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ABSTRACT

1.1 |

Lifestyle modifications (LMs) are recommended as first-line therapy for gastroesophageal reflux disease (GERD). This study aims
to evaluate in a population with a high burden of GERD a lifestyle medicine intervention aimed at reducing GERD symptoms
and medication use through patient-driven health goal setting, health coaching, and SMART LM prescribing. First responders
to the attacks at the World Trade Center on September 11, 2001 have a high GERD burden associated with exposures at Ground
Zero and lifestyle. An LM GERD-specific intervention, delivered virtually and integrating health technology for data capture, will
be implemented in this cohort with the goal of reducing GERD symptoms and/or medication use. This study aims to investigate
the value, feasibility, and satisfaction of full LM six-pillar of health intervention that includes patient-driven health goal setting
and health coaching over a 6-month period in the treatment of GERD. A nonrandomized, noncontrolled prospective intervention
will be implemented in patients with GERD who expressed interest in LMs. All participants will complete a self-administered
(delivered via text) baseline American College of Lifestyle Medicine six-pillars of health survey and monthly GERD-Health
Related Quality of Life (HRQL) symptom and medication use questionnaires. Participants will receive seven telemedicine visits
over 6 months with LM physicians that will include an initial GERD history evaluation and health coaching on GERD-specific
modifications. Additionally, participants will self-rate confidence in achieving three LM modifications of high interest and SMART
prescriptions will be written. Monthly coaching sessions to monitor progress with LM modifications will be provided and progress
tracked over the 6-month study period. A satisfaction survey will be completed approximately 1 week after study completion.
Outcome measures include GERD-HRQL scores and medication use. Patient satisfaction, feasibility, and acceptability will be
surveyed at the end of the intervention.

| Introduction including poor nutrition, physical inactivity, tobacco use, and
excessive alcohol consumption [1]. Fewer than 3% of Americans
meet criteria consistent with following a healthy lifestyle [2].

Gastroesophageal reflux disease is a chronic gastrointestinal

Overview of Gastroesophageal Reflux Disease

Chronic diseases, the leading cause of death and disability in
the United States, are in large part driven by lifestyle habits

disorder that is characterized by the regurgitation of gastric
contents into the esophagus and is the most common chronic
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gastrointestinal-related diagnosis in the United States with an
estimated prevalence in North America between 18.1 and 27.8% |3,
4]. The global burden of GERD has increased significantly, with
prevalent cases worldwide rising by 77.5% from an estimated 441
million in 1990 to 784 million in 2019 [5]. Risk factors for GERD
include older age, excessive body mass index (BMI), smoking,
anxiety/depression, and reduced physical activity [6-10]. Food
choices and eating habits also contribute to GERD; these include
the acidity and spicing of food, alcohol consumption, as well as
size and timing of meals, particularly with respect to symptoms
during sleep [8, 11]. Recreational physical activity appears to be
protective, except when performed postprandially [12].

GERD can increase risk of laryngopharyngeal reflux, obstructive
sleep apnea, erosive esophagitis, esophageal stricture, Barrett’s
esophagus, and esophageal adenocarcinoma (EADC) [4, 13-15].
GERD may also increase risk for esophageal squamous cell
carcinoma, and laryngeal squamous cell carcinoma [16]. In the
United States, EADC represents about 1% of all cancers with
an overall 5-year survival rate of 20%. Globally incidence and
mortality of EADC are on the rise [16]. GERD-related medications
are among the most prescribed drugs globally. It is estimated that
100 million prescriptions for GERD are written annually in the
United States [17, 18].

At the same time, long-term Proton Pump Inhibitor (PPI) use
has come under scrutiny due to potential association with a
number of side effects including increased risk of fractures [19,
20], pneumonia [21, 22], vitamin B12 deficiency, chronic kidney
disease, dementia [22-26], myocardial infarction [27]. While the
strength of evidence for harm is variable and PPI use is generally
considered safe, awareness of potential risk has increased concern
among many patients [23]. Patient awareness of potential adverse
effects of PPI use has generated increased interest in alternate
approaches to symptom and disease management.

