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Abstract

Introduction: Clinically significant weight loss is defined as a >5% of initial body weight loss within a 6-month period.
The purpose of this study was to assess body weight change from a |2-week telehealth-based weight loss program that
integrated health coaching via video conferencing.

Methods: A total of 25 obese participants (12 males, |3 females) were recruited for this fully online 12-week weight loss
program. Participants were randomly assigned to either an intervention group or control group (n = |13 intervention, body mass
index (BMI) = 34.7 £ 4.5 kg/m% n = 12 control, BMI = 34.4 & 4.43 kg/m?). All participants were given access to a secure platform
for data tracking and video conferencing with the research team. The intervention group met with the medical doctor once per
month and with a registered dietitian, weekly. Control participants met with the research team at baseline and at 12 weeks.
Independent samples t-tests and Chi-square tests were used via SPSS version 24 with significance set to p < 0.05.

Results: There was a significant difference between the intervention and control groups for body weight loss (7.3 5.2 versus
1.2 + 3.9 kg, respectively, p < 0.05) as well as for percent body weight loss (7.16 +-4.4 versus |.5 +4.1%, respectively, p < 0.05).
Clinically significant weight loss was achieved in 9 out of |13 (69.2%) in the intervention group versus | out of 12 (8%) in the
control group.

Discussion: Mobile phone-based health coaching may promote weight loss. Weekly video conferencing with education may be
an applicable tool for inducing significant body weight loss in obese individuals.
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Introduction

National obesity statistics indicate more than two-thirds
(68.8%) of adult Americans have a body mass index
(BMI) > 30 kg/m>.! According to the Centers for Disease
COHtI‘O! and PrevenFion (CDC), the .eStimated. annual. C.OSt ZinHealth Medical Services, Inc. Los Angeles, CA, USA
of obesity in the United States (US) in (2006) is 147 billion 3Department of Physical Therapy, University of Saint Mary, Leavenworth, KS,
US dollars, with the cost of each obese patient being  USA
approximately $1429 more each year than Americans WhO 4Division Of Endocrinology, Diabetes, and Metabolism, David Geffen SChOOl
are of normal weight.2 Weight losses of 5% of total body ?f Medicine at University of California, Los Angeles, CA, USA

. .. . Department of Family and Consumer Sciences, Nutrition and Dietetics,
weight have been shown to produce significant 1mpr0\;eg California State University, Long Beach, CA, USA
ments in cardiometabolic diseases and overall mortality.”

'Department of Kinesiology, California State University, Long Beach, CA,
USA

Department of Mathematics and Statistics, California State University, Long
Paralleling the escalation in obesity is the boom in ‘smart
device’ technology. Currently, 58% of adults in the US own
a smart phone, highlighting the mass accessibility of health
and fitness apps among populations with and without access
to healthcare.” Many commercially available apps focus on
both calorie counting and physical activity.® These
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applications, however, are for personal monitoring and do
not connect with a secure electronic platform nor do they
provide live health coaching such as video conferencing.
Although, these types of applications exist, there are very
few commercial-based programs that include live video con-
ferencing with a health and wellness professional to deliver
wellness coaching and lifestyle modification strategies.’
Unlike telephonic or text messaging-based communications,
using real-time audio and visual systems with video confer-
encing maintains a face-to-face advantage. Practitioners can
attest to verbal and non-verbal cues from the patient, build-
ing rapport and providing customized feedback to encour-
age lifestyle and behavior changes.'”

