited number of studies, to
determine whether ICU follow-up services are effective in
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identifying and addressing the unmet health needs of ICU
survivors' and called for future studies that are “ designed with
robust methods (for example, randomized studies are preferable)
and consider only one variable (the follow-up service) compared
to standard care” Our tria isin linewith these recommendations
asit is a multicenter parallel group RCT that was designed to
determine whether a medical, psychological, and social
follow-up improves QoL of the critically ill patient at 1 year
after ICU discharge. This hypothesiswas based on the fact that
PICSischaracterized by interdependent elements, which would
be better targeted using a multidisciplinary approach. The
SUIVI-REA trial is till original and relevant. Because the use
of MV at aminimum of 3daysisaninclusion criterion enabling
the selection of patients with severe critical illness, the results
will be obtained from a representative population at risk of
developing PICS. Itsresults could be then compared with those
of ongoing trials assessing the benefit of telehealth [51],
combined physical and cognitive training [52], or
multidisciplinary personalized follow-up [53].

As cognitive impairment was not comprehensively assessed, it
could be argued that it was not therefore managed. In 2010,
when the study was designed, post-1CU cognitive dysfunctions
were not identified as a major component of PICS. Moreover,
we considered that compliance would have been reduced, as a
cognitive assessment would have increased the length of the
consultation period and the number of questionnaires patients
had to complete. In our RCT, cognitive impairment was assessed
using the MMS examination, which has been validated for
detecting dementia and used in cohort studies of critically ill
patients [20].

The program might be thought to be an assessment of physical,
psychological, and social domains rather than one of
multidisciplinary care. However, we felt that the
multidisciplinary teams should not replace the physicians who
routinely care for a patient but rather that they should contribute
to patient care, notably by detecting | CU-related complications
and suggesting specific management to the patient’s own doctor.
Multidisciplinary teams were highly recommended to respect
these deontological principles. For this reason, a concluding
letter was systematically sent to the general practitioner,
recapitulating the observations and propositions made by the
multidisciplinary team. The impact of our intervention would
therefore depend on the commitment of the multidisciplinary
teams to participate in the patient’s overall care. Should our
intervention not have added valueto routine care, our hypothesis
is that its main benefit would be the expertise of the
multidisciplinary team to assess and treat |1CU-related
complications. In addition, the social assessment would help to
personalize a patient’s care.

Randomization Procedure

Selection biases were minimized and randomization ensured
homogeneity between the 2 groups. First, the random list for
alocating interventions was computer generated by an
independent stati stician. Randomization was centralized through
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a secured website using permutation blocks, the size of which
was unknown to research participants. Neither theinvestigators
nor the patients could be blinded for the intervention. It is not
possible to anticipate any advantages for an intervention and
what their extent might be.

Strategies have been established for limiting the loss of
follow-up and to improve patient attendance at consultations,
by regular telephone reminders, planning of the consultation
with the patient, and organization of the patient’s home-hospital
transport. Finally, amendments made to the protocol aimed to
improve patient recruitment.

We neither planned nor performed an interim analysis.

Endpoints

The primary endpoint is QoL to be evaluated using avalidated
scale (ie, EQ5D). We considered QoL to be the most appropriate
endpoint for evaluating both a multidimensional condition (ie,
PICS) and the intervention. The EQ5D has been collected by
phone by an assessor blinded to randomization. This has been
acustomary procedurein various clinical trials evaluating QoL
as the primary endpoint [29]. The secondary endpoints are
conventional and will enable us to assess the impact of the
multidisciplinary follow-up on the principal dimensionsof PICS.

Strength and Limitations of the Study

- Thisis the first multicenter RCT that assesses whether a
post-ICU multidisciplinary follow-up program based on
medical, psychological, and social assessment will improve
the QoL at 1 year.

« ThisRCT has been designed and powered for addressing
this major issue, because ICU stay is associated with
increased mortality and morbidity.

- Thetria isbased on aclinically relevant primary endpoint,
that is, QoL that considers mortality aswell as1CU-induced
physical, psychological, and social impairment(s).

- Thistrial concerns only adult patients discharged from an
ICU.

- Because medical, psychological, and socia assessments
are time-consuming, a comprehensive neurocognitive
evaluation was not feasible.

- Strategies were applied for limiting the loss to follow-up
and improving assiduity for follow-up consultations.

Conclusion

Post-1CU interventions have been little studied and to date none
have been shown to be beneficial. Therefore, SUIVI-REA is
designed to demonstrate the benefit of post-ICU follow-up
services for mitigating PICS in a representative population of
ICU-discharged patients at risk of developing PICS. By
integrating adjustments to the main outcome predictors and
collecting potential confounding factors, the trial will aso
provideoriginal, reliable, and relevant data on the epidemiology
of PICS. Thiswill not only help inthe design of further clinical
trials but aso enable the development of algorithms for
predicting PICS [54].
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Abstract

Background: Informal carers play asignificant role in supporting people living with dementia; however, carersin rural areas
are often isolated, with limited access to support services. Although dementia-friendly communities provide valued support for
carers, access to them islimited as they are few and geographically dispersed.

Objective: This study’s aim was to increase support and services for rura informal carers of people living with dementia by
using information and communication technol ogies accessed through an integrated website and mobile app—the Verily Connect
app. The objective of this protocol is to detail the research design used in a complex study that was situated in a challenging
real-world setting integrating web-based and on-ground technology and communication. Therefore, it is anticipated that this
protocol will strengthen the research of others exploring similar complex concepts.

Methods: A stepped-wedge, open-cohort cluster randomized controlled trial was conducted to implement Verily Connect across
12 rural Australian communities. The Verily Connect intervention delivered web-based, curated information about dementia, a
localized directory of dementia services and support, group and individual chat forums, and peer support through videoconference.
During the implementation phase of 32 weeks, Verily Connect was progressively implemented in four 8-weekly waves of 3
communities per wave. Usual care, used as a comparator, was available to carers throughout the study period. Participants and
researchers were unblinded to the intervention. There were 3 cohorts of participants: carers, volunteers, and staff; participants
were recruited from their communities. The primary outcome measure was perceived carer social support measured using the
Medical Outcomes Study-Social Support Survey. Volunteers and staff provided feedback on their participation in Verily Connect
as qualitative data. Qualitative data were collected from all cohorts of participants through interviews and focus groups. Process
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evaluation data were collected through interviews and memos written by research staff. Data on the costs of implementing Verily
Connect were collected by the research team members and evaluated by a health economist.

Results. Between August 2018 and September 2019, atotal of 113 participants were recruited. There were 37 (32.7%) carers,
39 (34.5%) volunteers, and 37 (32.7%) health service staff. The study was complex because of the involvement of multiple and
varied communities of carers, volunteers, health service staff, and research team members originating from 5 universities.
Web-based technol ogies were used as intervention strategies to support carers and facilitate the process of undertaking the study.

Conclusions:

The Verily Connect trial enabled the testing and further development of a web-based approach to increasing

support for carers of peopleliving with dementiaacrossadiverserural landscapein Australia. This protocol provides an example
of how to conduct a pragmatic evaluation of a complex and co-designed intervention involving multiple stakeholders.

Trial Registration: Australian New Zealand Clinical Trials Registry ACTRN12618001213235; https.//tinyurl.com/4rjvrasf

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(5):€33023) doi:10.2196/33023

RR1-10.2196/33023

KEYWORDS

virtual; dementia; community; rural; carer; caregiver; mobile phone

Introduction

Background

Approximately 50 million people live with dementiaworldwide
[1], including an estimated 470,000 Austraians [2]. Much of
the care given to people living with dementia is provided by
informal carers, including family, friends, and neighbors, who
do so without financial remuneration [3,4]. Although caring is
frequently motivated by love and concern, caring for someone
with dementia can aso be burdensome and is linked with the
added risk of social isolation [5-7] and carer distress[8]. Those
who care for a person living with dementia tend to have less
time for holidays, leisure activities, and family and friends[9].
As a group, carers are more likely to have smaller social
networks than people without caring responsibilities, and social
support can often decrease over time[7,10]. Although informal
carers are at risk of socia isolation, when socia support is
available, social isolation is reduced [7], which points to the
need to find waysto increase formal and informal social support
for carers.

The health of peoplelivingin rura and remote areasof Australia
is noted to be poorer than that of people living in metropolitan
areas, and access to health servicesis also reduced in rural and
remoteareas[11]. Inrural areas, obtaining support for informal
carers of people living with dementia is very challenging as
rural people must often travel long distancesto access specialist
services [12]. In addition, rural dementia service users, carers,
and providers report challenges and vexation when trying to
locate appropriate services within a fragmented health system
[13]. Dementia often attracts social stigma [14] and, in small
rural communities in which residents are familiar with each
other, carers of people living with dementia may avoid seeking
support to maintain their privacy.

Although the pesk organization for providing dementia
information and support in Australia, Dementia Australia,
provides a range of resources for people living with dementia
and carers, there remain challenges for rural Australians in
accessing resourcesrelevant to their local areacontext [15]. For
example, some services (such as carer support groups and
dementia cafés) are not available in most rural communities.

https://www.researchprotocol s.org/2022/5/€33023

The Dementia Friendly Community movement, which aimsto
help members of communities better understand dementia and
be aware of and accept people living with dementia in their
community [16], helps address challenges in supporting rural
carers. However, the support provided is solely for communities
that have invested in becoming adementia-friendly community.
Thus, accessto this support can be patchy. For rural people, the
challenge is not lack of existence of services and support per
se but rather that programs are provided distant from where
rural peoplelive[15].

The Verily Connect study was built on the hypothesis that
information and communication technologies (ICTs) could be
leveraged to provide increased support and services to rural
carers of people living with dementia. (The study is named as
a loose acronym for Virtua Dementia-Friendly Rura
Community.) Using technology, rural carers might be assisted
to identify, contact, and find their way to the services and
support they need using easily accessible and locally relevant
information anytime and on demand provided by the specially
designed Verily Connect app. Along with the app, the use of
videoconferencing to facilitate peer support and information
sharing between carers was an additional feature designed to
help reduce the need to travel to access support.
Videoconferencing support groups for carers of people living
with dementia have been demonstrated to reduce caregiver
distress, depression, and feelings of loneliness[17]. The Verily
Connect project was hypothesized to provide away to build a
web-based dementia-friendly community that would also be
connected to and support on-the-ground dementia-friendly
communities. Provision of support on the web (through
information and web-based peer support) was proposed to
augment the support availabl e to the on-the-ground communities
in an efficient and cost-effective way and thus assist with scaling
up the spread of on-the-ground dementia-friendly rural
communities.

Prior Work

Although there has been significant uptake in work using
web-based technologies to support carers of people living with
dementia within the last 5 years (and especially in response to
COVID-19 pandemic socia distancing restrictions), the idea
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was novel in 2016, when the Verily Connect study was pitched
for funding. A systematic review of studies using web-based
technology to support informal carers of people living with
dementiaidentified only 3 relevant studiesin the period of 1990
to 2012 [18]. In 2013, Godwin et a [18] concluded that,
although feasibility studies had shown promising results for
using web-based technology to reduce the burden experienced
by informal carers, more randomized controlled trials were
needed to evaluate these interventions. Another systematic
review of internet-based supportive interventions for carers of
people living with dementia conducted in 2014 concluded that,
although interventions that combined information and
opportunities for peer interaction showed the most potential,
more research on these types of interventions was needed [19].
Several studies evaluating the use of web-based technology to
support carers of peopleliving with dementiawere commenced
in 2016 to 2017 [20-22].

The Verily Connect project was designed to build on and extend
the previouswork of project investigators and other researchers.
In 2016, a study was completed in rural communities in
Australiato identify gaps in service provision and support for
peopleliving with dementiaand their carers[23]. Thisresearch
found that carers of people living with dementia in the
community would benefit from learning about services that
were available in their local geographical area and how they
could access these services; having someone to talk with and
the opportunity to receive respite were also reported as service
gaps[23]. A finding of the study wasthat local service delivery
might be improved by training volunteers to work in an
integrated way with health care providers to assist and support
carers[23].

On the basis of the project findings, a prototype smartphone
app for helping carers of people living with dementia navigate
health and aged care services and increasing support and
connection between carers and service providerswas piloted in
2016 with 2 rural communities. The Service Navigation and
Networking for Dementia in Rural Communities app was
co-designed and coproduced with rural carers, service providers,
and other stakeholder representatives (including Alzheimer’'s
Austraia Victoria) [24]. Feedback from the pilot indicated that
more flexible support from services was needed and that carers
(most of whom were older people) needed assistance in
developing confidence in using web-based technologies.

The videoconferencing aspect of this study was based on the
work of O'Connell et a [25] in rural Canada. That study
demonstrated that support groups conducted by videoconference
were able to increase support for people living with dementia
and their carers. This type of technology-enabled service was
advantageous for the rural participants as it reduced the need
to travel long distances in sometimes treacherous weather and
road conditions to access the needed support.

Goal of the Study

The Virtual Dementia-Friendly Rural Communities (Verily
Connect) project aimed to develop, tria, and evaluate a
web-based intervention for increasing support for informal
carers of peopleliving with dementiain rural communities. The
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main objective was to determine whether support perceived by
carers, as measured by the Medical Outcomes Study-Social
Support Survey (MOS-SSS), increased after theimplementation
of the Verily Connect intervention.

A secondary objective was gaining feedback about the usability
and usefulness of Verily Connect. Another secondary objective
was to evaluate the process of implementing Verily Connect to
better understand the barriers to and enablers of its
implementation and to complete acost analysis of implementing
Verily Connect.

Methods

Study Design

A stepped-wedge, open-cohort cluster randomized controlled
trial design [26,27] was used to trial the implementation of
Verily Connect across 12 rural Australian communities. The
trial was registered with the Australian New Zealand Clinical
Trials Registry (ACTRN12618001213235). Each cluster
comprised 1 geographically defined rural community. During
the control period, the participants had access to their usual
care. During the implementation period (32 weeks in total),
Verily Connect was progressively implemented in each of the
12 participating rural communities across 4 periods of 8 weeks
each. (Each 8-week period was considered a wave.) In each
wave, 3 clusters moved from the control phase to the
implementation phase. Thus, at 8-weekly intervals, 3 additional
clusters (ie, 3 rural communities) received the Verily Connect
implementation. Multimedia Appendix 1 provides a diagram
of the stepped-wedge control and implementation periods.

Each cluster experienced a control phase and an intervention
phase. However, the length of the control and intervention
phases differed for each cluster. Some clusters commenced the
intervention earlier and had alonger exposure than clustersthat
commenced later. A staggered start date for different clusters
was pragmatic; start-up activities such as volunteer training and
onboarding of participantsto use the technology were significant
and, therefore, each wave needed an 8-week implementation
cycle. However, owing to funding requirements, the entire
project (from ethics application to final reporting) needed to be
fully executed within 3 years. The implementation phase
commenced in August 2018 and concluded in March 2019.

Ethics Approval

The study received approval from the Melbourne Health Human
Research Ethics Committee (application HREC/17/MH/404,
reference 2017.376) after being assessed as meeting the
requirements of the Australian National Statement on Ethical
Conduct in Human Research (2007) and of the Helsinki
Declaration of 1975, as revised in 2000.

Intervention

There were 3 main components of the Verily Connect
intervention. Two of these components were web-based, and
the third was designed to provide carer participants with
additional support in using the web-based components. The 3
components are outlined in Textbox 1.
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Textbox 1. The 3 main components of the Verily Connect intervention.