Symptoms related to GERD include heartburn, regurgitation,
and noncardiac chest pain, and have been consistently shown
to reduce quality of life (QOL) in those affected [24-27]. Symp-
tomatic GERD impacts QOL through sleep disturbance (e.g.,
nighttime awakening) [28, 29], psychological distress (e.g., fear
of worsening disease or cancer initiation) [30-33], social and
interpersonal disruption (e.g., impact on social gatherings, dining
out, travel, intimacy), work productivity (e.g., fatigue and/or
discomfort affecting job attendance and performance) [34-37],
fear or difficulty adhering to dietary restrictions (e.g., anticipation
of symptoms and limitation of food choices), and the financial
burden of costs associated with treating and managing GERD [31,
38-40].

1.2 | Growing Role of Lifestyle Modifications in
Patient-Centered and Value-Based Care

Patient-centered and value-based care revolves around the idea
of improving healthcare quality for patients through an emphasis
on preventive measures to reduce risk before problems begin.
Patient-reported health outcomes such as measures of QOL are
increasingly important indicators of patient-centered quality of
care. Patient-centered quality of care focuses on an individual’s
particular healthcare needs with the goal of empowering them to

become active participants in their care [41, 42]. Patient-reported
outcome measures (PROMs) assess patients’ perceptions of the
status of their health and QOL, measured over time. PROMs are
an integral component of a value-based healthcare system and the
practice of value-based medicine.[43-45]. Lifestyle modifications
by necessity are patient driven requiring active participation to
set and acheive goals patients themselves deem important to their
QOL.

Treatment guidelines uniformly endorse lifestyle modifications
such as weight loss, dietary restrictions, and meal timing as
first-line GERD therapy [46-49]. For GERD, the strength of
evidence for the efficacy of recommending lifestyle changes such
as weight loss is low to moderate [49, 50]. Reasons for low
supportive evidence include lack of randomized controlled trials
and standardization, focus on single variables such as weight loss
despite causal heterogeneity, variation in individual physiologic
response, inadequate follow-up time, confounding factors such as
ongoing medication use, and the paucity of lifestyle modification
and intervention research in general [46-48, 51-54].

Advice such as smoking cessation or weight loss from clinicians
to modify risk factors is recommended for a number of chronic
conditions, including for patients with known cardiovascular
disease risk factors [55]. However, even when physicians are
highly confident in the efficacy of behavior change, many fail
to initiate, or even discuss it with patients due to limited time,
inadequate training, or the belief that patients are not capable
of meaningful lifestyle change [56]. The pervasive sentiment
that recommending behavior change is essentially futile may
tacitly disincentivize clinicians and researchers from more fully
exploring the role of lifestyle modifications in the treatment
of GERD. Evidence based modalities to improve adherence
to lifestyle modifications may improve QOL, patient-centered
outcomes, and value based healthcare delivery.

1.3 | Lifestyle Medicine to Optimize Behavior
Change

Lifestyle medicine (LM) is a relatively new medical specialty
that aims to address the root causes of chronic conditions using
evidence-based lifestyle interventions as the primary therapeu-
tic modality—before prescribing medications—to prevent, treat,
and manage chronic diseases [57]. LM represents a paradigm
shift toward proactive, collaborative, wholistic healthcare to
help patients optimize the six pillars of health—good nutrition,
adequate physical activity, stress management, sleep hygiene,
positive social connections, and the avoidance of harmful sub-
stances such as tobacco and alcohol. LM helps patients move
along a continuum toward maintaining whole food, plant-
predominant nutrition, regular physical activity, restorative sleep,
stress management, avoidance of risky substances, and positive
social connection to treat and reverse chronic disease [56, 58].