Despite the improved accessibility to telehealth plat-
forms supporting video conferencing, its application to
reduce excess body weight has not been widely adopted
in structured weight loss programs. Currently, clinicians
are primarily using this technology for psychiatric visits,
urgent care needs, or chronic illness follow ups.'' Little
evidence is available related to impacts of structured video
conferencing in combination with health coaching on
meaningful weight loss.'>'* The use of health coaching
or wellness coaching is becoming more prevalent for deliv-
ery of behavior modification education because of the
personalized attention for the individual. Health coaching
has been shown within the Veterans Affairs system and
through health insurance companies to produce greater
weight loss in comparison with traditional methods.'*

Cornerstone, multicenter, and internationally reput-
able clinical trials for weight loss management
(including the LOOK Ahead trial,'> the Diabetes
Prevention Program,'® and PoundsLost trial'’) elucidate
common characteristics for success. These common
features include: 1) frequent contact with weight man-
agement professionals, 2) structured behavior modifica-
tion education, 3) frequent self-monitoring of nutrition,
physical activity, and body weight and 4) personalized
feedback to provide solutions for common obstacles
with weight loss.'®

Self-monitoring and mobile health (mHealth) devices
provide a systematic observation of individual behavior.
Self-monitoring behaviors that have been shown to
facilitate adherence and increased weight loss include:
weighing frequently, recording of food/beverage intake,
and tracking physical activity.”” 2> Several mHealth
devices exist including accelerometers, wireless Bluetooth
scales, and blood pressure cuffs. These devices provide
more real-time feedback and thereby provide more infor-
mation for the user. Furthermore, combining devices
with a health coach allows for greater individualized
feedback.”

This randomized controlled trial (RCT) sought to
determine the efficacy of a medically monitored weight
management program with weekly health coaching
versus no health coaching through video conferencing
for weight loss using mobile health devices. Tracking,
mHealth device usage, and physical activity were mea-
sured weekly for progress evaluation.

Methods
Study population

A total of 12 men and 13 women aged 23—64 years, with a
BMI of 34.6+4.33kg/m” volunteered for this 12-week
single-blinded RCT. Participants were weight stable, not
using tobacco products, did not have metabolic or renal
disease, and were not using medications known to alter
metabolism (antidepressants, insulin, thermogenics, etc.).
Participants on stable blood pressure medications who
were otherwise determined healthy (by self-reported med-
ical history and with clearance with the study physician)
were eligible to participate. Patients were eligible to par-
ticipate if they lived in the state of California, USA owned
and were able to operate an Apple iPhone® version 4 or
newer smart phone, and had access to internet connection
to support video streaming. Exclusion criteria included:
diagnosis of type 1 or 2 diabetes mellitus, receiving treat-
ment for a serious medical condition (i.e. cancer), taking
medications specifically for weight loss, or actively parti-
cipating in a medically supervised weight loss program.

Patients were recruited via flyers, word of mouth, and
email list-serve of individuals previously consenting to
receive email marketing from inHealth Medical Services,
Inc., USA. Participants were recruited irrespective of sex,
place of residence (inner city, countryside) and educa-
tional level. After interested volunteers made initial con-
tact, pre-participation screening was conducted by the
research team which determined volunteers’ suitability
for participation according to the inclusion and exclusion
criteria. Based on initial interest in the study, participants
were randomly assigned to the video conferencing (VC)
group with health coaching, or the control (CON) group,
without health coaching (Table 1). Stratified randomiza-
tion was completed by a statistician following a baseline
questionnaire. The treating medical team was unaware of
group assignment until the initial visit (Figure 1). Both the
VC and CON groups were single-blinded to their rando-
mized condition.

Approval was obtained from the California State
University, Long Beach Institutional Review Board,
USA prior to commencement of the study.

Weight loss program

All participants participated in a 12-week telemedicine-
based weight loss program where the program structure
was similar to a commercially available weight loss pro-
gram from inHealth Medical Service, Inc. A total of three
wireless Bluetooth devices were delivered to each partici-
pant’s home: an accelerometer (Withings® Activite Pop,
Cambridge, MA, USA), a blood pressure monitor
(Withings®  Wireless  Blood  Pressure ~ Monitor,
Cambridge, MA, USA), and a body composition scale
(Withings® Body Scale, Cambridge, MA, USA) free of
charge. Phone and video conferencing calls were used to
demonstrate use and application of the devices, including
one-on-one support to connect devices and a username
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Table 1. Baseline demographics.