I ntervention components

1

Anintegrated website and mobile app (Verily Connect app). The Verily Connect app had 2 main functions: information provision and facilitation
of social communication between users. General information relevant to a carer of a person living with dementia was provided by 12 guides.
The guides were developed by the research team; they were deliberately brief and curated from freely accessible but reputable internet sources.
Links to information sources were accessible on the app and could be clicked to open the linked source in aweb browser. For each participating
community, there was adirectory of locally available dementia-rel evant services that were geographically displayed using Google Maps. Service
information included links within the app that directly connected app users to the telephone, email, Facebook, and website of the listed service
(where available). In addition, the Verily Connect app provided opportunities for app users to connect with each other using a text-based chat
function presented as forums. During the trial, to control when communities had access to the Verily Connect intervention, access to the Verily
Connect app was password-protected; the research team gave participants access to a password and the app when their community entered the
intervention phase.

Carer peer support groups that met viaZoom (Zoom Video Communications) videoconference. The project manager facilitated theimplementation
of the support groups by providing technical assistance and information about the group and videoconference etiquette (including precautions
about privacy, confidentiality, and being secure when using the internet), making introductions, and ensuring that all members were given the
opportunity to contribute to discussions. Most groups did not have a specific agenda; rather, the participants could speak about whatever they
wanted. The project manager used minimal questioning and prompting to encourage conversation and ensure that every participant had aturn to
speak. A challenge sometimes arose if a participant had poor internet connectivity and, therefore, had trouble keeping up with the group
conversation. Another challenge arose when only one of the group members joined by telephone while the others were on videoconference; the
person on the telephone missed nonverba cues provided by those on videoconference and, consequently, there were some miscommunications
and frustration with mistiming of discussions. The first carer peer support group was held at the end of wave 2 as this length of time was needed
for sufficient carersto be recruited and their communities to enter the intervention phase. Thereafter, the carer peer support groups met monthly.
Attendance at carer peer support groups was managed by direct invitation to participants whose communities had entered the intervention phase.

Volunteer support and a Technology Learning Centre (also known as a Verily Connect Hub) that was physically located in each community.
Therole of the volunteers was to assist carers and other interested community members in learning how to use the Verily Connect app and other
relevant web-based technologies (such as Zoom videoconferencing). Volunteers were governed by a health service or volunteer organization in
their local community, and they received a day’s training from Verily Connect project staff. The Verily Connect project also facilitated support
for volunteers via group videoconference meetings. Verily Connect Hubs were slightly different in each community; however, each community
was given an iPad (Apple Inc) and Samsung $4 phone and an Aus $2000 (US $1419.60) budget to purchase resources for the Hub, such as books
about dementia, web cameras, headsets, tablets, and itemsto assist people living with dementia (eg, simplified clocks, therapy dolls, and activities
for people living with dementia). The Hubs were established, and volunteers received their training only when the community entered the
intervention phase.

The Verily Connect app was developed and published on the
web before the first intervention period wave. Selected
screenshots of the Verily Connect app are provided in
Multimedia Appendix 2. There were no substantial revisions
or updates to the Verily Connect intervention during the trial.
Carer participantswere reguested to use the Verily Connect app
at least 4 times; however, they could decide how much or how
little time they spent on each opening of the app. Carer
participants were also asked to take part in at least one
videoconferenced peer support group.

Comparators

During the control phase, informal carersand peopleliving with
dementia received their usual care and support, which differed
in each community. Most communities did not offer specialist
dementia support; they offered only general health care.
However, two of the communities provided aspecialist dementia
support nurse on a part-time basis. In six of the communities,
no carer support groups were operating. In 4 communities,
genera carer groups were available and, in 2 communities,
dementia-specific carer support groups were offered. A usual
practice comparator is considered the most appropriate approach
for complex, nonpharmacologic interventions such as Verily
Connect because other types of comparators are unfeasible[28].
When acommunity entered theintervention phase, they received
usua care and support with the addition of the Verily Connect
intervention strategies. For each of the 12 communities, the
control phase was an 8-week preintervention wait period
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followed by the sequential stepped crossover to commence the
Verily Connect intervention phase. All participating
communities eventually received the Verily Connect
intervention.

Study Setting and Participants

The study population comprised peoplein 12 rural communities
in 3 Australian states (8/12, 67% in Victoriaand 2/12, 17%in
both New South Wales and South Australia). In each rura
community, there were representatives from 3 subpopul ations:
service providers (staff), volunteers (volunteers), and informal
carers of people living with dementia (carers). Having
participants from 3 different stakeholder groups ensured that
data on the effects of Verily Connect could be collected from
each group’s perspective.

Project Team

The project team included research officers, aproject manager,
a steering committee, and an advisory committee. A research
officer was assigned to 2 or 3 clusters to coordinate project
activities, promation, participant recruitment, data collection,
and regular engagement and contact with participants, including
traveling to the communities as needed. A research project
manager oversaw the operations of the research officers,
presented at community meetings, facilitated videoconference
meetings with groups of participants, and liaised with other
stakeholders. A research steering committee met monthly to
monitor the overall design and progress of the study. An
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advisory committee met quarterly to provide input about the
project from the perspective of app end users and participants,
it comprised carers of people living with dementia and
representatives from service organi zations that supported people
living with dementia and carers.

Randomization

The different participant groups had different roles during the
Verily Connect intervention, which precluded randomization
of individuals; however, it was possible to randomize the order
in which the participating communities joined the intervention
phase of the study. An independent consultant used stratified
randomi zation to produce the schedule. Stratifi cation was needed
to ensure that only 1 community from the states of South
Australia and New South Wales began in a wave as there was
only 1 part-time research officer allocated for each of these
states. It would have been impractical for 2 communities
managed by the same research officer to commence the
intervention within the same wave. The sequence in which
communitieswould join the intervention phase was revea ed to
the project manager beforethe start of thetrial so that the project
manager could organize the logistics of implementing the
intervention in the communities. The communities (including
the participants) progressively learned the order of
implementation immediately before the beginning of the next
wave of intervention implementation. For example, at the
beginning of wave 1, only the 3 communities that would

Textbox 2. Inclusion criteriafor carers, volunteers, and staff.
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commence the intervention in wave 1 were known. At the
beginning of wave 2, the identities of the next 3 communities
joining the intervention phase were revealed.

Inclusion Criteria

The Verily Connect intervention was designed to take action at
the community level and, therefore, the parametersfor inclusion
were broad. Although it was anticipated that many carerswould
be aged >75 years as dementia disproportionately affects older
peopleand it was anticipated that many carerswould be spouses
of peopleliving with dementia, there were no specific agerange
requirements for carers other than being an adult (aged =18
years). In addition, the stage of dementia of the person living
with dementiawas not specified; al carers of peopleliving with
dementiawere wel cometo participate, including carersof people
who were living with mild cognitive impairment. Although it
is acknowledged that the needs of carers of people living with
mild cognitive impairment and those living with dementia are
different, both groups of people could elect to participateif they
choseto asthe study was apractical trial designed to intervene
at the community level rather than solely targeting individuals.
Allowing carers of peopleliving with mild cognitiveimpairment
wasin keeping with the broad and inclusiveintent of the project.
The aim wasto increase social support for carers no matter the
stage of dementia of the person for whom they were providing
care. Theinclusion criteriafor carers, volunteers, and staff are
outlined in Textbox 2.

Inclusion criteriafor carers

o Living in the community catchment area

functionality

Inclusion criteria for volunteers

«  Living in the community catchment area

«  Willing to assist people to learn to use web-based technologies

Inclusion criteria for staff

o Accessto asmartphone, tablet, or computer with internet access

.  Sef-identified carer for a person living with dementia or cognitive impairment

«  Willing to try the Verily Connect app on a smartphone or tablet with internet access or to use the website on a computer with internet access and
willing to participatein peer support groups viavideoconference on an el ectronic communication device with internet access and videoconferencing

«  Willing to undertake training provided through the Verily Connect project

.  Employed by aprovider of adementia service or service for older adults in the catchment area

Recruitment

Recruitment began 8 weeks before the start date for wave 1 of
the implementation phase and continued until the end of wave
4. Recruitment was undertaken by conducting open community
forumsin each of the 12 participating communities. Additional
recruitment strategiesincluded meetingswith community groups
(eg, Lions Club, Probus, carers’ support groups, and Country
Women’s Association), promotion via social media (Twitter
and Facebook) and websites of partner health services, and press
releases and advertising using news media (radio and print).

https://www.researchprotocol s.org/2022/5/€33023

Participant information and consent forms (Multimedia
Appendix 3) were available at the recruitment meetings and
provided to all potential participants. Potential participantswere
given the opportunity to discusstheir participation with and ask
guestions to a research officer or the project manager;
discussions were available face to face and by telephone. After
the participants provided their written consent, the research
officer assigned to the participant’s community enrolled the
participant.
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Sample Size and Power

The sample size was based on an estimation of how many carers
of people with dementia might be available to participate from
asmall rural community, the number of volunteers required to
support the carers, and the number of health service staff who
might have expertise in supporting people with dementiain a
small rural community. At thetime of the protocol development,
there were no suitable studies to inform our sample size
calculation. Therefore, alinear mixed effects model simulation
(2000 replications), where the intervention and period effects
were assumed to be fixed and the carer and community effects
were assumed to be arandom simulation, wasused instead. The
simulations were run in R (version 3.51; R Foundation for
Statistical  Computing). The assumptions were 12 rural
communities with 12 carers from each community that

Wilding et al

contribute data at each of the 5 data collection periods, a
difference in the mean MOS-SSS score of 9 [29] between the
intervention and control phases, an SD of 24.2, an a of .05 for
a2-sided test, an intracommunity correlation coefficient of 0.01
and 0.05, and within-carer correlation (0.3, 0.5, and 0.7) for
repeat outcome measures on carers (Table 1).

The study power was calculated as the proportion among all
2000 simulation runs of 2-sided P values for the estimated
intervention effect that reached anominal value of <.05. A total
of 2000 replications were sufficient to estimate the power with
amargin of error of 1.75% assuming the true power was 80%
[30]. To alow for a dropout rate of 20%, recruitment targets
were set per community at 15 carers, 3 health service staff, and
5 volunteers.

Table 1. Power calculations to detect an effect size of 9 (SD 24.2) between the intervention and control phases assuming an alpha of 5% for a 2-sided
test for a stepped-wedge cluster randomized controlled trial with 12 clusters and 5 steps (including baseline).

Within-carer correlation Within-community correlation Sample cluster size?® Power®
0.3 0.01 12 0.80
0.5 0.01 12 0.89
0.7 0.01 12 0.98
0.3 0.05 12 0.78
0.5 0.05 12 0.88
0.7 0.05 12 0.97

@A total of 15 carersto be recruited at baseline to allow for 20% attrition over the study period.

bPower calculations based on 2000 simulations.

Outcome M easures

Primary Outcome

The primary outcome was the change in perceived carer social
support as measured by the MOS-SSS [31]. The Zarit Burden
Interview (ZBI) [32] was initially selected as the primary
outcome, and the MOS-SSS was selected as a secondary
outcome. However, 1 month into the trial, the MOS-SSS was

Textbox 3. Secondary outcomes of the study.

elevated to the primary outcome and the ZBl became a
secondary outcome as it had become clearer after further
consultation with abiostatistician that carer support would likely
be more amenable and responsive to the Verily Connect type
of intervention than carer burden would.

Secondary Outcomes
The secondary outcomes are outlined in Textbox 3.

Secondary outcomes

« Additional quantitative measures collected by web-based survey:

measured using a purpose-designed questionnaire

use [33]

«  Perception of carer burden, measured using the Zarit Burden Interview [32]

«  Sdf-reported use of services available in the community to support people living with dementia or cognitive impairment and their carers,

« Carers use of information and communication technology, measured using a survey adapted from Predictors of older adults’ technology

«  Feedback about the experience of participating in Verily Connect activities from the perspective of carers and volunteers
«  Process evaluation using the Consolidated Framework of Implementation Research [34]

« A cost analysis of the implementation of Verily Connect undertaken by a consultant health economist
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Data Collection

Survey Data

Self-reported use of servicesin the community was devel oped
asapurpose-designed survey as no other existing measure could
be found that collected the specific datathat were required. See
Multimedia Appendix 4 and 5 for acopy of the survey questions.

A survey designed for older adults was used as the basis for
guestions about carers’ use of ICT even though carers could be
adults of any age. In the planning stages of the study, it was
hypothesized that most of the carers who were likely to be
involved in the study would be older people who were spouses
of peopleliving with dementia. The survey asks basic questions
about ICT such as whether the carer has access to
internet-enabled devices and what sort of device and whether
the person had recently accessed the internet and, if so, what
was the purpose of using the internet (see Multimedia
Appendices 4 and 5 for a copy of the survey questions). This
survey was written with older people in mind; however, it does
not preclude younger people, and the survey assessed accessto
and use of ICT inaway that did not require technical knowledge
or previous experience with using ICT.

Datawere collected from carer participants through web-based
surveys completed at 6 times. The first 5 were within the trial
period, and thefinal timewas 6 months after the end of thetrial.

Table 2. Web-based carer survey collection periods and content.

Wilding et al

The researchers emailed the participants the link to complete
the appropriate survey on the web, as shown in Table 2.

Survey 1 can be found in Multimedia Appendix 4. Surveys 3,
5, and 6 were the same and can be found in Multimedia
Appendix 5. Surveys 2 and 3 consisted only of the MOS-SSS.
The demographic information that was collected only during
survey 1 was age, gender, identification as Aboriginal or Torres
Strait Islander, languages other than English spoken at home,
postcode, highest level of educational attainment, relationship
of the carer to the person living with dementia, length of time
in the caring role, and an open-ended question about what the
participant considered a dementia-friendly community to be.
Background information that was collected during survey 1 and
surveys 3, 5, and 6 was information about whether the carer or
person living with dementia had a Health Care Card, Private
Health Insurance, or aHome Care Package; whether the person
living with dementia had received a diagnosis of dementia;
where the person living with dementiaresided in relation to the
carer; whether emergency care had been used in the previous 2
months; what health and community services had been used in
the previous 2 months and who had organized access to these
services, whether other services were needed or received,
whether access to services was easy or difficult; and the rating
of the dementiafriendliness of the participant’s local
community.

Collection period

Survey content

Survey 1

Survey 2 October 15 to October 26, 2018

Survey 3 December 10 to December 21, 2018

Survey 4 February 4 to February 15, 2019

Survey 5 April 1to April 12, 2019

Survey 6 October 7 to October 18, 2019

August 20 to August 31, 2018, or when the participant first joined .

MOS-Sss?

« zB®

« Initial demographic and background information
«  Perception of social connection

« MOSSSS

MOS-SSS

ZBI

Ongoing background information
Perception of socia connection

« MOSSSS

MOS-SSS

ZBlI

Ongoing background information
Perception of social connection

MOS-SSS

ZBI

Ongoing background information
Perception of social connection

&\ 0S-SSS: Medical Outcomes Study-Social Support Survey.
bZBI: Zarit Burden Interview.

Feedback Data

Informal feedback from all types of participants was collected
and recorded as memos by the research team throughout the
study period. Memos were written about ad hoc feedback on
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the Verily Connect app (eg, if a service was missing or a link
did not work). Memos were al so written after routine follow-up
by the research team (eg, feedback about whether a participant
had been using the Verily Connect app, if they had experienced
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any problems using the app or connecting to videoconference
meetings, or if they had had a good experience using the app).