In traditional physician-patient interactions, clinicians typically
provide general advice that patients should improve lifestyle
habits such as diet or exercise but offer little practical guidance on
how to achieve change. In contrast, LM uses behavioral psychol-
ogy techniques to help patients discover their own motivations
for change, determine health goals of importance to them, and
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undertake concrete steps to achieve change. Rather than passive
recipients of expert directives, LM patients are active participants
engaged as the experts in their own care. LM providers must
be versed in the transtheoretical model for behavior change,
motivational interviewing (MI), cognitive behavioral therapy,
and positive psychology techniques [59-63]. LM requires that
providers adjust their mind frame to facilitate a process of patient
self-discovery to uncover their own goals, priorities, values,
strengths, and weaknesses and then working with them to build
confidence to undertake practical steps toward successful change
[56].

A key component of the practice of LM is health coaching
to help patients implement personalized action plans through
collaboration, empowerment, and accountability [62]. In con-
trast to traditional approaches, health goals are patient-derived
and based on readiness and confidence to make a particular
health behavior change that the patient feels is of importance.
Health coach clinicians negotiate with patients to devise spe-
cific, measurable, actionable, relevant, and time-bound (SMART)
lifestyle actions they are confident they can undertake [64].
These SMART actions then become LM prescriptions for which
patients agree to be held accountable. At subsequent sessions,
LM providers congratulate success, reinforce progress, explore
solutions for obstacles, problem solve for setbacks, and adjust
goals and SMART prescriptions as needed. LM as promulgated by
the American College of Lifestyle Medicine (ACLM) formalizes
the skills, knowledge, and training to move beyond advising
change toward activating change that can improve clinical
outcomes [56].

1.4 | Virtual Care Integration

A new era of virtual care, ushered in by the Covid-19 pan-
demic, has accelerated the adoption of telemedicine and remote
healthcare services and transformed the delivery of healthcare,
making it more accessible and convenient for patients. Virtual
consultations and digital health platforms have become integral
components of modern healthcare systems, revolutionizing the
patient-provider relationship. Frequent contact with healthcare
providers (face-to-face and virtual) who support, or “coach”
patients has been shown to increase success of long-term behav-
ioral change [65]. Virtually delivered care has been in common
use in the behavioral healthcare setting for years, as it facilitates
more frequent opportunities to engage and support patients over
time—an essential component of behavior change management
[66].

Synchronous, virtual, “face-to-face” encounters help to “meet”
patients more often in the places where their lifestyle habits are
best understood [67]. Asynchronous encounters via health apps,
texts, emails, or electronic medical record (EMR) patient portals
expand ways to connect with patients to provide education, tips,
support, and reminders. Digital technology is revolutionizing
healthcare by enabling bidirectional information flow between
patients and healthcare providers and permitting the capture of
health-related data outside of clinic walls. Patients can receive
HIPAA-compliant information, access apps, and send HIPAA-
compliant health data back to providers via the internet, smart
medical devices and implants, wearable fitness/health trackers,

and cell phones [68-70]. Surveys suggest that patients enrolled
in clinical trials prefer using mobile technology over traditional
in-person forms of assessment [71, 72]. Virtual care and digital
health technology opens new possibilities to support patients as
they undertake behavior change.

1.5 | Novel Intervention for GERD Therapy

This paper describes a novel intervention, believed to be the first
of its kind, which combines virtual encounters, digital healthcare
technology, and an LM intervention (as defined by ACLM) to
reduce symptoms and medication use in a population with a
high burden of GERD. The intervention will be delivered solely
through telemedicine encounters and data will be collected using
digital technology. This digital-forward approach facilitates real
time capture of PROMs of symptom and medication use to guide
a 6-month program of health coaching and nonpharmacologic
prescribing for the treatment of GERD. Study outcome measures
are patient report of GERD symptoms and/or medication use.
The study is referred to as the Lifestyle Medicine for GERD
Program—the “LMG Program.”

1.6 | Hypothesis and Aims

We hypothesize that participants in the WTC LMG Program
will experience a reduction in symptoms and/or medication use
associated with GERD. Additionally, we aim to (Aim 1) assess the
feasibility of incorporating health data tracking technology (on-
line portals, text messages) to quantify and track GERD symptoms
and medication use in program participants, and (Aim 2) evaluate
participant behavior change and satisfaction with a telemedicine
LM intervention for GERD.