VC (n=13) CON (n=12)
Parameter M SD M SD
Age (year) 41.2 13.9 524 23.9
Weight (kg) 106.7 25.5 99.8 19.1
Body Mass Index (kg/m?) 347 4.5 34.7 4.3

Note: No significant differences were found between VC and CON groups
at baseline. Data are presented as mean (M) =+ standard deviation (SD).
CON: control group; VC: video conferencing group

and password to enter the American Well® (Amwell®,
Boston, MA, USA) site and app. Amwell is a HIPAA
secured telemedicine platform providing video conferen-
cing data collection capabilities. All devices provided
real-time feedback to the participant via Bluetooth con-
nectivity of their mobile device. All devices were
connected to the Amwell secure database via the secure
Amwell app for wireless transmission of device data.

All participants were instructed by the study medical
doctor to follow a caloric deficit to induce body weight
loss of 1-2 Ibs/week. To assist in compliance with caloric

[ Screened ]

Screened prior to eligibility
assessment (n= 127)

——> | .

Excluded (n=71)
Declined to participate (n=71)

[ Enrollment ]

Assessed for eligibility (n=56)

Excluded (n=26)

BMI <30 kg/m? (n=7)

Lived out of state (n=1)

No iPhone ® (n=7)
Declined to participate (n=2)

L
Age <18 or >65 (n=4)
Pre-existing health condition (n=3)
Had uncontrolled Hypertension (n=1)
Did not respond to research team
Randomized (n=30) (n=1)

v

A

—

Allocation ) v

Allocated to video conferencing (VC) (n=15)
. Received meal plans and devices (n=15)
e Received allocated intervention: weekly
education modules and health coaching (n=15)
. Had access to self-monitoring feedback via app
and devices (n=15)

J
Allocated to control (CON) (n=30)
e  Received meal plan and devices (n=30)
. Did not receive allocated intervention (n=30)
e Had access to self-monitoring feedback via app
and devices (n=30)

[ Follow-Up ] v

J

Discontinued intervention (scheduling
issues) (n=2)

Discontinued control (device syncing issues,
family emergency) (n=3)

Analysis

| |

Analyzed (n=13)

Analyzed (n=12)

Figure 1. Participant flow diagram.

BMI: body mass index; CON: control group; VC: video conferencing group
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recommendations, participants were instructed by the
research team at baseline to electronically report dietary
intake and physical activity via MyFitnessPal® where data
were accessible through the Amwell secure database.
MyFitnessPal® is a commercially available application that
can be accessed on a mobile device to provide real-time feed-
back that automatically calculates caloric intake as well as
grams of carbohydrate, protein, and fat intake per day.**

Each video conference with the medical doctor or regis-
tered dietitian was conducted using the Amwell site in
both the VC and CON groups. The study medical team
included one medical doctor (endocrinologist) and two
registered dietitians. All health coaching was performed
weekly and was based on the education content adminis-
tered to the patient that week. Health coaching sessions
were done one-on-one by the same a registered dietitian
with a Level 2 Certificate in weight management adminis-
tered by the Academy of Nutrition and Dietetics. The
study-registered dietitians administered feedback to the
patients related to the weekly content on nutrition, fitness,
and behavioral change techniques.

Control group. The participants that were assigned to the
CON group received the Bluetooth, scale, watch, and
blood pressure cuff but did not have weekly health coach-
ing sessions. Participants completed the same video con-
ference-based examination with the study physician,
calorie recommendations, and physical activity guidelines
from the registered dietitian at baseline. Patients had a
final visit with the same medical doctor and dietitian
post intervention.