Formal feedback was collected viafocus groupswith volunteers
at the end of theimplementation period (April 1-12, 2019). The
focus groups were conducted by videoconference. Volunteers
were asked about their experience of volunteering for Verily
Connect (see Multimedia Appendix 6 for the focus group
questions). During the follow-up period (September
2019-October 2019), formal feedback was collected by
individually interviewing all participants (see Multimedia
Appendix 7 for the interview guide). The carer, volunteer, and
staff participants were asked about their use of the Verily
Connect app after the end of the implementation period and
whether they had any additional feedback on or suggestions to
improve Verily Connect.

Feedback was included as a secondary outcome measure as it
provides a description of the participants perceptions and
perspective of the Verily Connect intervention. As the Verily
Connect intervention was an innovation in carer support, the
collection of detailed feedback enabled a more comprehensive
and nuanced understanding of the effects of the intervention to
be gathered.

Process Data

The Consolidated Framework of Implementation Research
(CFIR) isaframework of ideasfor preparing for and evaluating
the implementation of innovations [35]. The CFIR Interview
Guide Tool [36] was used to create an interview guide
(Multimedia Appendix 8) to examine the implementation of
Verily Connect. Interviews with staff were completed at the
end of the implementation period (April 1-12, 2019). The
interviews were conducted via videoconference or telephone.

Economic Data

Data for the cost analysis were collected by Verily Connect
project staff about the time they spent completing Verily
Connect implementation activities and the resources needed to
support thiswork (eg, office space, travel costs, and room hire).

Data Analyses

Analysis of Survey Data

The demographic data, participant reports of using technology,
and perceptions of social connection were descriptively
analyzed. A method suggested by Hussey and Hughes [37]
using a basic model-based approach for analyzing data from a
cross-sectional stepped-wedge cluster randomized controlled
trial wasinitialy planned. However, owing to difficulties with
recruitment, there were insufficient samples for this method to
be viable; only those parti cipants who compl eted the MOS-SSS
and ZBI on occasions before and after receiving the Verily
Connect intervention wereincluded. Missing datawere managed
by first using the guidelines for handling item- and
construct-level missing data as described in the manuals for
scoring the assessment instruments. Next, where participants
completely failed to provide data (person-level missing data),
a pairwise deletion approach was adopted. The difference
between pre- and postintervention resultsfor the MOS-SSS and
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ZBl wastested for statistical significance using a2-tailed paired
t test.

Analysis of Qualitative Feedback

All qualitative datawere collected astext (memos were already
in written form, and interviews and focus groups were
transcribed verbatim). The texts were imported into NVivo
(QSR International); a separate NVivo project was created for
each category of participant: onefor carers, onefor volunteers,
and one for staff. Data were initially sorted into codes as
described by Miles and Huberman [38] and Stanley [39]. The
coding framework was derived based on questions asked of
participants, such as what type of device the participants used,
how often they used the Verily Connect app and for what
purposes, what they thought worked well about the Verily
Connect model and what did not work well, and whether they
had any suggestions for improving the Verily Connect app or
model. Inductive analysis and coding were also completed.
Codeswereinductively devel oped from issuesthat were raised
by participants; for example, the participants’ experiences of
caring, their preferences for receiving support, and their
experiences and perceptions of using technology to receive
support.

The qualitative analysis was led by an experienced qualitative
researcher (CW), who established the coding framework.
Research officers assisted with reviewing the data and coding.
CW completed further iterative data reduction, categorization,
and theming using qualitative analysis techniques described by
Streubert and Carpenter [40], Silverman [41], and Braun and
Clarke[42,43]. Data saturation was not used as a stopping point
for dataanalysis; all available datawere analyzed. Thefindings
were discussed by the research team, and all team members
were involved in the final reporting.

Analysis of Process Data

The verbatim transcripts of staff interviews were qualitatively
analyzed using the CFIR framework [44]. A CFIR codebook,
descriptions, and NVivo template were downloaded from the
CFIR website [44]. CW led the analysis process. Research
officers assisted with the coding process using the CFIR
codebook, descriptions, and template. Further iterative analysis,
categorization, theming, data reduction, and selection of data
for reporting were completed by a small team of researchers
(CW, DM, and IB). All available datawere analyzed. The final
findings were discussed by the research team, and all team
members were involved in the final reporting.

Analysis of Economic Data

A health economist created adata collection template to collect
and collate resource use information according to input cost
classifications. The development of the template drew heavily
on the cost classification scheme outlined by the World Health
Organization [45]. Research officers populated a template for
each of the 12 communities. Overhead cost data that were
relevant to the entire study and all 12 communities were also
collected: (1) website and mobile app development, (2)
advertising and promotion, (3) training development, and (4)
communications. The health economist used these data to
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estimate the resources that would be required to implement
Verily Connect in a nonresearch environment.

Results

Data collection commenced in August 2018 and concluded in
September 2019. The total number of participants was 113,
comprising 37 (32.7%) carers, 39 (34.5%) volunteers, and 37
(32.7%) staff members. Target numbers for volunteer and staff
participants were achieved; however, the number of carer
participants was lower than was hoped for. The study was
complicated to implement because of the lengthy time frame,
the variety of participants (carers, volunteers, and staff) who
had different roles to play, the heterogeneous nature of the
participating rural communities, and the fact that the research
team was geographically dispersed. Differencesin government,
health, and community organizations and modes of operating
across the 3 states of Australia added to the complexity of
implementing the study. Even within states, each of the 12
communitieswas distinct and differed from other communities
according to geography, population size and profile, and health
and community support available. The research team comprised
researchersfrom 5 universities across 3 time zones and separated
by hundreds of kilometers.

Variability across the communities was managed by allowing
each community some flexibility regarding theimplementation
of the Verily model in the local community. For example, in
Victor Harbor, two of the volunteers were a couple and worked
together to assist people in their community to use Verily
Connect. In addition, Victor Harbor was well-supported by
active face-to-face carer support groups, so some of the carers
inthat community elected to continue attending their local carer
support groups rather than the web-based support provided by
Verily Connect. In Kooweerup, the health service leveraged
interest in the Verily Connect project to springboard the
development of a local dementia-friendly café that offered
face-to-face social support for people living with dementiaand
carers.

Web-based technology in the form of the Verily Connect app
was used as the main method of adding to the support received
by the carer participants. Other web-based ICT was used to
facilitate communication between the participants and the
research team and between research team members.

A study report provided to the funding body is available on the
web [46]. More detailed publication of the resultsis anticipated
to be completed by June 2022.

Discussion

Principal Findings

This study aimed to develop and implement the use of
web-based interventions to add to the support provided to
informal carers of people living with dementia in rura
communities and evaluate the developed Verily Connect
program by measuring changes to carers' perceived support as
measured by the MOS-SSS. The purpose of this manuscript
wasto detail the methodsthat were used to undertake this study
and, therefore, the results of the evaluation of the Verily Connect
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program have not been presented here but are anticipated to be
discussed in future publications. Asillustrated in the presentation
of the study methods, the study design was quite
complicated—there were 3 types of participants, and each
participant group had a different role to play in the study; 12
rural communities participated in the study and were
geographically dispersed across 3 states of Australia; the study
took place in acommunity setting rather than in alaboratory or
health care service; and effort was made to include carers of
peopleliving with dementiain the design of the Verily Connect
app, itsimplementation, and the research process.

The study was complex and, therefore, challenging to
implement. Although a less complex study would have been
easier to complete, the complexity of the study was
representative of the complexity of the phenomenon being
studied. Support for informa carers of people living with
dementiain rural areasof Australiais heterogeneous and messy
and involves multiple stakeholders. Just as the phenomenon is
complex, solutions for increasing support for informal carers
are also complex and, therefore, using asimpler type of research
design would have run the risk of oversmplifying the
phenomenon and may have resulted in poorer-quality data.

The Verily Connect model leveraged web-based ICTs to
overcome challenges to service delivery in smal rural
communities, especialy reducing the need to travel to access
dementia-specific services and gathering information about
local and national servicesin one place. Web-based technol ogies
were aso used to facilitate research teams across multiple
universities and separated by geography to collaborate and work
effectively together. Further web-based technol ogies were used
to facilitate the support of and efficient sharing of information
between volunteers and health services across 3 states of
Australia. The use of these technol ogies provided asolution for
assisting geographically dispersed groups of people to
collaborate, share ideas, and support each other and, thus, they
are equally important in the time of physical separation created
by the need to reduce social contact to avoid spreading asocially
transmitted virus such as COVID-19.

The use of a stepped-wedge cluster design enabled the
evaluation of the Verily Connect app in a real-world setting.
The rural communities that participated as clustersin the tria
were diverse in terms of geographical and population profile,
access to services, funding, and infrastructure. Thus, when
developing and trialing the Verily Connect implementation,
therewas aneed for the model and the evaluation to be flexible
and dynamic to meet the needs of the different local populations.
Thus, flexibility was built into the Verily Connect
implementation model so that each community had alicenseto
tailor the implementation to their community.

The research was undertaken using aco-design and coproduction
philosophy [47,48]. Open public forums were held at the
beginning of the project to gather perspectives, needs, and ideas
from carers, service providers, and community members.
Throughout the project, coproduction approaches were used,
such as the ongoing adaptation of the Verily Connect model
based on feedback collected and challenges encountered. There
was engagement with key stakeholders, including rura

JMIR Res Protoc 2022 | vol. 11 | iss. 5 |e33023 | p.28
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

community members and local organizations, Dementia
Australia, Carers Australia, the Commonweslth, state and local
governments, and rural service providers. At the conclusion of
the project, preliminary findings were shared with each
community.

The aim of testing the Verily Connect model in a variety of
rural communitieswasto learn how the model could be adapted
to awiderange of rural communities, anticipating that the model
might be scaled up to national implementation. To this end, a
toolkit was developed to enable communities to join the
web-based dementia-friendly Verily Connect community and
establish a local geographical dementia-friendly community
[49].

Limitations and Strengths

A limitation of the project was the small number of carer
participants in each cluster. Recruitment of carer participants
was very challenging. Potential participants were dissuaded
from taking part because of fegling overwhelmed with caring
responsibilities and lack of interest or confidence in using
web-based technology. The time and effort needed for
recruitment and onboarding of participants wasinitially costly
as the research team needed to travel long distances to meet
face to face with the communities. Costs could be reduced in
future iterations of the project if recruitment and onboarding
activities are moved to the web-based environment.

Astheintervention extended over along period (32 weeks), not
all participants were able to commit to taking part for the full
length of time. Life events such asillness and changed personal,
work, and socia circumstances sometimes meant that
participants needed to exit the study earlier than anticipated,

Wilding et al

resulting in less comprehensive data collection than was desired
and planned for.

A strength and limitation of this project was the engagement of
the whole of rural community; that is, multiple community
stakeholders and community groups were involved. This was
a dstrength as it meant that a variety of different users
perspectives was eval uated and, practically, theimplementation
of the intervention did not have to be too tightly controlled. In
asmall rural community where the number of carers of people
living with dementia is low, having an inclusive approach to
recruitment increased the likelihood of recruiting alarger sample
size. However, this approach was also limiting as it meant that
information about caring and care support was broad. Thus, the
care needs of individual carers may not have been met.

A limitation of the study wasthat randomization of communities
was limited by the practical challenges of implementing the
study. Owing to the nature of the intervention, the participants
were not blinded to whether their community wasin the control
or intervention phase.

Conclusions

This protocol provides an example of a study designed for
real-world testing and the development of novel strategies
intended to increase the support and information provided to
informal carers of people living with dementia in small rural
communitiesin Australia. Thiswas alarge and complex study
addressing a health and care issue that will be of increasing
significanceto ageing societies such as Australia. This protocol
illustrates some of the challenges and some examples of
potential solutions for researchers who are engaging in
complicated studies of intricate real-world situations.
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Abstract

Background: Long COVID is a collection of symptoms that develop during or following a confirmed or suspected case of
COVID-19, which continue for morethan 12 weeks. Despite the negative impact of long COVID on peopl€'slives and functioning,
there is no validated treatment or even rehabilitation guidance. What has been recommended thus far is the adoption of holistic
management approaches. The Optimal Health Program (OHP) is a brief 5-session, plus booster, psychosocial program designed
to support mental and physical well-being that has been used effectively for arange of chronic conditions.

Objective: This study examines the feasibility and acceptability of employing an especially customized version of OHP (long
COVID OHP [LC-OHPY) to improve psychological and physical health of people with long COVID.

Methods: Thisisafeasibility randomized controlled trial that will be running from November 2021 to February 2023. Eligible
participants aged 18 years or older who are experiencing symptoms of long COVID will be identified through their secondary
practitioners with recruitment to be undertaken by the research team. A total of 60 participants will be randomized into a control
(usual care) or an intervention (LC-OHP) group. Outcomes will be feasibility and acceptability of the program (primary); and
efficacy of the LC-OHPinimproving anxiety, depression, fatigue, self-efficacy, and quality of life (secondary). Up to 20 participants
will be interviewed at the end of the trial to explore their experience with the program. Quantitative data will be analyzed using
SPSS, and differences between groups will be compared using inferential tests where appropriate. Qualitative data will be
transcribed and thematically analyzed to identify common emerging themes.

Results: Thisisan ongoing study, which began in November 2021.

Conclusions: Long COVID has a significant impact on an individual’s mental and physical functioning. The LC-OHP has a
potential to provide people living with long COVID with additional support and to improve self-efficacy. The findings of this
study would identify the feasibility of delivering this program to this population and will provide an indication for the program’s
effectiveness.

Trial Registration: ISRCTN Registry ISRCTN38746119; https://www.isrctn.com/I| SRCTN38746119
International Registered Report Identifier (IRRID): DERR1-10.2196/36673

(JMIR Res Protoc 2022;11(5):€36673) doi:10.2196/36673
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Introduction

Background

COVID-19, as named by the World Health Organization, is a
novel virus that emerged in Wuhan, Chinain December 2019
and spread rapidly across the whole world resulting in aglobal
pandemic [1-3]. From the start of the pandemic to date, there
aremorethan 246 million confirmed cases of COVID-19 across
the world, of which there is around a 90% recovery rate,
although more than 4 million people have died [4,5]. Several
measures have been implemented to limit its spread, including
avoidance of public contact, maintaining social distance, case
detection, contact tracing, the use of persona protective
equipment such as face masks, and encouraging hand hygiene
practices[6,7].

COVID-19 infection is generally believed to be a short-term
illness, from which peoplerecover in about 2 weeks|[8]. Figures
indicate that around 80% of affected people develop a mild to
moderate disease, and 5% of those with severe disease develop
acritical illness[9]. Recovery usually takes 7-10 daysfollowing
the onset of the mild infection and 3-6 weeks in the severe or
critical illness [10]. In some people, certain symptoms persist
in the postacute phase [11,12]. This condition has been given
several labels, including long COVID, post-COVID syndrome,
long haulers, postacute COVID-19, and persistent COVID-19
symptoms [11,13,14]. Whatever the term, each describes an
illnessin which symptoms persist longer than expected, or where
there are lasting effects of the infection [2]. In the absence of
an alternative explanation, long COVID encompasses ongoing
symptoms of COVID-19 lasting 12 weeksor more[2,12,15-18].

COVID-19 is a new virus; as such, there are many unknown
aspects surrounding its trajectory, including who is susceptible
tolong COVID and why recovery isprolonged for some people.
While it is not yet possible to identify who may develop long
COVID, there appearsto be several risk factorsincluding female
seX, increased age [15], presence of more than 5 symptomsin
the acute phase [19], associated comorbidities, and extended
duration of acuteillness[14,19-23].