2 | Ethics

The Mount Sinai Institutional Review Board in accordance
with Mount Sinai’s Federal Wide Assurances (FWA#00005656,
FWA#00005651) to the Department of Health and Human
Services approved the protocol (21-00261, approved 8/11/2021
and renewed 7/7/23). All recruitment methods respect patients’
privacy and confidentiality and comply with HIPAA standards
when using patient data. Communication is unbiased, providing
accurate and thorough information about the program. The
voluntary nature of participation is emphasized to avoid any
perception of coercion.

3 | Methods
3.1 | Participants and Setting

This study will draw participants from the World Trade Center
Health Program (WTCHP) Clinical Center of Excellence at the
Selikoff Centers for Occupational Health located at Mount Sinai
Hospital in New York City. The WTCHP General Responder
Cohort (the cohort) consists of workers and volunteers who were
part of the rescue and recovery effort that followed the Septem-
ber 11, 2001 attack on the World Trade Center (WTC) towers.
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Eligibility criteria for entry into the WTCHP have been described
previously [73]. In 2020, the Mount Sinai WTCHP implemented
arobust virtual telehealth program, with the WTCHP data center
reporting that nearly 68% of all visits were delivered via telehealth
between March 2020 to March 2021 [67].

Study participants must have certification for WTC-related disor-
ders to receive treatment at the WTCHP. This requires medical
professional attestation that exposures present during the WTC
effort (airborne dusts, smoke, fumes, or other toxins), psycho-
logical stressors (danger, contact with bodies or body parts), and
physical stressors (heavy lifting or repetitive strain) played a
significant role in causing, aggravating, or contributing to the
responder’s physical or mental health condition. Gastrointestinal
disorders are connected to WTC dust and fume exposure with
irritation of the esophageal lining leading to prolonged inflam-
mation. According to the WTCHP data center, of the 61% of
responders who are certified for a WTC-related conditions, 53%
are certified for GERD, the second most common WTC-associated
condition [74]. GERD impairs health-related QOL in the cohort.
WTCHP member patients additionally express concern about
safety and potential side effects associated with common GERD
medications.

3.2 | Providers/Interventionists

All LMG Program interventions will be delivered by WTCHP
providers with experience in GERD management and who
have successfully completed the ACLM Board Review Course
Education Module (30 CME) and/or are board certified in LM by
the American Board of Lifestyle Medicine (ABLM).

3.3 | Technology

The intervention will be offered virtually only and will inte-
grate health assessment and data tracking digital technology
accessed via smart phone or online. Participants must have
smart phones or home computers to access self-administered
survey tools and educational components. All surveys will be
delivered and responded to via HIPAA-compliant text messaging
to participant smart phones. Participants will receive secure
text message prompts via short message service on their mobile
device, including links to a secure web form accessed on the
device’s native web browser, allowing patients to securely submit
the requested survey data. We will utilize the quality reviews
(Q-Reviews) platform, an established HIPAA-compliant, patient
engagement platform, fully approved by Mount Sinai Health
System. Quality reviews provides a digital engagement platform
that helps providers stay connected with their patients and
members across the care continuum [75].

3.4 | Patient Education Materials

Patient education materials will be developed to support the LMG
Program and will be shared with patients on-line, email, and
text platforms. Materials will be available on the Selikoff Centers
website and the app and accessible via all electronic devices.

One printed copy of the general informational educational packet
including the consent form will also be mailed to participants.
Our educational materials will adhere to the best practices of
health literacy levels and include:

* General information about GERD.

* General information about LM approach to chronic dis-
ease management (e.g. bespoke LMG Program participant
educational packet, and ACLM promulgated materials).

* General information about the WTC LMG Program; its
overview, concept, and benefits for GERD.

* Personalized tips and information to enhance behavioral
change success will be emailed via EMR patient portal as
appropriate for each participant.

* Resources with links to educational materials, websites that
will include information on diet, nutrition, smoking cessation,
exercise and fitness, alcohol influence, heart health, and so on.