Video conference group. The participants assigned to the VC
group received an online curriculum (created using con-
tent derived from national organizations, designed and
compiled by a team of health professionals from
inHealth Medical Services, Inc., Los Angeles, CA, USA)
that emphasized the nutrition needs for weight loss and
management and behavioral principles of self-monitoring,
exercise, goal setting, behavior modification, cues and
triggers, problem solving, stress management, and lapse
prevention (see Table 2). Educational curriculum was
delivered via the secure website as a once per week video
module and educational handout. The registered dietitian
provided individualized feedback during the weekly ses-
sion with the participant based on the weekly education
module.

Statistical analysis

The primary outcomes were change in body weight, BMI,
and weekly usage of trackers. We used a two-sample
Student’s 7-test to assess the difference in average change
from baseline between the intervention and control
groups. We used two-sided tests with a significance level
of @ =0.05. We performed intent-to-treat analysis with the
most conservative method of substituting baseline for the
final for those with incomplete data. Further exploratory

Table 2. Weight management education program treatment.

Description

Nutrition education Nutrition label reading, mindful/intuitive
eating, fiber, hydration, macronutrients,

calorie counting

Fitness education Current guidelines for physical activity,
increasing NEAT calories, problem sol-
ving, measuring intensity, nutrition and

exercise
Behavior modification ~ Gathering support, managing lapses,

SMART goal setting, stress management

Educational topics as module videos and handouts provided to the VC group
only.

NEAT: non-exercise activity thermogenesis; SMART: specific, measurable,
achievable, relevant, timely; VC: video conferencing

analyses among the participants who received the inter-
vention included linear regression to assess an association
between primary outcomes and both the number of ses-
sions attended and the number of weights recorded (a
measure of self-monitoring). All analyses were performed
using SPSS version 24 (SPSS Inc., Chicago, 1L, USA).

Results

A total of 30 participants were enrolled in the study and
25 completed the trial (3 CON and 2 VC participants
failed to complete the program) (Figure 1). Baseline char-
acteristics of randomized study participants are summar-
ized in Table 1. There were no significant differences in
baseline characteristics of sex, weight, age, or starting
BMI between those randomized into the VC or CON
groups (p > 0.05).

The VC group had a significantly larger mean reduc-
tion in total body weight loss (BWL) (7.3 +£4.4kg), in
comparison with the CON group (1.5+4.1kg)
(» <0.05). Concurrently, mean percent BWL was signifi-
cantly greater in the VC group (7.2+4.4 %) versus the
CON group (1.5+4.1 %) (p <0.05). Furthermore, there
was a significantly greater mean decrease in percent body
fat (%BF) in the VC group (—9.0 + 8.3%) when compared
with the CON group (1.3+7.7 %) (p < 0.05). The VC had
a significantly greater increase in mean weekly steps
(30,163.8 £30,117.6 steps/week) when compared with
the CON group (—5972.0£22,286 steps/week)
(p <0.05). There were no significant differences between
groups for change in systolic blood pressure (SBP) or dia-
stolic blood pressure (DBP) (p > 0.05). Results are sum-
marized in Table 3.

Discussion

Our findings suggest that health coaching using telemedi-
cine-based weight loss program may be effective at redu-
cing clinically significant body weight (>5%) in obese
adults.>® The current weight loss program combines
three key elements shown to improve weight loss
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Table 3. Summary of results.

VC (n=13) CON (n=12)
Parameter M SD M Sb
%BWL 7.2% 44 1.5 4.1
%BF —9.0% 83 1.3 77
BWL (kg) 7.3% 44 1.3 3.9
Weekly step 30,163.8* 30,117.6 —5972.0 22,286.0
change
SBP change 34 7.0 -33 9.5
(mmHg)
DBP change 0.62 4.0 —4.3 83
(mmHg)

*significant difference between VC group versus CON group, p < 0.05. Data
are presented as mean (M) = standard deviation (SD)

AT: activity tracker; BF: body fat; BPC: blood pressure cuff, BWL: body
weight loss; CO: control; DBP: diastolic blood pressure; SBP: systolic
blood pressure; VC: video conferencing

outcomes: a low-calorie diet with a preference for low
glycemic carbohydrates, physical activity monitoring,
and support for behavior change through a multi-disci-
plinary approach to treatment.