A recent systematic review, which included 25 studies with
5440 participants, reported the frequency of long COVID to be
up to 80% of the included population [17]. Another study
showed that some symptoms persisted 3 months post hospital
discharge [24]. Moreover, it seems that anyone can develop
long COVID, including young people with no preexisting health
conditions [18,25]. In the United Kingdom, the Office of the
National Statistics and the UK COVID-19 symptom study app
show that 1 in 5 people have COVID-19 symptoms that persist
after 5 weeks, and 1 in 10 have symptoms that persist longer
than 12 weeks [8,26]. To date, more than 8 million cases of
COVID-19 have been confirmed in the United Kingdom [5],
with more than 2 million people reporting they may have had
long COVID [27], but the number is expected to increase asthe
virusis still active in the community.

https://www.researchprotocol s.org/2022/5/e€36673

Symptoms of long COVID vary between individuals. It seems
to affect multiple organ systems in the body, and patients can
present with single, multiple, constant, transient, or fluctuating
symptoms[12,28], in acontinuous or arelapsing and remitting
course. According to a recent meta-analysis, the five most
commonly reported symptoms are fatigue (58%), headache
(44%), attention disorder (27%), hair loss (25%), and dyspnea
(24%) [13]. Fatigue wasfound to beindependent of the severity
of the initia viral infection and to develop irrespective of a
preceding hospitalization [29]. Long COVID represents a
challenge for both the patient and the health care provider asit
can be difficult to diagnose with certainty and may influence
the doctor-patient relationship and trust [30]. Other reported
manifestations of long COV D include cough, joint pain, chest
pain, and low-grade fever [8,31,32].

Encountered neuropsychiatric symptomsinclude anosmia, brain
fog, and neuropathy [33,34]. COVID-19 doubles the risk of
developing a psychiatric disorder [35]. Anxiety, depression, or
posttraumatic stress was manifest in 56% of patients with long
COVID [36]. Social isolation, decreased physical activity,
changed habits, as well as social and economic insecurity that
are associated with the pandemic may contribute to developing
the physical and psychologica symptoms of long COVID
[17,37].

The lack of sufficient information on this condition, along with
variability in presenting symptoms and disease course between
individuals, adds further challenges to identifying the best
practice for its management and control. To date, no clear
treatment regime is available to mitigate long COVID, and
treatments given are dependent on presenting complaints. Minor
complaints such as fever or cough can be treated
symptomatically with paracetamol, cough suppressants, or
antibiotics if a secondary bacterial infection is suspected [14].
Patients are advised to follow the “three P's principle,” which
is as follows: “Pace” to conserve energy when doing daily
activities;, “Plan” activities across the week; and “Prioritize”
necessary tasks to get a mixture of activities that will boost
mental health every day [38].

The complexity and diversity of symptoms of long COVID
demand the use of individualized care plans [39]. The focus
should not be on providing symptom by symptom management,
but rather on delivering holistic, integrated care, bringing
together patients and health care practitioners from across all
specidties to achieve a common goa and meet the long-term
needs of this population [11,40,41]. In the United Kingdom, a
5-point plan was recently set by the National Health Service
(NHS) in response to the challenge of long COVID [18]. This
included the launch of several clinics to tackle the persistent
symptoms of COVID-19[18,31], the creation of “ Your COVID
Recovery” website that provides reliable and up-to-date
information and support [42], and the investment of millions
of pounds in research to gain better understanding of this
condition. Additionally, guidance was published to support
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clinicians in providing care to patients with long COVID
[12,43].

Attention to mental health is also important as restrictions
associated with the pandemic limited the provision of mental
health services [44-46]. Although at the beginning, accessing
mental health services decreased [47], numbers slowly started
to increase and are now at a record high [47-49]. In 2020, the
Office of the National Statistics reported that well-being levels
were at their lowest since data collection started in 2011 [50],
and that this has been greatly influenced by the pandemic. There
has been a significantly increased demand on local beds [51],
and the need for new or additional mental health support is
expected to increase over the next 3to 5 years[52,53] to alevel
that is2 to 3 timesthat of the current NHS capacity [54]. There
isan obvious and critical need to provide alternative supports,
integrated, psychological, and mental health support that is
readily accessibleto all patients.

Long COVID highlights the need for a specialized intervention
to manage complex comorbidities. In this context, the Optimal
Health Program (OHP) is a form of psychosocia intervention
[55] that provides clinicians with a consistent approach to
support patient self-management. This approach challenges
traditional methods of health care by encouraging patients to
be actively involved in their own management [56] as thisis
anticipated to be more effective than using passive approaches
[57]. The OHP has been shown to be beneficial for people with
other chronic conditions such as diabetes [58], stroke [59], and
chronic kidney disease [60]. However, no research has yet
evaluated its use in patients with long COVID. The Long
COVID OHP (LC-OHP) program aligns with the NHS and the
National Institute for Health and Care Excellence (NICE)
guidelines for managing and supporting long COVID by
promoting shared decision-making and by delivering care that
meets the individual needs and preferences of patients.
Additionally, it provides care to patients in an
easy-to-understand way and signposts them to useful resources
for more support, as recommended by current guidelines [61].

Through the application of the tailored LC-OHP sessions
alongsidethoseliving with long COVID, thisstudy will examine
if this program is feasible and acceptable in improving
individual’s psychological and physical health.

Aim and Objectives

This study aims to examine the feasibility and acceptability of
the LC-OHP and evaluate any impact on quality of life,
depression and anxiety, fatigue, and self-efficacy in patients
withlong COVID, compared to usual care. The study objectives
are asfollows:

Primary Objectives

The primary objectives are to determine the feasibility of
conducting a5-week psychosocial intervention in patientswith
long COVID by identifying the following outcome measures:
(1) acceptability, recruitment, and retention rates;, (2)
participant’s satisfaction with the intervention; and (3)
appropriateness of secondary outcome measures.

https://www.researchprotocol s.org/2022/5/e€36673

Al-Jabr et a

Secondary Objectives

The secondary objectives areto evaluate the preliminary efficacy
of the LC-OHP in improving quality of life, depression and
anxiety, fatigue, and self-efficacy in people with long COVID,
compared to usual care.

Methods

This protocol is reported using the SPIRIT (Standard Protocol
Items. Recommendations for Interventional Trials) reporting
guidelines [62].

Research Design and Setting

This research is a feasibility randomized controlled trial to be
conducted from November 2021 to February 2023 by
investigators from the University of Suffolk. Potential
participantswill beidentified from along COVID cliniclocated
within a hospital setting.

Participants

Inclusion Criteria

Patients meeting the following criteria will be included in the
study: (1) adults =18 years old; (2) COVID-19 infection
confirmed through polymerase chain reaction testing or clinical
diagnosis from a genera practitioner; (3) experiencing
post—COV1D-19 syndrome (as defined by NICE 2020) 12 weeks
or more following onset of symptoms or confirmed through
testing; (4) ableto participatein atelephoneinterview in English
language (or with accommodated adjustments); and (5) ableto
consent to participate in the study.

Exclusion Criteria

Patients will be excluded if they meet any of the following
criteria: (1) children and young adults (17 years and under); (2)
unable to consent to participate in study; and (3) unable to
participate in atelephone interview in English language.

Sample Size

A total of 60 patients will be recruited to the trial, with 30
randomized to the intervention or control group. The sample
size has been determined according to the recommendations
that at least 30-35 patients be included per group for pilot and
feasibility studies [63-66].

Study Procedures

Consent and Recruitment

Eligible participantswho arereferred to thelong COVID clinic
will be identified and approached by the clinical team on their
initial visit to the clinic that islocated at a hospital setting. As
part of their initial assessment, the team will provide abrochure
that outlinesthetrial and details of the research team to contact
if they would like to take part. After expressing interest, the
research team will provide eligible participants with the trial’s
participant information leafl et and a consent form with aprepaid
envelope. The research team will then contact the participants
after 5 working days of sending the documents to answer any
gueries and to remind them to send their signed consent form.
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Baseline Data Collection

Following the receipt of signed consent forms, the research
team will contact participants to agree on the logistics of
completing the questionnaires. Questionnaires will be sent to
participants by email or post. With the baseline questionnaire,
participants will also complete a short questionnaire to collect
demographic data (ie, age, gender, ethnicity, and education).
Participants will also have the option to complete the

Al-Jabr et a

guestionnaireson their own (ie, self-completion) or by telephone
supported by a member of the research team. Responses to
guestionnaireswill be recorded on asecure el ectronic database.
Two reminders will be sent to nonrespondents. If no response
isreceived, participants will be removed from the study. Table
1 provides asummary of the questionnairesto be completed by
participants in the study at baseline, 3 months, and 6 months
post randomization.

Table 1. Overview of questionnaires.

A 9-item validated questionnaire with 4 response options: “not at all” (scored as 0) to “nearly
every day” (scored as 3). PHQ-9 total scores range from O to 27, with scores of =5, =10, and
=15, representing mild, moderate, and severelevels of depression severity [67]. The questionnaire
can be administered over the phone.

A 7-item, easy-to-use, self-administered questionnaire, answered using a 4-point scale (from
0to 3). It isused as a screening tool and severity measure for generalized anxiety disorder

A 10-item questionnaire rated using a4-point Likert scale (“not at all true” to “exactly true”).
The questionnaire teststhe individual’s sel f-€fficacy (ie, hisor her ability to organize and execute
certain behaviors that are necessary in order to produce given attainments). Higher scores are
indicative of higher self-efficacy. The questionnaire is valid and reliable with high internal

A validated 5-item questionnaire scored on 5-item answers. It provides a generic measure on
the following health dimensions: mobility, self-care, usual activities, pain or discomfort, and
anxiety or depression [71]. The questionnaire also includes a visua anal ogue scale with scores
ranging from 0 to 100 to reflect current health status [72].

Questionnaire Qutcome Details
PHQ-92 Depression
GAD-7b Anxiety
[68,69].
GSE® Self-efficacy
consistency [70].
EQ-SD-5Ld Quality of life
FASE Fatigue

A validated 10-item questionnaire that is answered using a 5-point answer scale: “never” (scored
as 1) to“adways’ (scored asb) [73,74].

3PHQ: Patient Health Questionnaire.

PGAD-7: Generalized Anxiety Disorder.

CGSE: General Self-Efficacy.

dEQ-5D-5L: European Quality of Life 5 dimensions, 5 levels.
®FAS: Fatigue Assessment Scale.

Randomization, Allocation, and Blinding

Participantswill be randomized following the recei pt of basgline
data to either intervention or control group using a
computer-generated block randomization. To avoid bias, an
independent person will carry out participant randomization.
Dueto the nature and length of theintervention, it isnot possible
to blind either the research team or the participant to the
treatment allocation.

Participants allocated to the control group will receive usua
care provided to patients with long COVID, depending on
presenting complaints and assessments. Theintervention group
will receive the LC-OHP plus usual care.

Intervention

The OHP is a person-centered model that focuses on health as
defined by patients. It aims to support people with mental or
physical illness by using a collaborative therapy—based
self-efficacy intervention [55,75-78]. The program addresses

https://www.researchprotocol s.org/2022/5/e€36673

psychological and physical dimensionsof health [60], isflexible,
and can be delivered by arange of practitioners. It can also be
delivered at all stages of the care trgjectory; in inpatient and
outpatient settings, at homes, or by video conferencing, and to
groupsor toindividua patients[77]. By enhancing self-efficacy
and self-management skills, the program works on shifting the
focus of an individua's illness from being “dependent on
services’ to being “supported by services’ [78], which is thus
anticipated to reduce pressure and financial demands on health
care systems.

The OHP can bedelivered in 8- or 5-session sequential formats,
with both types of delivery including a follow-up “booster
session” [55] [77-80]. It offers its users (ie, facilitators and
participants) awritten booklet that includes different skillsand
information to support self-efficacy, besides regular reviews of
previous sessions to follow progress [55]. In this tridl,
recognizing that fatigue is a core component, the LC-OHP will
be delivered in 5 sequential sessions. The program’s key
elements are summarized in Table 2.
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Table2. LC-OHP? sessions.

Al-Jabr et a

Sesson  Title Content
1 Optimal health o  What isoptimal health?
«  Optimal health wheel
2 |-Can-Do-Model «  Strengths and vulnerabilities
o  Stressorsand strategies
« Hedthplans1land 2
3 Factors of well-being «  Medication and metabolic monitoring
«  Collaborative partners and strategies
« HedthPan3
4 Visioning and goal setting «  Defining change
«  Orientation and preparation
«  Creative problem-solving and goal setting
o  Reflection and celebration
5 Building health plans e« Hedthplans1,2,and 3
« My hedthjourna
Booster  Reflecting on the learning in the transformational journeyto  «  Reflecting on learning in the transformational journey to sustain

sustain well being

well-being

3_C-OHP: Long COVID Optimal Health Program.

Sessions will be delivered weekly with a booster session to be
held 3 months after the last session. The booster session will
target reviewing health plans and reflecting on achievements
made toward health-related goals. Sessions will be held either
in a 1:1 encounter with the facilitator, or in groups, or using a
mixture of both, depending on participants' preferences. Each
1:1 session will last up to one hour, with breaks provided upon
participant’s request, and if necessary, the session can be
completed at another time. Group sessions will last up to 90
min, and breaks will be provided upon request. Sessions will
be held online (using a convenient platform) or by telephone
(to those who do not have access to online facilities). Sessions
will be audio-recorded to be checked by another member of the
research team to confirm fidelity of program delivery.
Participants can contact facilitators between the sessionsif they
have any questions or wish to change the time for the next
session.

Facilitators have received prior training in delivering the
program during a 2-day workshop delivered by one of the
investigators (DJC) who devel oped the OHP program. Regular
supervision will also be provided to facilitatorsto ensurefidelity
with program delivery and to discuss any concerns. Additionally,
afidelity checklist will be completed by the facilitator after the
end of each session to ensure all core components of each

Textbox 1. Summary of the interview topic guide list.

session have been covered. The checklist will also be reviewed
by another member of the research team to ensure fidelity.

Quantitative Data Collection

Following participation and baseline data collection, the research
team will contact participants a 3-month intervals after
randomization at a prearranged time to complete the
guestionnaires detailed in Table 1. At the end of the tria,
participants in the intervention group will be asked to evaluate
the LC-OHP by completing the Course Experience
Questionnaire.

Qualitative I nterviews

After the end of the tria, participants alocated to the
intervention group will be invited to participate in a
semistructured tel ephoneinterview conducted by an independent
researcher (not the OHP facilitator). The interview will target
exploring participants experience with the LC-OHP, identify
their views on the program, and share any suggestions for
improving the program for the future. Interviews will be
audio-recorded and will be conducted at a time convenient to
the participant. Interview duration will last up to 30 min (amax
of 40 min if aparticipant requests moretime) and will be guided
by atopic guide developed by the research team. Participants
will be interviewed until data saturation is reached. Textbox 1
shows a summary of the interview topic guide list.

Main questions

«  Describe your experience of being involved in the program.

« Canyou pleasetell me alittle bit about why you agreed to take part in the study?

«  What do you think about the materials and support provided throughout the program?
. Doyoufee that there may be changes that could be made to the program? What, how, and why?

https://www.researchprotocol s.org/2022/5/e€36673
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Internal Pilot

The tria will start with an interna pilot, with the first 2
participantsreceiving a1:1 session delivery. These participants
will have a short interview (10 min) at the beginning of each
session by the facilitator to identify their views about the

Figure 1. Participants flow in the study. OHP: Optimal Health Program.

Al-Jabr et a

previous session with respect to the program’s materials and to
inform any necessary refinements before starting the program
with other participants. The program will start 2 weeksfollowing
the internal pilot in order to give enough time for any
modificationsto beimplemented. Figure 1 presents aflowchart
of thetrial process.