* Information for clinic contacts, expectations, processes/
procedures, technical assistance, and consent.

3.5 | Surveys

The GERD-HRQL survey is a questionnaire consisting of 15
questions (plus a satisfaction question) used to measure symp-
tomatic change after medical or surgical treatment of GERD [76].
Symptoms are rated for each question along a 0-5 scale according
to the degree that participants find them bothersome, or they
interfere with daily life. The questionnaire generates three scores,
a total score (scale from 0 to 75), and heartburn and regurgitation
scores (both from O to 30). Scores on these latter two scales
that sum to <12 with each individual question not exceeding a
response of “2” indicate heartburn and regurgitation elimination
respectively. The GERD Medication Use questionnaire queries
the number, frequency, and type of medications taken for GERD
across the past week and past month.

Feasibility focuses on the program’s acceptability, practicality,
implementation, and integration. We will be modifying questions
from the acceptability of intervention measure (AIM), the inter-
vention appropriateness measure (IAM), and the feasibility of
intervention measure surveys, all valid and reliable measures of
implementation outcomes, consisting of four questions and a 5-
point Likert scale. Open-ended questions will also be utilized
to receive feedback on participants’ experience using this new
program and use of technology.

Satisfaction will be measured with the client satisfaction ques-
tionnaire adapted to Internet-based interventions (CSQ-I) [77] to
gauge if the LMG Program was well received and implemented.
The CSQ-I has shown to have internal consistency, factorial
structure, and construct validity. It utilizes a 4-point Likert scales
and covers intervention quality, if participants felt their needs
were met, if they would recommend the intervention, and if the
intervention was well explained and communicated.
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3.6 | Recruitment and Retention

Recruitment strategy includes referrals from other providers,
posters and flyers available in clinic waiting areas and exam
rooms, and mailed letters and text messages to potential par-
ticipants. During routine visits providers screen participants
and refer to the LMG Program if they meet criteria: (1) WTC-
related GERD certification; (2) either (i) desire to reduce GERD
symptoms occurring >1 days per week and/or (ii) interest in
reducing use of GERD-specific medications (PPIs, H2 receptor
blockers [H2B], and/or over-the-counter antacids [OTCAA]);
(3) an interest in LM approaches to GERD treatment; and (4)
proficiency in English.

The LMG Program coordinator will provide potential participants
(via text, email, on-line, and/or paper determined by participant
preference) program information, patient education packets,
assessment questionnaires, surveys, and consent forms. The LMG
Program coordinator will also discuss enrollment expectations
including inclusion/exclusion evaluation during initial visit, LM
virtual visits monthly over 6 months (total of seven visits),
pre/post evaluations and monthly surveys, and the provision of
verbal consent. We will use the “talk-back” method of assessing
understanding related to any risks or concerns that participants
express during consent or any phase of the LMG Program.

Retention strategies for participants will include telephone or text
reminders and confirmation prior to scheduled appointments,
and persistent follow-up for all no-shows with rescheduling,
through mechanisms already in place at WTCHP.

4 | Experimental Design
4.1 | Inclusion/Exclusion

During the initial LMG Program visit with the LMG Program
provider, potential participants will be screened for inclusion or
exclusion. Inclusion criteria include (1) WTCHP certification for
GERD; (2) heartburn symptoms defined as burning sensation in
(retrosternal) chest, usually after eating, which might be worse
at night and is not cardiac in nature, greater than once per
week; or (3) previous partial or full response to acid reduction
therapy (H2BPPI or OTCAA, or other “natural” therapies [aloe,
apple cider vinegar, etc.]). Participants are screened for exclusion
criteria that might preclude or make inadvisable enrollment in
the program. Expert gastroenterologist advisors review each case
for final decision to exclude. (Table 1).