The use of internet-based weight loss programs is on
the rise. Multiple media have been introduced such as
phone, text or internal messaging, email, and video con-
ferencing, with all showing promising results on weight
loss.”> 27 Research suggests that internet-based weight
management programs are effective with the provision
of individualized feedback, but little is known about the
impact of video conferencing.”’ In the present study, par-
ticipants received face-to-face counseling with a medical
doctor and registered dietitian to provide individualized
feedback. Patients also participated in structured educa-
tional modules related to nutrition, fitness, and behavior
modification. Another key feature of the study design was
that all VC participants had access to educational content
online. This is consistent with analyses of other behavioral
weight loss programs including the Centers for Disease
Control and Prevention (CDC), Diabetes Prevention
Program (DPP). McTigue et al. tested the approach to
delivering weight management education in a virtual set-
ting.”® Participants included in this study experienced
obesity related co-morbidities; participants who com-
pleted the curriculum achieved significant weight loss
after 12 months (average 4.8 kg) and found significant
improvement in metabolic markers of health.”® In the pre-
sent study, participants in the VC group who completed
the study lost significantly more weight than the control
group (7.2% +4.4% versus 1.5£4.1%, respectively,
p <0.05) where 70% of the VC participants achieved clin-
ically significant weight loss, compared with 8% among
the CON participants. All participants in the VC group
completed their weekly visit and education modules. Our
results are similar to studies using video conferencing.
During an 11-week study, Das et al. (2017) reported a

mean %BWL of 7.4% %+ 3.6%, where 74% of participants
achieved significant weight loss.?

A key component of the intervention was the ability for
participants to self-monitor their progress using Bluetooth
wireless mHealth devices (body composition scale, activity
tracker, and blood pressure cuff). Participants were able to
set goals and be accountable to their health coach using
the mHealth tools for immediate feedback. During weekly
one-on-one sessions, the health coach provided individua-
lized feedback to guide the participant into positive behav-
ior changes. Self-monitoring is the most common reason
individuals download mobile apps or purchase mHealth
devices.?”**3! The action of logging health-related infor-
mation into the application including food choices,
weight, and/or exercise duration provides instantaneous
feedback for the user. However, without direct feedback
from a health care provider, self-monitoring is not often
enough to promote long-term engagement or change.’'
This was shown in the present study. Participants in the
CON group were provided the same Bluetooth devices,
dietary recommendation, and applications. Participants
in the VC group lost significantly more total body
weight and increased their average steps per week, in com-
parison to the control group. Our study suggests that the
high engagement of the VC group with their health coach
contributed to this difference. National organizations and
committees have recognized the need for cost effective and
convenient weight loss solutions for patients and health
care providers.*

There are some limitations to consider when interpret-
ing these results. All participants were iPhone® smart
phone users due to compatibility requirements with the
Amwell platform. Since all participants owned a smart
phone there may be bias toward people of higher socio-
economic status and arguably a reduced prevalence of
obesity related disease. The control group was only pro-
vided caloric and physical activity guidelines and was not
provided access to educational modules, thus the results of
this study should be interpreted as the combination of
health coaching and patient education. Technical chal-
lenges with hardware and connectivity are likely contrib-
uted to lack of data points given the demand for technical
support requests. Funding did not allow for a full-time
technical team. Furthermore, due to five participant with-
drawals, there were uneven completing groups.

Conclusion

This study supports the use of weekly video conferencing
with a health coach and educational modules as an effect-
ive form of treatment for obesity by reducing body weight
and increasing physical activity. A mobile-app based
weight management program delivering may be an effect-
ive delivery method for patient education, health coach-
ing, and self-monitoring using a multi-disciplinary
approach for weight loss. Video conferencing allows for
face-to-face interaction to enhance use of self-monitoring
devices. More studies are needed to support the use of
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video conferencing-based health coaching in combination
with patient education tools to support weight loss.
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