Baseline assessment

L 4

Randomization

T~

Intervention (n=30)

Control (n=30)

v

Usual care

Internal pilot [
(n=2) :
Long COVID OHP (delivered over
| | 5 weeks)
Implement suggested Jr

v

refinements

Follow-up assessment 3 months post randomization

Y

Booster OHP session

!

Follow-up assessment 6 months post randomization

Y

Participants’ interviews (n=12-20)

v

k4

Data analysis and reporting

Participant Withdrawal

Participants can leave the study at any time without their care
being compromised. All data collected from participants prior
to withdrawal will beincluded in the analysis.

Participants’ withdrawals will be noted, and reasons will be
classified under the following categories: (1) illness or death;
(2) dropout or relocation; (3) loss of contact; and (4) failureto
return the questionnaire.

Additionally, for the purpose of ensuring fidelity, the tria’s
research team will interview a sample of participants who
withdrew from the intervention to identify reasons behind their
withdrawal, and to collect any suggestions that may improve
the program for future participants. The withdrawing participants
will be free to decline this interview without their usual care
being affected.

Data Analysis

Quantitative data analysiswill be performed using SPSS (IBM
Corp). Descriptive data will be presented using means,

https://www.researchprotocol s.org/2022/5/e€36673

RenderX

interquartile range, and percentages. Differences between the
groups will be compared using appropriate inferential tests.

For the qualitative data, interviews will be recorded (with
informed consent), transcribed verbatim, coded, and thematically
analyzed (using an inductive thematic analysis approach) to
identify common emerging themes [81]. Transcripts will be
continuously revisited, and the accuracy will be verified by
listening to the recordings and comparing them with the
transcripts. Coding of datawill be conducted using NVivo (QSR
International), and codes will be checked by another member
of the research team to ensure appropriate and consistent coding
process. Any disagreementswill be resolved by consensus, and
by referring to the transcripts and original recordings.

Data M anagement and Monitoring

All data collected from participants will remain strictly
confidential, and all participants will be pseudonymized and
coded with a study number. Data will be securely stored at a
central computer drive accessible only to members of the
research team. Principles of the Genera Data Protection
Regulation 2018 will be followed with respect to data storage,
processing, and destruction. Any paper documentswill be stored
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inasecurely locked filing cabinet located at the Integrated Care
Academy at the University of Suffolk, accessible only to
members of the research team.

A Data Management Committee (DMC) is set for the trial and
will include the sponsor, 2 clinicians, 2 independent researchers,
and 2 members of the public. The committee will meet at least
3times (at the start, middle, and end of thetrial) and as needed.
The DMC will oversee all aspects of the study and will monitor
thetria’s progress and deadlines adherence, ensuring partici pant
safety is maintained and agreeing on any amendments to the
protocol. Any amendments conducted will be notified to ethical
committees.

The trial will be prematurely terminated if severe and
unacceptable safety risks occur. Adverse events will include
any unfavorable and unintended events experienced by a
participant during the study that are reported by the participant
or observed by theinvestigator or medical staff. Serious adverse
eventswill be any untoward medical occurrencethat could result
in death, hospitalization or prolongation of existing
hospitalization, persistent or significant disability or incapacity,
or a congenital anomaly or birth defect. Adverse events and
serious adverse events will be registered and presented to the
DMC to be reviewed. The DMC will have the power to stop
the trial on safety grounds. However, it is highly unlikely for
early termination as the OHP has been previously used with
people with chronic medical conditions and has been proven
effective, without untoward outcomes.

Patient and Public I nvolvement

The OHP wastailored to long COVID with input from thelong
COVID clinic clinicians (2 occupational therapists). In addition,
guidance was provided on the mode and timing of questionnaire
administration with changes made to processes of administration
to ensure participants will be prepared and supported. Mindful
that the most common symptom of long COVID isfatigue and
brain fog, and along with the overall focus of this study (ie,
assessing the feasibility and acceptability of LC-OHP), patients
with long COVID were not involved in refining the OHP at this
stage. However, feedback from patients who used this program
in previous studies has been implemented to make the program
more succinct, colorful, and visual. Additionally, the delivery
of the LC-OHP sessions will be arranged at patients
convenience in terms of time and mode of delivery. Moreover,
the views of patient participants who receive the program
sessionswill be collected by interviewing the pilot participants
and the intervention participants at the end of thetrial to further
implement and adapt the program to people with long COVID.
Finally, members of the public will form part of thetrial DMC
to monitor the progress of the study and contribute to the
dissemination of itsfindings.

Ethics Approval

This study received approval from the University of Suffolk
Ethics committee (RETH21/004) and from the NHS Health
Research Authority (IRAS 304234).

The study will be conducted in accordance with the Health
Research Authority and the University of Suffolk guidelineson
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ethical conduct in research, as well as the approved study
protocol.

Dissemination Plan

Thefindings of thisstudy will be communicated using different
dissemination pathways. These include the use of academic
pathways (ie, peer-reviewed journa articles and abstract
submissions to local, national, and international conferences),
social media pathways (ie, Twitter, YouTube, and LinkedIn),
and sending summary findingsto participantstaking part in this
study. The research team will work closely with the DMC,
which will include members of the public to identify other
appropriate pathways to disseminate the findings to the wider
population.

Results

Thisis an ongoing study, which began in November 2021. The
outcomes will be feasibility and acceptability of the program
(primary); and its efficacy on improving anxiety, depression,
fatigue, self-efficacy, and quality of life (secondary). It is
hypothesized that the LC-OHP will be acceptable by
participants, will improve their health and psychosocial
functioning, and will enable them to gain better understanding
of this condition, increasing patient self-efficacy of their
symptoms.

Discussion

Principal Findings

In moving this program forward, the feasibility and acceptability
of the LC-OHP will be tested along with early measures as to
its effectiveness. It is widely acknowledged that long COVID
is a chronic condition that is associated with long term,
multisystem manifestations. It is a serious health problem that
has a significant impact on an individual’s physical, social, and
psychological functioning. Though there is a good deal of
uncertainty and much to be learned about long COVID, there
isapressing need for a specialized intervention to manage the
condition.

Whilethe L C-OHP has been used effectively for previous other
chronic conditions [58-60,77], it has yet to be used for long
COVID. Thisstudy has been designed to apply this program to
people living with long COVID; however, there is no prior
evidence to rely on at present as it is well recognized that
COVID and long COVID are new conditions, and researchers
and clinicians all over the world are still assessing how best
these can be treated. Thus, the program in this study is going
to be one of the first and innovative approaches to be used in
order to provide additional support to this group of people.

Theuse of the OHPwithin thisfeasihility study offersahalistic
approach that can provide a pathway for people to aid them
through their recovery and to encourage them to be actively
involved in their own management. It uses a person-centered
approach and isin linewith NICE guidelinesand with the NHS
plan 2021-22 for managing people with long COVID. It is
therefore anticipated that an OHP specifically tailored to patients
with long COVID will be acceptable by participants, will have
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ahigh retention rate, will improvetheir health and psychosocial
functioning, and will enable them to gain better understanding
of thiscondition, increasing self-management of their symptoms.
This increase in self-management may reduce individuals
contact with health or care services, reducing the demand on
theNHS and care services seen during the pandemic. Theimpact
of COVID-19 on menta health is widely acknowledged, and
the LC-OHP could be asuitable approach to mitigate thisimpact
and increase individuals empowerment and independence.
Moreover, understanding participants views and perceptions
on the LC-OHP is hoped to improve the program to provide
better support for patients with long COVID.

Strengths and Limitations

The study has some limitations. Due to the nature of the
intervention, participants and researcherswill not be blinded to
group allocation; however, to avoid researcher-induced bias,
randomization and interviewswill be conducted independently.
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Abstract

Background: Nursing homes in the United States were devastated by COVID-19, with 710,000 cases and 138,000 deaths
nationally through October 2021. Although facilities are required to have infection control staff, only 3% of designated infection
preventionists have taken a basic infection control course prior to the COVI1D-19 pandemic. Most research hasfocused oninfection
control in the acute care setting. However, little is known about the implementation of infection control practices and effective
interventionsin nursing homes. This study utilizes Project ECHO (Extension for Community Health Outcomes), an evidence-based
telementoring model, to connect Penn State University subject matter experts with nursing home staff and administrators to
proactively support evidence-based infection control guideline implementation.

Objective: Our study seeksto answer the research question of how evidence-based infection control guidelines can beimplemented
effectively in nursing homes, including comparing the effectiveness of two ECHO-delivered training interventions on key
patient-centered outcomes such as reducing the number of residents with a COVID-19 diagnosis.

Methods: A stratified cluster randomized design was utilized. Using a 1:1 ratio, we randomly assigned 136 nursing homes to
ECHO or ECHO Plus arms. Randomi zation was stratified by geographic location, baseline COVID-19 infection rate, and facility
capacity. The study had two phases. In phase one, completed in July 2021, nursing homesin both study arms received a 16-week
infectious disease and quality improvement training intervention via real-time, interactive videoconferencing and the ECHO
learning model. Phase one sessions were up to 90 minutes in duration. In phase two, completed in November 2021, the ECHO
group was offered optional 60-minute office hoursfor 9 weeks and the ECHO Plus group received 9 weeks of 60-minute sessions
on emerging topics and an additional 8-session refresher series on infection control.

Results: A total of 290 nursing home facilities were assessed for eligibility, with 136 nursing homes recruited and randomly
assigned to ECHO or ECHO Plus. Guided by the Reach, Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM)
framework, we will simultaneously evaluate the study’s effectiveness and implementation outcomes at baseline (intervention
start date), and at 4, 6, 12, and 18 months. The primary outcome is the COVID-19 infection rate in nursing homes. Secondary
outcomes include COVID-19 hospitalizations and deaths, flu-like illness, and quality of life. Surveys and interviews with
participantswill also provide dataasto the adoption, implementation, and mai ntenance of best practices taught throughout ECHO
sessions.

Conclusions: A multipronged approach to improving infection control and emergency preparedness in nursing homes is
important, given thetoll that the COVID-19 pandemic hastaken on residents and staff. The ECHO model has significant strengths
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when compared to traditional training, as it alows for remote learning delivered by a multidisciplinary team of experts, and
utilizes case discussions that match the context and capacity of nursing homes.

Trial Registration:

(JMIR Res Protoc 2022;11(5):€34480) doi:10.2196/34480

KEYWORDS

Clinical Trials.gov NCT04499391; https://clinicaltrials.gov/ct2/show/NCT04499391

infection control; COVID-19; nursing home; telementoring; Project ECHO; case-based learning; patient-centered outcome;
RE-AIM; randomized controlled trial; implementation; quality of life; best practice; guideline; comparison; effectiveness;

intervention

Introduction

Nursing homeswere ground zero for the COV1D-19 pandemic;
over half of US nursing homeresidentswereinfected (710,000)
and 1in 10 (138,000) died of COVID-19 between March 2020
and October 2021 [1]. The COVID-19 pandemic shines a
spotlight on the infection control principles for some of the
frailest, most vulnerable individuals in the United States [2].
However, infectious disease outbreaksin nursing homes are not
a new challenge, including organisms such as norovirus,
influenza virus, and Sreptococcus [3]. Fortunately, 85.8% of
US nursing home residents have been vaccinated against
COVID-19, dthough vaccination alone is not sufficient to
prevent outbreaks in the nursing home setting [1].

There are several reasons that infection control within the
nursing home setting is a major challenge. Although facilities
arerequired to have designated infection control staff, only 3%
had taken a basic infection control course before the COVID
pandemic [4-6]. A cross-sectional survey of randomly selected
US nursing homes assessed their adherence to the Centers for
Medicare and Medicaid Services (CMS) final rule requiring
these facilities to develop an infection control program,
employing a trained infection preventionist. One-third of the
sample (n=990) reported receiving an infection control
deficiency citation [7]. Other challenges to infection control
include caregivers moving frequently between rooms,
inconsistent hand washing, and vaccine hesitancy [7]. This
highlights the need for a multipronged approach to infection
control in nursing homes, which is key to battling COVID-19
and future infectious outbreaks in nursing homes.

The Centersfor Disease Control and Prevention (CDC) outlines
several strategies to assist nursing homes in addressing the
pandemic [8]. Unfortunately, these evidence-based infection
control practices have failed to trandate into effective
implementation [9]. Although guidelines may appear relatively
straightforward, implementation requires organizational
capacity, staff engagement, and problem-solving that can strain
organizations lacking appropriate training, resources, and
support. Identifying effectiveimplementation for evidence-based
practices is of critica importance to decision makers in
addressing infection control in nursing homes and requires
studying innovative approaches. Although significant research
has focused on infection control in the acute care setting, little
is known about the implementation of practices and effective
interventions in nursing homes [7,10]. A recent systematic
review [11] on the effectiveness of preventing or reducing
COVID-19 in nursing homes found little evidence linking

https://www.researchprotocol s.org/2022/5/€34480

interventions or strategies to robust data on effectiveness. Most
of these studies were observational, with no randomized
controlled trials (RCTSs) reported to date.

This protocol describes a stratified cluster randomized design
to evaluate an intervention utilizing Project ECHO (Extension
for Community Health Outcomes), an evidence-based
telementoring model to connect Penn State University infectious
disease, geriatric, and nursing home experts with remote nursing
home staff and administrators to proactively support
evidence-based infection control guidelineimplementation. Our
study seeks to answer the research question of how
evidence-based infection control guidelines can beimplemented
effectively in nursing homes. Our primary aim wasto compare
the effectiveness of a 16-week infectious disease and quality
improvement curriculum [12] (ECHO) versus ECHO plus a
9-week series on emerging COVID-19 topics and an 8-week
infection control refresher series (ECHO Plus) on the number
of nursing home residentswith COVI1D-19. Our secondary aims
wereto compare the effectiveness of ECHO versus ECHO Plus
on other patient-centered outcomes (COV I D-19 hospitalizations
and deaths, flu-like illness, and quality of life [QOL]) and
evaluate the impact of intervention conditions on key
implementation outcomes in nursing home facilities based on
the Reach, Effectiveness, Adoption, Implementation, and
Maintenance (RE-AIM) framework.

Methods

Ethics Approval and Informed Consent

Approval for this study has been obtained from the Penn State
Ingtitutional Review Board at the Penn State College of
Medicine in Hershey, Pennsylvania (STUDY 00015883). All
participants received information about the study and were asked
to give consent before participating in the study.

Study Design

A stratified cluster randomized design was used. According to
a 1.1 ratio, we randomly assigned 136 nursing homes (with
approximately 16,700 residents) to ECHO or ECHO Plus.
Randomization was stratified by geographic location (rura vs
urban), baseline COVID-19 infection rate (some vs none), and
facility capacity (<60 beds vs 260 beds). Patient-centered
outcomes, including nursing home residents with COVID-19
infections, flu-like illness, COV1D-19 hospitalizations, deaths,
and QOL, were assessed at baseline (intervention start date),
and at 4, 6, 12, and 18 months. Our study is guided by the
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RE-AIM framework to critically evaluate both effectiveness
and implementation outcomes of the proposed cluster RCT [13].