4.2 | Intervention

Participants who meet inclusion criteria will undergo the full
LMG Program clinical intervention. To identify habits and behav-
iors for improvement and to inform goal setting, participants
will take pre- and postintervention surveys including the LM 6
Pillars of Health Vital Sign Survey (nutrition, physical activity,
sleep, substance use, stress, social connections) [56] and the 4Leaf
Survey [74], which estimates percent daily intake of whole foods.
The full intervention is described in Table 2. The LMG Program
is entirely telemedicine based—all contact with participants will

TABLE 1 | Exclusion criteria.

* Primary symptoms are abdominal (i.e., not in the chest,
epigastric), early satiety, postprandial fullness
(dyspepsia)

* Any history of esophagitis Los Angeles Grade B, C, D on
EGD

* Previous maxed acid reduction therapy w/ no response

* Any history of Barrett’s esophagus or H. Pylori infection
(unless proof of eradication, Test of Cure (TOC) in chart,
if no TOC refer to GI)

* Upper GI cancer in 1st degree relative

* Any h/o of chemotherapy or radiation therapy to the
chest

* Patient presenting with alarm features in need of
endoscopy, such as:
o New onset upper GI symptoms in patient >55y/o
o GI bleeding (hematemesis, melena, hematochezia,

occult blood in stool)

Iron deficiency anemia

Anorexia/unexplained weight loss

Dysphagia/odynophagia

Persistent vomiting

O O O o

be via real-time video or audio telemedicine encounters. The
intervention consists of self-administered baseline standardized
questionnaires delivered via text, or hard copy if preferred, just
prior to a visit; an initial telemedicine visit of 1-hour duration;
and subsequent follow-up visits of 20—40 minutes duration
scheduled at 2-weeks after initial visit, then monthly through 6
months of follow up for a total of seven visits.

Prospective participants who are excluded from the full LMG
Program will be provided with general information on Lifestyle
Modifications for GERD, advised to continue their present care,
encouraged to discuss with their primary care physician, and
schedule for a 6-month follow up with a LMG Program provider.

4.3 | Data Collection

Data relevant to GERD symptoms and medication use will be
collected just prior to each visit at (baseline), 2 weeks later,
and at monthly intervals for 6 months. Relevant covariate and
confounder data will be collected on the initial visit and if relevant
at the last visit and will include age, sex, race/ethnicity, BMI, and
current alcohol and tobacco use. Project investigators will have
secure access to downloaded data in comma separate value for-
mat from the Q-Reviews platform. These data are then transferred
into an SPSS database for inspection, cleaning, and analysis.

Data related to feasibility and satisfaction will be collected via a
texted survey approximately 1 week after completion of the LMG
Program. For measures of satisfaction the number of referred,
consented, eligible, and enrolled patients from the WTCHP will
be documented. Those who complete at least the baseline visit
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TABLE 2 | The intervention utilizes a standardized approach consisting of the following steps.

v X N v AW

10.

11.
12.
13.

. Questionnaire responses reviewed by LM provider at beginning of encounter (“LM 6 Pillar Vital Signs Survey,”

4Leaf Survey, GERD-HRQL, GERD-medication use, and five preliminary action step goals)

LM provider reviews with participants the six-pillar LM approach, emphasizing nutrition and physical activity, and
its application to GERD

Discussion of the comparison of participant’s “LM Vital Sign” assessment to current guidelines/recommendations
Highlight areas of possible action (e.g. eliminate sugary beverages)

Health coaching to negotiate and identify action goals

Identification of five potential goals (e.g. “I will drink one less sugary beverage/day for next 30-days”)

Assess each goal on a scale of 1-10 for readiness to change and confidence level for achieving each goal

Choice of top three goals (of five) based on change readiness and participant confidence levels rated at 7/10
Revision of goals if none meet these criteria, with use of MI techniques

Using SMART criteria, creation of an action step plan for each of the three goals, documentation in the chart, and
discussion of lapse/relapse prevention strategies

Write LM prescription using SMART criteria for which the patient agrees to be held accountable
Review and summarization of the visit and virtual “handshake” with participant to get buy-in