Recruitment

National nursing home lists were obtained using CMS data,
state agency and nursing home association contact websites,
and engaged stakehol ders. We assessed 290 nursing homes for
eigibility from national nursing home lists comprising a total
of 2000 facilities, focusing primarily in Pennsylvania, but
including other statesin the Northeast and Midwest, including
Connecticut, Delaware, lllinois, Indiana, Maryland, New
Hampshire, New Jersey, New York, Ohio, Vermont, Virginia,
and Wisconsin. Recruitment occurred from December 2020 to
February 2021. In Pennsylvania, nursing homes were recruited
through collaborations with key stakeholders, including state
agencies and state nursing home organizations, through phone
calls and emails. For nursing homes located in other states, we
utilized lists obtained from Project ECHO at the University of
New Mexico, and made phone calls and sent emails to either
the director of nursing or nursing home administrator. Inclusion
criteria included being a CMS-€eligible facility and no prior
participationinaprior ECHO-delivered COVID-19intervention.
Eligible nursing homes were asked to identify two nursing home
staff members to participate in the study, and we encouraged
participation by infection control staff and other facility

Cdoetd

Intervention

The intervention for this study included the Agency for
Healthcare Research and Quality (AHRQ) ECHO National
Nursing Home COVID-19 Action Network [12], supported by
AHRQ and in collaboration with Project ECHO at the University
of New Mexico Health Sciences Center and the Institute for
Healthcare Improvement (IHI). This network provided training
and mentorship to nursing homes acrossthe country to increase
theimplementation of evidence-based infection prevention and
safety practicesto protect residents and staff. Using the Project
ECHO model of telementoring, al nursing homes received the
intervention in two sequential phases from December 2020 to
November 2021 (Table 1).

During each session, nursing home staff participated in remote
sessions led by a multidisciplinary specialist team consisting
of subject matter experts from the following areas of expertise:
emergency preparedness, nursing home operations, infectious
disease and infection control, geriatrics, mental health, and
quality improvement.

To incentivize participation, continuing education credits were
awarded for attending live sessions. In addition, a stipend of
US $6000 was available through the AHRQ initiative to eligible
facilities that participated in or viewed recordings for 13 out of
16 sessions in phase one.

leadership (eg, medical director, director of nursing,
administrators).
Table 1. Summary of comparators.
Study phase ECHO? ECHO Plus
Phase one
16-week infection control ECHO
Quality Improvement component d O
Phase two
Nine-week office hours O (optional)
Nine-week ECHO
Eight-week refresher series (fall 2021) O

3ECHO: Extension for Community Health Outcomes.

Phase One

Overview

Nursing homesin both study armsreceived the 16-week AHRQ
ECHO National Nursing Home COVID-19 Action Network
(Network) ~ curriculum  via  red-time, interactive
videoconferencing using Zoom at no cost to participants. The
curriculum was devel oped specifically for this intervention in
partnership between AHRQ, the University of New Mexico's
ECHO Institute, and the IHI [12]. Session recordings were
available for those who were unable to participate live. Phase
one sessionswere up to 90 minutesin duration and held weekly
for 4 months (16 sessions total) at regularly scheduled times.

https://www.researchprotocol s.org/2022/5/€34480

All sessions followed the required program format for the
Network as detailed below.

I ntroductions

Introductions (5 minutes) provide an inviting atmosphere, with
participants including nursing home staff at the frontline in
caring for patients and overseeing infection control policiesand
operations.

Didactic Presentations

Subject matter experts deliver two presentations of 10-15
minutes each on the week’s topic (Table 2), including a quality
improvement topic delivered by an IHI expert.
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Table 2. Phase one curriculum topics.
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Week Topic

1 Preventing and limiting the spread of COVID-19 in nursing homes

2 Infection prevention and management: guidance and practical approaches for use of personal protective equipment during COVID-19

3 COVID-19 vaccine information and rollout

4 Vaccine wrap-up and infection prevention and management: promoting solutions for making the built environment safer, and guidance
for cleaning and disinfecting

5 Therole of certified nursing assistants in managing and supporting residents and families during COVID-19

6 Managing social isolation during COVID-19: perspectives on staff and residents

7 Infection prevention and management: approaches to cohorting during COVID-19

8 Promoting safe care transitions during COV ID-19 —admissions, discharges, and transfers

9 Supporting the emotional well-being of staff caring for residents during COVID-19

10 COVID-19 community transmission and nursing home screening strategies

11 Advance care planning in the time of COVID-19

12 COVID-19 testing for nursing homes

13 Promoting safe visitation and nursing home reopening during COVID-19

14 Staff returning to work safely during COVID-19

15 Interprofessional team management of mild cases of COVID-19

16 Effective leadership and communication during COVID-19

Case Presentations

Typicaly, each session includes case-based discussions (1-2
cases/session, 30 minutes) to ensure mastery of the content and
skills. Each participant presents at least one case during the
program. Other participants are encouraged to ask clarifying
guestions and weigh in on recommendations, followed by ECHO
experts who provide advice on addressing each case using best
practices. Recommendations are summarized verbally during
the session and sent viaemail. To protect patient confidentiality,
cases are presented without protected health information using
a standard REDCap case form.

Question and Answer Period

Participantswereinvited tojoin an optional question-and-answer
on (30 minutes) to further discuss curriculum topics or new
challengesin nursing homes.

Close and Debrief

All sessions conclude (5 minutes) with areminder to complete
the session evaluation as provided by the AHRQ, and the subject
matter experts encourage participants to put into practice what
they have learned, which is later assessed.

https://www.researchprotocol s.org/2022/5/€34480

Phase Two

The ECHO Plus group received 9 weeks of live 60-minute
ECHO sessions instead of office hours, following the format
described for phase one and covering emerging topics (Table
3) developed by the research team specifically for this
intervention. These topics were identified as timely and
important by our stakeholders, subject matter experts, and
feedback from participating nursing homes. If nursing home
staff were unable to attend the session live, they were offered
the recording of that session. In addition, ECHO Plus facilities
received an additional 8-session refresher series running from
September to November 2021, providing an opportunity to
further cover topics that are part of the CDC infection control
training and prioritized by our stakeholders and nursing home
participants.

The ECHO group was offered the option to participate in phase
two of the AHRQ ECHO National Nursing Home COVID-19
Action Network, which consisted of nine weekly 60-minute
office hours, in which participants could drop in on an as-needed
basis to ask specific questions and receive guidance from our
experts on a variety of topics. Although the ECHO group did
not receive a brief lecture, we ensured that all session resources
shared with the ECHO Plus group, including PowerPoint
presentations, were made available to them in a shared online
folder.
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Table 3. Phase two curriculum topics for ECHO Plus.
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Week Nine-week emerging topic series Eight-week refresher series
1 COVID-19 variants and vaccine hesitancy Monoclonal treatment, updates on variants/visitation, flu season and
COVID-19
2 Crisis management and communication Booster updates/new guidelines, vaccinesversus natural infection/long
COVID, vaccine mandates for staff (impact on staffing), vaccine
myths
3 Resident quality of life/social isolation Navigating and interpreting regul atory and nonregul atory state DOH?
and federal CMSY/CDCE guidelines: What isa“must” versus a
“should”
4 Grief and loss (for staff, residents, and resident families) Rounding, audits/checklists, staff onboarding, and training
5 Role of the medical director Social isolation and grief refresher: trauma-informed carefor residents
and staff
6 Other staff roles (activities, facilities management, dining/food ser-  Occupational Safety and Health Administration compliance training
vices) (including volunteers and contractors)
7 COVID-19 updates (information on boosters, new data, new guid- Emergency preparedness: now and in the future, nursing facilities as
ance) part of US critical infrastructure
8 Sustainability of best practices Staff and leadership burnout and turnover; institutional knowledge
9 What's next? Ongoing quality |mprovement N/A

3DOH: Department of Health.

BCMS: Centers for Medicare and Medicaid Services.
®CDC: Centers for Disease Control and Prevention.
dN/A: not applicable.

Stakeholder Engagement

We strengthened the patient-centeredness of the study with the
addition of a stakeholder advisory board (Figure 1), including
engagement on multiplelevelsin the proposed study’s planning
and design. The stakeholder advisory board meets every other
month, and once annually for a longer meeting, including
nursing home patients and their families, nursing home
staff/administration, state and federal policymakers, payers, and

Figure 1. Patient-centered micro network.

state professional organizations. These synergistic partnerships
across al facets of nursing home care will ensure that our
research continually focuses on what matters to stakeholders.
We have engaged each of our stakeholders in development of
this protocol and their input has shaped the study design.
Stakeholders weigh in on important aspects of the study,
including recruitment, data collection and analysis, and
dissemination.

PATIENT-CENTERED
MICRO NETWORK

Patients, Family Members,
Clinicians, Nursing Home Leadership,

State Agencies, National Patient
Advocacy & Professional
Organizations, Multi-
Disciplinary Team of
Researchers, ECHO
Institute.
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Proposed Outcomes

Guided by the RE-AIM framework [ 13], wewill simultaneously
evaluate the study effectiveness and implementation outcomes
(Table 4). We will evaluate different aspects of implementation
practices in nursing homes. These outcomes will be assessed
at basdline (intervention start date), and at 4, 6, 12, and 18
months. These data will be collected using publicly available
data sets maintained by federal and state health agencies,
validated tools adapted to this project, and interviews with
nursing home staff.

The primary outcomeisthe COVID-19 infection ratein nursing
homes (effectiveness). Deidentified patient datawill be obtained
using the Nursing Home COVID-19 Public File [1] along with
three secondary outcomes. flu-like illness, COVID-19
hospitalizations, and deaths. Specifically, thevariablesthat will
be assessed include resident weekly and total admissions,
resident weekly and total COVID-19 deaths, number of residents
with new influenza, and number of residents with acute
respiratory illness symptoms excluding COVID-19 and/or
influenza. These data are also available for staff. Nursing home
resident QOL will be measured using CMS' Minimum Data
Set [14], including emotional, symptom and functional statuses,
behavioral disturbances, socia support, patient engagement,
and shared decision-making. CMS data will be linked to
participating nursing homes.

Cdoetd

Using the RE-AIM framework [13], we will collect several
measures to assess how ECHO and ECHO Plus are utilized in
nursing homes as implementation outcomes. We will measure
reach by assessing the characteristics of nursing homesand staff
who participatein the study and those who do not. We will then
compare these data to the overall characteristics of nursing
homesto assess representativeness. To accomplish this, wewill
record and categorize participation in each session (eg, number
of staff per nursing home site, role of participants in nursing
homes, engagement in sessions). At the beginning of each
ECHO session, we ask that all participants place their name,
email address, and affiliation in the chat box. In addition, we
pull Zoom reportstoidentify participantsand thelength of time
they joined each session (to ensure full participation). We also
offer continuing education credits, which isasecond opportunity
to record engagement and assess quality dimensionsthat explain
participation (eg, satisfaction, acceptability). We evaluate
adoption by assessing the characteristics of adopters, aswell as
barriers and facilitators, using a set of validated instruments
adapted to this project, including measures to assess inner and
outer contexts of nursing homes [15], the Organizational
Readiness for Implementing Change (ORIC) scale [16], the
Practice Adaptive Reserve (PAR) scale [17], and the Change
Process Capacity Questionnaire (CPCQ) [18].

Table 4. Proposed study outcomes mapped to the Reach, Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) framework.

Study outcomes Description

Data source (timing of assessment)

Reach Absolute number, proportion, and representativeness of nurs-
ing homes and staff who agree to participate

Effectiveness COVID-19 infection rate (primary outcome); flu-like illness,
hospitalizations, deaths, quality of life (secondary outcomes)

Adoption Absolute number, proportion, and representativeness of nurs-

ing homes and staff who initiate and complete the ECHOP
series, and barriers and facilitators for adoption

Implementation

Maintenance

Nursing home staff knowledge and attitudestoward the various
intervention functions and components, their level of imple-
mentation, and barriers and facilitators for implementation

Extent to which implemented guidelines for emergency pre-

Study recruitment logs and staff survey (baseline)

National COVID-19 Nursing Home data file and CMS?
Minimum Data Set (baseline, 4, 6, 12, 18 months)

Study participation logs; staff survey (baseline, 6 months)
with validated measures, including ORICS, PARd, and
CPCQF and key informant interviews (6 months)

Selected items from the CDCY Preparedness Checklist; staff
surveys (baseline, 6, 12 months) with validated measures;
and key informant interviews (6 months)

Key informant interviews (12 months)

paredness in an infectious disease outbreak become part of

nursing home policies postintervention

8CMS: Centers for Medicare and Medicaid Services.

PECHO: Extension for Community Health Outcomes.

CORIC: Organizational Readiness for Implementing Change scale.
9PAR: Practice Adaptive Reserve scale.

€CPCQ: Change Process Capacity Questionnaire.

feDC: Centers for Disease Control and Prevention.

Implementation will be assessed in nursing homes (enactment
fidelity) using CDC's COVID-19 Preparedness Checklist [19]
for nursing homes as well as barriers and facilitators (ie,
Implementation  Climate questionnaire, Key  Driver
Implementation scale) [20]. For maintenance, we will assess
policies nursing homes utilize to incorporate best-practice
guidelines on addressing COVID-19, quality improvement, and
infection control into routine practice. All staff survey dataon

https://www.researchprotocol s.org/2022/5/€34480

implementation outcomes will be collected through REDCap.
Our implementation evaluation will also include key informant
interviews with a subsample of nursing home administrators
and staff (n=30) following an explanatory-sequential design.
With this design, our team will use interview discussions to
further explain the effectiveness results of the study (infection
rates, hospitalizations, and deaths) in the words of the
implementers themselves, as well as dtrategies being
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implemented to support maintenance. These interviews will  COVID-19 vaccine rollout in nursing home facilities). Main
also help the study team understand the evolution of contextual — guiding questions (probing questions will be added as needed)
factors that were not present at the beginning of the trial (eg, are organized under three major themes (Textbox 1).

Textbox 1. Interview guide (6 months).

Theme 1: Experience with COVID-19

Q1. How did the infrastructure of your organization (size, networks, or physical layout) affect the study outcomes?

Q2. Did you have sufficient resources to implement and administer the strategies presented in ECHO sessions?

Q3. Do you consider that the participation of your nursing home facility in the study was a success or a burden? Why?
Theme 2: ECHO Intervention

Q4. How does the intervention compare to other aternatives that may have been considered or that you know about?

Q5. What is your perception on the quality of the ECHO sessions and supporting materials? Did they meet your expectations?
Q6. Tell me anew strategy that your facility implemented in the past 6 months because of participating in this study.

Theme 3: Vaccine Rollout

Q7. Describe your facility’s experience with the COVI1D-19 vaccine rollout. What are you doing to ensure that new residents get vaccinated?

Q8. What is your facility doing to increase vaccine confidence and uptake among staff?

Power Analysis

According to the CMSweekly dataas of April 2021, the average
weekly COVID-19 infection rate was 0.1%, the average number
of residents in nursing homes (cluster size) was around 75-80,
and the coefficient of variation of cluster size was approximately
0.76. Assuming a 1% infection rate in the ECHO arm over the
9 weeks when additional topic sessions are provided in the
ECHO Plus arm, our study will have 80% power to detect a
significant intervention effect if the infection rate isreduced to
below 0.3% in the ECHO Plus arm. This cal cul ation was based
on a two-sided statistical test of difference between Poisson
rates at 0=.05 and an intracluster correlation coefficient<0.01.

Data Analysis

Overview

We will test the effectiveness of the ECHO Plus group by
performing both individual-level analyses and cluster-level
(nursing homes) analyses following the intention-to-treat
principle. All statistical tests will be two-sided, with P<.05
considered dtatistically significant. We will compare the
observed confounders between two study arms and adjust them
in the analysis if they are not balanced by design. To account
for intracluster correlations within nursing homes, we will use
multilevel models such as mixed effects models or marginal
models based on the generalized estimating equation (GEE)
method to estimate the intervention effect. Outcomes at 6
months will be analyzed using generalized linear models, with
an appropriate link function depending on outcome type. The
intervention effect on infection risk will be estimated as the
odds ratio or incidence rate ratio based on logistic, Poisson, or
negative binomial regressions. State and cohort variations will
be examined and accounted for using fixed or random effects
in the models. Characteristics of residents (eg, age, gender,
cognitive function/dementia) and nursing homes (eg, size,
quality, baseline infection rate) will be adjusted. Using all
measures at baseline, and at 4, 6, 12, and 18 months, we will
perform longitudinal analysis to evaluate if the intervention

https://www.researchprotocol s.org/2022/5/€34480

effect changes over time using the same modeling approach but
adding additional variables for time and time-by-intervention
interaction. Correlations of repeated measures for the same
resident will be considered in model estimation.

For cluster-level analyses, since the aggregated outcomes
(infection, hospitalization) are rates or proportions between O
and 1 instead of being binary or count variables, we will use 3
regression to model them with alogit link function so that the
coefficient can be interpreted as alog odds ratio. We will also
perform longitudinal analysis for aggregated outcomes based
on [ regression.

Subgroup Analysis

We hypothesize that the ECHO Plus effect is heterogeneous
and expect stronger intervention effects in subgroups without
cognitive dysfunction/dementia as well as in those who are
younger. Subgroup analysis regarding key participant factors
will be performed similarly to examine potential heterogeneity
of intervention effects, further tested by interaction analysis. If
the data are sufficient, we plan to explore the heterogeneity of
the intervention effect on infection rate based on the key
participant factors such as age group, gender, dementia,
insurance status, and race/ethnicity.

Missing Data

We plan to record and report all reasonsfor dropout and missing
data. Both mixed effects model s and marginal models based on
GEE methods are valid if the outcome data are missing
completely at random. For datamissing at random (ie, depends
on observed data only), mixed models can still provide valid
inference and the weighted GEE methodswill be considered to
account for this type of missing data. We will also conduct
sensitivity analyses to examine the robustness of results to
missing data. Multiple imputation methods will be used to
address the missing datain the covariates.
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Results

We assessed 290 nursing home facilities for eligibility and 136
nursing homes were enrolled and randomly assigned to ECHO
or ECHO Plus (Figure 2). Phase one of the study was compl eted
in July 2021 and phase two was completed in November 2021.
Only six nursing home facilities dropped out.

Caoet a

Participating nursing home facilities were divided into six
cohorts of up to 25 facilities each (Figure 3). Thissize allowed
for maximum engagement in discussions during sessions.
Further, as of April 2022, we have completed most interim
assessments of primary and secondary outcomes, and we expect
tofinaizeall datacollection activitiesin August 2022, including
our primary outcome eval uation at 18 months postintervention.

Figure2. CONSORT (Consolidated Standards of Reporting Trials) flow diagram.
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Discussion

Our study was part of thelarger AHRQ ECHO National Nursing
Home COVID-19 Action Network. The 136 nursing homes
enrolled in our study were among the 9058 sitesin all 50 states,
the District of Columbia, and Puerto Rico that benefited from
no-cost training and mentorship to better protect their residents
and staff against COVID-19. All of our intervention activities
were completed in November 2021 and we expect to conclude
our datacollection activitiesin August 2022, which is 18 months
postintervention. We hypothesize that nursing homes engaged
in the ECHO Plus intervention will have fewer COVID-19
infections than those in the ECHO intervention after 18 months.
Similarly, we hypothesize that nursing home participation in
ECHO Plus will significantly improve QOL and decrease
COVID-19 hospitalizations and deaths compared to the ECHO
intervention.

Although little evidence was available on how to address
COVID-19in nursing homes, our study protocol was informed
by formative work we conducted at the beginning of the
pandemic. We conducted aneeds assessment in April 2020 with
nursing home administrators and staff (n=71) that indicated
several challengesto implementing infection control strategies,
including lack of infection control training, managing resident
transfers, preventing transmissions, information overload, and
staff well-being. We also launched a pilot COVID-19 ECHO
series for health care providers, which engaged 16 nursing
homesin Pennsylvania. Thisformative work demonstrated our
team’s existing infrastructure and ability to rapidly recruit and
engage nursing homesin research studies and provided acritical
foundation to this protocol.

If we find our intervention to be effective, we strongly believe
this work has great potential for dissemination and
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implementation. First, we are partnering with the leading
institution of the ECHO model, the University of New Mexico,
so that our project findings can be easily disseminated across
the 240 US institutions offering ECHO. We will aso create a
dissemination package with curriculum, data collection
instruments, and an operations manual to facilitate the use of
this project by other ECHO sites. Equally important, this study
is disseminable because it was desighed using the RE-AIM
framework. For instance, understanding aspects of reach,
adoption, implementation, and maintenance will assist potential
new implementers to assess how amenable the intervention is
for their own use. Guided by the RE-AIM framework, we are
collecting and evaluating data that are easy to understand and
apply in real-world community and clinical settings where
research resources are limited. Thus, the RE-AIM framework
will greatly strengthen our dissemination capability by providing
simplified, pragmatic, user-centered, and theory-driven
information to increase the adoption of study findings in
additional US nursing home sites.

In conclusion, amultipronged approach to improving infection
control and emergency preparedness in nursing homes is
critically important, given thetoll the COV1D-19 pandemic has
taken on residents and staff. The ECHO model has significant
strengths when compared to traditional training inthat it allows
for remote learning delivered by a multidisciplinary team of
experts, and utilizes case discussions that match the context and
capacity of nursing homes. Learners can make real-time changes
in practice, as participation equips them to make timely and
informed health decisions while leveraging the expertise of
specialistsduring thisrapidly evolving pandemic. Understanding
how evidence-based infection control guidelines can be
implemented effectively in nursing homes is urgently needed,
which will have an immediate impact now and for future
pandemics.
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Abstract

Background: Most colorectal cancer patients diagnosed are candidates for surgical resection with curative intent, although
colorectal surgery is associated with some complicationsthat could be life-threatening. Antibiotic prophylaxisis commonly used
for the prevention of infectious postoperative complications. However, this intervention can change the composition of intestinal
microbiotaand promote adverseinflammatory outcomesin colorectal cancer patients. The combination of different fungal extracts
could be beneficial because of their role in gut microbiota modulation and their anti-inflammatory activity.

Objective: Based on this hypothesis, we have designed a double-bind, randomized clinical trial to evaluate the effect of the
nutraceutical fungal extract Micodigest 2.0 on complications of surgery for colorectal cancer resection.

Methods: Colorectal cancer candidates for surgery will be considered for inclusion in the study. After evaluation by the
multidisciplinary tumor board, patients who meet selection criteria will be screened, stratified according to tumor location, and
randomly allocated to be treated with Micodigest 2.0 or placebo. Treatment will be continued until admission for surgery (4-6
weeks). Participantswill undergo amedical and clinical eval uation including baseline and preadmission quality of life, microbiome
composition, inflammatory and nutritional status, adverse events, and adherence assessments. The main end point of the study
is the surgery complication rate. We will evaluate complications using the Clavien-Dindo classification. It will be necessary to
recruit 144 patients to find a relevant clinical difference. We will also evaluate the effect of the nutraceutical on microbiome
composition, inflammatory response, nutritional status, and quality of life, as well as the effect of these variables on surgical
complications.

Results: Thisstudy wasfunded in 2020 by the Center for Industrial Technology Development. Recruitment began in September
2021 and is expected to be completed in September 2022. Data will be analyzed and the results will be disseminated in 2023.

Conclusions: The results of this protocol study could help to reduce surgery complications in patients with colorectal cancer
using the new treatment Micodigest. This study could al so identify new features associated with colorectal surgery complications.
In summary, this study trial could improve the management of colorectal cancer patients.

Trial Registration: Clinical Trials.gov NCT04821258; https://clinicaltrials.gov/ct2/show/NCT04821258
International Registered Report Identifier (IRRID): DERR1-10.2196/34292
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Introduction

Colorecta cancer (CRC) is one of the most common
malignanciesin western countries. In 2018, about half amillion
cases were diagnosed in Europe, and 250,000 of those affected
died due to this disease [1]. Most of the CRCs diagnosed are
candidates for surgical resection with curativeintent. Curerates
after surgery vary from 92% to 67% depending on the tumor
stage [2]. However, colorectal surgery is associated with some
life-threatening complications. There are several risk factors
associated with these postoperative complications: age, sex,
comorbidities, surgery urgency, tumor location, type of surgical
approach, and surgical and hospital volume. Postoperative
complications are detected during admission in 30% to 40% of
patients who have had colorectal surgery [3-6]. Further, one
study reported alower percentage in the month after discharge
(15%) and in the first year after surgery (25%) than at other
times [3]. The most common complications are anastomotic
failure, intra-abdominal infection, prolonged ileus, surgical site
infection, deep vein thrombosis, pulmonary complications, and
cardiac complications [6]. To assess the severity of surgical
complications, different scales are available but the
Clavien-Dindo classification isthe most used in al parts of the
world [7].

Someinterventions have been proposed to reduce complications
associated with colorectal surgery. Preoperative intravenous
antibiotic prophylaxis is commonly used for the prevention of
infectious postoperative complications[8]. The most appropriate
regimen for antimicrobial prophylaxisfor colorectal procedures
and the optimal choice of antimicrobial agent have not been
fully resolved. However, the last consensus international
guidelineson antimicrobial prophylaxisrecommend agentswith
activity against the anaerobic and aerobic floras of the bowel
administered within 60 minutes before surgical incision [9].
Studies have shown that oral antibiotic administration can also
reduce the risk of infections associated with surgery [10,11].
Other studies, however, have shown that thistype of intervention
does not modify the mortality and severity of other
complications detected [12,13].

In studies analyzing the effect of probiotics, prebiotics, and
symbiotics taken prior to the admission on surgery
complications, results show that the use of prebiotics reduces
therisk of infections associated with surgery and length of stay
without affecting other surgery complications or mortality [14].
In addition, in a meta-analysis of 34 randomized clinical trials
evaluating the role of probiotics or symbiotics in surgery
complications, administration reduced infectious complications
during admission without effect on mortality or noninfectious
complications [15].

Human intestinal microbiota is a complex ecosystem that
maintains homeostasis with the intestine and plays an essential

https://www.researchprotocol s.org/2022/5/€34292

role in wound healing and immune modulation [16,17].
Consequently, microbiota alterations resulting from surgical
stress and perioperative management may be associated with
the presence of postoperative complications [18]. Mechanical
bowel preparation and antibiotic prophylaxis for colorectal
surgery have a great impact on the diversity and composition
of gut microbiota. It is known that mechanical preparation can
both reduce the level of nonpathogenic bacteria like
Bifidobacterium and Lactobacillus and increase pathogenic
bacteria like Escherichia coli and Saphylococcus [19].
Similarly, antibiotic prophylaxis and surgical stress can also
impact the gut microbiota by causing changesin diversity and
relative abundance [19,20]. Recent studies using animal models
have shown substantial alterations in the composition of
intestinal microbiota after colon resection [21]. Kong et al [22]
evaluated the changes in gut microbiota using fecal samples
from 43 CRC patients collected before and after surgery. After
CRC surgery, the Bacteroi detes/Firmicutes ratio and the number
of obligate anaerobes (including Bacteroides, Bifidobacterium,
Faecalibacterium, Parabacteroides, and Prevotella) decreased
[23]. Further, tumor-associated bacteria were eliminated, and
butyrate-producing bacteria (Bacillus, Bilophila, Barnesiella)
were reduced [23]. On the contrary, conditionally pathogenic
bacteria like Escherichia, Shigella, Enterobacteriaceae, and
Streptococcus increased [23]. Therefore, alterations of gut
microbiota could promote adverse outcome in CRC patients
after surgery.

Fungal polysaccharides have attracted attention because of their
role in gut microbiota modulation. Thistype of polysaccharide
could reduce pathogen levels and stimulate the growth of
beneficial microorganism [24]. As an example, some
Basidiomycetes like Ganoderma lucidum, Pleurotus eryngii,
or Hericium erinaceus have shown prebiotic activity in animal
models [25-27]. In vitro and in vivo studies have shown that
polysaccharidesfrom fungi can regulate the microbiotathrough
the fermentation of polysaccharidesinto short-chain fatty acids
[24]. Human studies have aso shown a stability for
polysaccharides of more than 90% and a capability for
stimulating Lactobacillus greater than the capability described
for other prebiotics [28]. The beneficial effects of fungal
polysaccharidesis also shown in arandomized study comparing
adiet for 10 days based on Agaricus bisporus or animal protein.
Patients receiving a diet based on fungi showed more
Bacteroidetes and fewer Firmicutes [29].

In addition to the beneficial effects of prebiotic activity, fungal
polysaccharides have also shown anti-inflammatory activity
[27,30]. Polysaccharides isolated from Ganoderma and
Lentinula edodes have shown +immunomodulatory activity in
colitis animal models through the production of nitric oxide,
tumor necrosis factor alpha (TNF-a), and interleukin-6 (1L-6)
[24]. Other examples are the effects of Basidiomycetes extract
on the immunological function of inflammatory bowel disease
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patients and the ability of G lucidum to reduce the levels of
pro-inflammatory cytokinesin CRC patients[31,32]. In addition,
some studies show that acombination of different fungal extracts
iS necessary to maximize the immunological function of
different Basidiomycetes [33,34]. Hence, it seems that this
combination could send multiple stimuli to theimmune system,
increasing intracellular reactions and interactions [35-37].

Micodigest 2.0 (Hifas da Terra) is a nutraceutical, available
since 2016, that has had no adverse effects reported. Micodigest
2.0 wasdesigned asanutritional supplement for cancer patients.
It is sold directly to the consumer for approximately 300€ (US
$325.88) without a prescription from a health care professional.
Micodigest 2.0 comprises 9 fungal extracts: G lucidum, Ablaze,
Grifola frondosa, H erinaceus, Cordyceps sinensis, Inonotus
obliquus, P ostreatus, and Polyporus umbellatus. Taking into
account the beneficial effects of fungal polysaccharides, we
hypothesized that the fungal extract nutraceutical Micodigest
2.0 could be used to reduce complications after CRC surgery
with curative intent.

For these reasons, we have designed a double-blind randomized
clinical trial to evaluate the effect of Micodigest 2.0 on
complications after surgery with curative intent for CRC. Apart
from this purpose, we have aso set the following secondary
objectives:

- Evauate the safety of Micodigest 2.0 in CRC patients

- Evauatethe effect of Micodigest 2.0 on fecal microbiome
composition and diversity

- Evaluate the effect of Micodigest 2.0 on inflammatory
pattern, nutrition status, and quality of life

« Analyzetheeffect of the microbiome, inflammatory pattern,
and nutrition status on complications after surgery

Methods

Study Design

We designed this study as a randomized, double-blind clinical
trial. The study will be conducted in the gastroenterology
department of Hospital Universitario de Ourense, Ourense,
Spain. CRC candidates for surgery with curative intent will be
considered for inclusion in the study. Patients who meet the
criteriawill be screened and randomly allocated to be treated
with Micodigest 2.0 or placebo previous to admission.
Additionaly, we will stratify the included patients based on
tumor location (distal or proximal to splenic flexure). The
protocol includes a follow-up period of 4 to 6 weeks before
surgery. This study has been developed in line with Standard
Protocol Items: Recommendations for Interventional Trials
(SPIRIT) guidelines [38].