Scheduling follow-up visit

o, Months 4-14

' LM Telehealth
Intervention

Months 1-3
Preparation

Months 12-24
Feasibility and Patient

Staff education about intervention
protocol

Advisory Group review
Prepare patient education materials
IRB submission

Initial one-hour telemedicine visit

Satisfaction

Goal identification and create

Acceptability of Intervention
Measure

patient LM action plan trajectory

Patient Satisfaction Questionnaire

Follow-up visits
2 week after initial
Monthly for months 2-6 of study

Monitoring of symptoms, medication,
and activity through mobile app

Recruit, consent, and enroll 75 WTC

participants into LMG
Screening and

Enrollment
Months 4-14

FIGURE 1 | Study timeline.

will be tracked by the LM coordinator to determine the number
of encounters and retention rate in the program.

4.4 | Sample Size

We propose to enroll a total of 75 WTCHP cohort members
into a pilot LM intervention to reduce medication use and/or
symptoms. Sample-size estimates were made based on previous
research using the GERD-HRQL questionnaire. Full discontinu-
ation of long-term PPI therapy in GERD patients (without peptic
ulcer or esophagitis and using no other substitute treatment)
was successful in 27% of patients [78]. Using this figure and the
assumption that discontinuation with our intervention substi-
tuted as treatment would yield a two-fold increase in full PPI
discontinuation, in a pre/post design with the same subjects, a
sample size of 50 subjects would be required to have 80% power

Follow up and
Monitoring
Months 518

Data Analysis

Months 20-24

to demonstrate an effect at an alpha of 0.05. A sample of 75 partic-
ipants is therefore likely sufficient to demonstrate a positive effect
(or a non-negative effect) with respect to reduction or discontinu-
ation of medicines as well as symptom scores, accounting for both
overestimation of effect and potential drop-out from the study.

4.5 | Analytic Plan

4.5.1 | Hypothesis 1: Participants in the WTC LMG
Program will Experience a Reduction in Symptoms and/or
Medication Use Associated with GERD

The analytic plan will take the form of an interrupted time-series
design with the initial and 2-week questionnaire results serving
as the preintervention assessment (the two early assessments
accounting for potential regression to the mean and intrasubject
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repeat-test variability) and subsequent data representing postin-
tervention results. Repeated-measures ANOVA and ANCOVA
analyses will assess changes in symptomatology based on GERD-
HRQL scores and medication use reported on the questionnaires.

The interrupted time-series analysis is chosen for several reasons;
by using the participant as their own control, greater statistical
power is obtained to estimate the effect of the intervention;
internal evidence indicates that use of PPI and related medication
remains stable with little fluctuation in the WTC responders; and
a comparable control-treatment mechanism beyond usual care is
not available. Responses on the GERD-HRQL will be contrasted
with the published literature indicative of responses to treatment
and reduction of symptomatology in prior trials of medical
treatment for GERD. Most trials use cut-points on the GERD-
HRQL of 10 or lower to indicate little or no GERD symptoms,
and therefore success in treatment, whereas an increase to a
score of 15 is indicative of clear and persistent GERD in most
participants. Estimation of the effects of various components of
the LM intervention can also be made by including these as
covariates; for example, through comparison (pre/post) of both
self-reported data on habits (alcohol and tobacco use) and their
effect in the overall analyses on the outcome measures.

4.5.2 | Specific Aim 1 will Assess the Feasibility of
Incorporating Health Data Tracking Technology to
Quantify and Track GERD Symptoms and Medication Use
in Program Participants

Descriptive statistics will be used to analyze answers from the
modified AIM, the IAM, and the feasibility of intervention
measure.

4.5.3 | Specific Aim 2 will Evaluate Participant Behavior
Change and Satisfaction with a Telemedicine LM
Intervention for GERD

Satisfaction will be measured with the client satisfaction ques-
tionnaire adapted to Internet-based interventions (CSQ-I) [77], to
gauge if the LMG Program was well received and implemented.
Additionally, satisfaction will be assessed via answers to open-
ended questions will be entered into a qualitative data analysis
program such as Atlas.ti and analyzed for common themes.
Study timeline from preparation to data analysis is illustrated in
Figure 1.
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