Ethics Approval and Consent to Participate

The study has been designed according to the Declaration of
Helsinki and thelatest Good Clinical Practice guidelines. Ethical
approval was obtained from the clinical research ethics
committee of Galicia, Spain (2021/ 036), and the study was
registered at Clinical Trials.gov [NCT04821258].

Informed consent will be obtained from all study participants.
Any possible protocol modification will be communicated to
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the ethical committee and all relevant parties. The staff study
members will inform participants that they can withdraw their
consent to participate at any time and for any reason.
Additionally, al study patientswill receive an information sheet
that will include objectives, methodol ogy; interventions; action
to be taken in case of forgetting treatment dose; benefits, risks,
and possible adverse events; voluntary participation and right
to withdraw; confidentiality; action to be taken with the
remaining treatment at the end of the study; and information
about the principal investigator. A trained medical doctor will
provide these documents at the first visit.

Inclusion Criteria

CRC patients will be aged 18 to 85 years, be a candidate for
surgical treatment with curative intent (stage I-111), have an
American Society of Anesthesiologists physical status
classification of | or Il and a score between 0 and 2 on the
Eastern Cooperative Oncology Group scale, understand the
information and make decision themselves (with preserved
cognitive function), and provide authorization after reading the
study information sheet.

Exclusion Criteria

Patients who are candidates for neoadjuvant therapy, have
concomitant carcinoma (carcinoma diagnosed in a person who
has previously experienced another cancer at any time), are
alergic to the supplied nutraceutical or previous medical
diagnosis of malabsorption syndrome, have a mental disorder
that can cause the loss of cognitive function, have active
infection or have taken antibiotic therapy in the last month, or
have had previous colectomy surgery will be excluded from the
study.

Intervention

Patients will be randomized into 2 treatment groups. arm A
(control) patientswill be treated with placebo before surgery in
the same way and timing as the nutraceutica and arm B
(experimental) patients will be treated with Micodigest 2.0
before surgery.

The Hifas da Terracompany will provide Micodigest 2.0 as 30
capsules and 300 mL syrup with a syringe to measure doses.
Thedrinkable syrup consists of organic extractsfrom G lucidum,
A blazei, G frondosa, H erinaceus, Pleutorus eryngii, P
ostreatus, Myrciaria dubia, and purified water, raw agave, and
natural aroma. The clear vegetable capsules contain
Levilactobacillus brevis, Lactiplantibacillus plantarum,
magnesium stearate, silicon dioxide, and extract from G lucidum.
This treatment is a dietary supplement that has been available
since 2016; no adverse effects have been reported. Thetreatment
dose will initiate with 10 mL/day and 1 capsule/day (before
breakfast or before lunch) for 7 days and increaseto 20 mL/day
and 2 capsules/day (10 mL + 1 capsule before breakfast and 10
mL + 1 capsule before dinner) until surgery admission (4-6
weeks).

In the same way, the Hifas da Terra company will supply
placebo as 30 capsules and 300 mL syrup with a syringe to
measure doses. The drinkable syrup consists of purified water,
natural aroma, and agave nectar. Thissyrup also includes peptin
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and guar gums as gelling agents and potassium sorbate as
preservative. The capsules contain  hydroxypropyl
methylcellulose and silicon dioxide as anticaking agents and
microcrystalline cellulose asagelling agent. The treatment dose
will initiatewith 10 mL/day and 1 capsule/day (before breakfast
or before lunch) for 7 days and increase to 20 mL/day and 2
capsules/day (10 mL + 1 capsule before breakfast and 10 mL
+ 1 capsule before dinner) until surgery admission (4-6 weeks).

The assigned study intervention will end if allergic reactions or
any serious adverse events are reported. Additionally, patient
withdrawal will beacriteriafor discontinuing any intervention.

Randomization

We will randomize into the 2 parallel treatment arms using the
distribution of ablinded treatment kit containing test or placebo
supplementation. We will perform randomization using a code
list randomly created using R software (R Foundation for
Statistical Computing). Thiscodelist will include atotal of 144
random numbers. Each random number will match withaunique
identification code that will identify test or placebo. The
randomization will ensure an equal sample sizefor each group.
The dietary supplement will be randomly assigned into the test
or placebo groups at a 1:1 ratio according to the random numbers
generated.

Blinding

Thisisadouble-bind clinical study, so the patient and trial staff
will not know the arm of allocation. Thetrial staff will prepare
treatment kits by assigning them the identification codes
following the randomization list. The kitswill look exactly the

same, with the name of the company, name of the drug, and
information about how to take the treatment. The kit code will

Table 1. Study schedulefor clinical study visits.

Regueiro et a

be identified by the principal investigator of the study only if
needed for the safety of the patients.

Preoperative Nutritional Supplementation

Nutritional supplementation will be carried out based on the
risk of malnutrition and independently of the study protocol.
To identify those at risk of malnutrition, a Patient-Generated
Subjective Global Assessment (PG-SGA) will be completed by
the patient [39]. In case of moderate or severe malnutrition, we
will refer patients to nutrition consultation. Patients referred to
nutrition consultation will also complete the treatment during
the follow-up period before surgery (4-6 weeks).

Sample Size

We designed the study on the basis that the complication rate
in the nonintervention arm is 40% and that a 50% reduction
would be clinically relevant. Assuming a3 error of .80 and an

error of .05, 64 patients should be included in each arm.
Accounting for adropout rate of 10%, it would be necessary to
include atotal of 144 patients (72 patientsin each group). The
sample size calculation was performed with the Ene 3.0
(GlaxoSmithKline SA) statistical software. A medical doctor
will explain the benefits of participating in the study to the
patients at the digestive oncology consultation to reach the target
sample size.

Study Period

A participant’s involvement in the study will end after 4 to 6
weeks. The schedule of this study will include enrollment,
allocation, weekly phone call, and closeout visit at the time of
patient admission (Table 1). We will also collect information
after patient discharge.

Time point Study period

Visit 0

Visit 1 Follow-up Closeout Discharge

Enrollment
Selection criteriareview O
Informed consent O
ID number
Randomization
Intervention
Arm A (placebo)
Arm B (experimental)
Compliance
Assessment
Nutritional evaluation
Quality of life
Medical history
Complication rate (Clavien-Dindo)
Adverse effects
Fecal and blood sample collection
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At visit 0, we will review inclusion and exclusion criteria
Patients who meet the criteriawill be informed about the study
and assigned an ID number. The principal investigator will
record and keep this number appropriately. Patient will receive
the informed consent and a device to collect afecal sample at
home.

Atvisit 1 (baseline), if patient agreesto participatein the study,
wewill perform randomization. Wewill aso evaluate nutritional
status and perform the quality of life assessment. Previous
medical history will be recorded, fecal sample will be obtained
from the patient, and blood samples will be collected. If
malnutrition is detected, we will refer the patient to nutrition
consultation. Additionally, the patient will receive another
deviceto collect the needed fecal sample at the end of the study.

Follow-up visits will be performed weekly for 4 to 6 weeks.
Wewill usethisweekly phone call to collect dataabout adverse
effects and treatment compliance.

Closeout visit will be done at the sametime as patient admission.
The intervention will end at this time, and patients will return
the remaining treatment to researchers. We will also pick up
fecal and blood samples, evaluate the nutritional status, and
assess quality of life again. Further, data about adverse effects
will be collected.

The end of the study will be defined by patient discharge. We
will evaluate and classify the surgery complications at thistime.
Data collection will include information about antibiotic
prophylaxisused, length of stay, vital status, surgery performed,
and final staging of the CRC according to the TNM.

Outcomes and Data Collection

Medical History

Data regarding inclusion and exclusion criteria, demographic
variables, tumor location, tumor stage, and type and duration
of symptomswill be collected at first visit. At thetime of patient
discharge, wewill also recover dataabout type of surgery, length
of stay, vital status, type of surgery complications, and
stratification of postoperative complications according to the 5
categoriesin the Clavien-Dindo classification.

Nutritional Evaluation

We will use 4 anthropometric measures to evaluate nutritional
status: weight, height, BMI, and body fat percentage. Nutritional
status assessment will be based on the PG-SGA survey and
albumin, prealbumin, total lymphocytes, and hemoglobin levels.

Quality of Life

We will use the 36-item Short Form Health Survey to evaluate
the quality of life. This survey has been validated and is
frequently used to assess quality of lifein CRC patients [40].

Treatment Compliance

A staff study member will deliver treatment for 6 weeks at the
baseline visit. The researchers will ask about compliance and
quantity of treatment used at follow-up visits. Patient will return
the remaining treatment at closeout visit. This delivery option
has been proposed to minimize visitsto the hospital and promote
retention and completion of follow-up.

https://www.researchprotocol s.org/2022/5/€34292
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Adver se Effects

Adverse events and their severity will be collected using the
Common Terminology Criteria for Adverse Events (CTCAE)
version 5.0 [41]. The principal investigator will be responsible
for reporting adverse effects of interest and serious events to
the sponsor. The sponsor must immediately report possible
serious events that may be related to the treatment.

Blood Samples

Blood sampleswill be collected at baseline and closeout visits.
These sampleswill be stored at —20 °C until analysis. Laboratory
analysis will include hemoglobin, mean corpuscular volume,
mean corpuscular hemoglobin, albumin, prealbumin, C-reactive
protein, creatinine, prothrombin time, neutrophil-lymphocyte
ratio, IL-6, IL-10, and TNF-a levels.

Fecal Samples

Fecal samples will be collect at baseline and closeout visits.
Patient will collect the samples at home and deliver them to the
clinicwithin 4 hours of collection. Again, sasmpleswill befrozen
at —20 °C until analysis. Fecal sample analysiswill start with a
high-quality DNA extraction. The analysis will continue with
the bacterial 16S ribosoma RNA gene being sequenced on a
MiSeq benchtop sequencer (Illuminalnc). Finally, microbiome
composition will be defined using metagenomic species and a
database with >200,000 strains.

Data M anagement

We will collect all the data in an electronic data notebook.
Additionally, the principal investigator will keep a copy of all
these data to ensure data entry security. Data integrity will be
enforced using datarules and checks applied at the time of data
entry. Moreover, al the modifications to the data will be
documented. A missing visit will not imply alossto follow-up.
The principal investigator and all staff membersresponsiblefor
data collection and data analysis will have access to the final
trial data set.

Data Confidentiality

Thetria staff will depersonalize all the information related to
patients and keep these data anonymous. Moreover, the results
of the study will always be presented globally in order to
preservethe confidentiality of the data. The promoter, Fundacion
Biomeédica Galicia Sur, will obtain clinical trial insurance to
cover any physical injury or damageto property that may occur
during the study. Thisclinical trial insurance will also provide
coverage for the promoter, researcher, collaborators, and head
of the center where the study is performed.

Statistical Analysis

Descriptive Statistics

Descriptive analysiswill be performed with SPSS (version 24.0,
IBM Corp) statistical software. We will use frequency and
percentage to describe qualitative variables and median and
interquartile range to describe quantitative variables.

Inferential Statistics

We will apply inferential statistics to identify differences
between the control and experimental groups. In general,
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dichotomous variables will be compared with chi-sguare tests,
whereas qualitative variables with more than 2 categories will
be compared with analysis of variance tests. Continuous
variableswill be compared with t testsfor independent samples
or Mann-Whitney U testsif they do not meet normality. P<.05
will be considered statistically significant. More specifically,
to analyze the outcomes of the study the following statistical
methodology will be performed:

«  Wewill analyze the complication rate after surgery in the
2 intervention groups. Wewill basethisanalysis on severity
and type of complication. After stratification by tumor
location, we will use chi-square teststo identify significant
differences between the 2 groups. Risk ratio and 95%
confidence interval will be used to describe the differences
found.

- We will describe adverse events reported in each group.
To find significant differences between the 2 groups,
chi-square tests will be used after stratification by tumor
location. Risk ratio and 95% confidence interval will be
used to describe the differences found.

- Diversity and composition of the gut microbiota will be
analyzed in the 2 groups using McNemar tests and t tests
to identify significant differences between the groups.

- Inflammatory differences between the 2 intervention groups
will be analyzed with t testsif variables meet normality or
Wilcoxon testsif variables do not meet normality. We will
aso anayze the dynamic changes of the
neutrophil-lymphocyte ratio in the 2 intervention groups.

- Differences in dietary pattern and quality of life will be
analyzed with McNemar tests for qualitative variables and
t tests for quantitative data.

«  We will perform a univariate anaysis to identify any
associations between impact of the microbiome,
inflamnmatory and dietary patterns, and surgery
complications. We will perform a multivariate regression
with the significant variables found. In addition, the model
fit will be assessed using alikelihood-ratio test, area under
the receiver operating characteristic curve, Akaike
information criterion, and Bayesian information criterion,
and we will then validate the model designed using the
bootstrap method.

Finally, wewill perform acausal mediation analysisto measure
the direct and indirect effects of Micodigest 2.0 on colorectal
surgery complications. We will include as mediators the
variables related to complications after surgery. This analysis
will also show the total effect of other variables on colorectal
surgery complications.

Results

This study was funded in 2020 by the Center for Industrial
Technology Development with the project “Research on the
modulation of microbiota and its effects on biomarkers
associated with well-being and health (2/3).” Patient recruitment
began in September 2021, with completion tentatively set for
September 2022. We expect to complete the analysis, publish
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the results in local and international journals, and present the
study findings at conferences and clinical meetings in 2023.

Discussion

Principal Findings

The trial has been designed to evaluate the effects of a new
dietary supplement on complications associated with surgery
in CRC patients. Theresults, if positive, may provide achange
in the current guidelines for preoperative care in CRC.
Additionaly, this study protocol will confirm the safety of the
Micodigest 2.0 supplement and evaluate patient adherence to
this new treatment. In sum, the results may provide a simple,
safe, and inexpensive intervention with good adherence rates
to reduce surgery complications and consequently improve the
quality of life of CRC patients.

The protocol is necessary not only to study the effects of
Micodigest 2.0 but also to investigate patterns and features
related to complications after surgery. The results may show
clinical features, inflammatory patterns, or nutritional statuses
associated with postoperative complications. Moreover, the
results could show new effects of gut microbiota on surgery
complications. Therefore, the protocol could identify risk factors
for postoperative complications and contribute to the design of
new clinical studiesto prevent CRC surgery complications.

Interest in the role of fungal polysaccharidesin gut microbiota
and immune regulation hasincreased in recent years. Theresults
of this study may improve the knowledge about the biological
functions of fungal polysaccharides. Further, thistrial may help
to define new health benefits of these bioactive polysaccharides
and design new studies on their use in CRC patients. Hence,
the use of fungal polysaccharides as probiotics could introduce
anew step in the prevention and treatment of CRC. Bioactive
polysaccharides may improve the response to treatment,
especially immunotherapies, due to their immunomodulating
activity. These polysaccharides could also increase the safety
of treatments commonly used in cancer and aleviate adverse
effects of these therapies. Additionally, the anti-inflammatory
activity of funga polysaccharides could influence
carcinogenesis, progression, and tumor metastasis.

Limitations

A potential limitation of our study is the risk of loss to
follow-up. Remarkably, thelossto follow-up could be different
for one of the exposure outcome categories. In consequence,
the measure of association will be biased. Additionally,
nonadherence to the treatment could be another potential
limitation of our clinical trial. Hence, some subject will fail to
adhere to the protocol, and nonadherence will cause an
underestimated measure of association.

Conclusion

In summary, this clinical trial may provide a safe and effective
treatment for CRC surgery complications and contribute to new
study designs for the management of CRC surgery candidates
for resection with curative intent.
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