Measuring Healthy Beverage Intake and Exploring Opportunities to Improve Beverage
Consumption

Anna Gustafson Fausnacht, MPH

Dissertation submitted to the faculty of the Virginia Polytechnic Institute and State University in
partial fulfillment of the requirements for the degree of
Doctor of Philosophy
In

Human Nutrition, Foods, and Exercise

Valisa E. Hedrick, Committee Chair
Brenda M. Davy
Elena L. Serrano

Osman Balci

May 11, 2021

Blacksburg, VA



ABSTRACT

Background: Poor beverage consumption habits pose significant health concerns. Delivering
health behavior change interventions via social media is an emerging area of health research and
may provide a promising way to minimize barriers such as cost, intervention delivery time, and
access. However, there is limited research on online social support health behavior change
delivered through Instagram.

Objectives: 1) Assess the validity and reproducibility of the updated BEVQ-15, a beverage
intake questionnaire; 2) Review the current literature on the availability and effectiveness of
mobile phone interventions targeting sugar-sweetened beverage (SSB) consumption; and 3) Use
the updated BEVQ-15 to conduct the Healthy Beverage Habits pilot study, which is an online
social networking worksite intervention aimed at improving Healthy Beverage Index (HBI)
scores.

Methods: The Healthy Beverage Habits study was an online randomized controlled pilot trial
with an 8-week intervention and a 4-week maintenance period delivered through Instagram. The
materials were adapted from the in-person SIPsmartER SSB reduction intervention. Data
analysis included RM-ANOVA:s to test for differences in beverage intake between the Instagram
intervention group and the E-mail control group.

Results: For the Healthy Beverage Habits trial, no significant between group over time
differences were found. However, the Instagram group demonstrated a significant reduction in
total beverage kcal (mean differencexSE=-156+48; p=0.049), and increase in total HBI scores
(mean differencexSE= 11.9+2.3; p=0.025) from baseline to the end of the maintenance period.
No within group differences were demonstrated for the E-mail control group over the

intervention or maintenance period. The study retention rate was 38%, with 39 participants



initially enrolled and 15 participants completing all study visits through maintenance. Results for
the validity and reproducibility of the updated BEVQ-15 and a review of the availability and
effectiveness of mobile phone interventions targeting SSB consumption are presented.
Conclusions: Mobile phone-delivered interventions may be a promising method for improving
beverage intake quality. Technologically-based interventions targeting beverage consumption
should consider utilizing multiple forms of mobile-phone contact methods. The preliminary
findings from the Healthy Beverage Habits trial highlight the need for more rigorous studies that
determine which technology and intervention components are most effective for mobile-

delivered beverage consumption interventions.
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beverage consumption patterns



GENERAL AUDIENCE ABSTRACT

Background: Poor beverage consumption habits pose significant health concerns. Delivering
health behavior change interventions via social media is an emerging area of health research and
may provide a promising way to minimize barriers such as cost, intervention delivery time, and
access. However, there is limited research on online social support health behavior change
delivered through Instagram.

Objectives: 1) Assess the validity and reproducibility of the updated BEVQ-15, a beverage
intake questionnaire which estimates habitual average daily intake of 15 beverage categories as
well as total sugar-sweetened beverages (SSB) and total beverages. 2) Review the current
literature of the availability and effectiveness of mobile phone interventions targeting SSB
consumption. 3) Use the updated BEVQ-15 to conduct The Healthy Beverage Habits pilot study,
which is an online social networking worksite intervention aimed at improving Healthy Beverage
Index (HBI) scores.

Methods: The updated BEVQ-15 was assessed for agreement between the BEVQ-15 and dietary
recalls. Researchers compared beverage intake between two BEVQ-15 administrations. The
Healthy Beverage Habits pilot study was an 8-week intervention with a 4-week maintenance
period. Data analysis included testing for differences in beverage intake between the Instagram
group and the E-mail group.

Results: The updated BEVQ-15 demonstrated moderate agreement between the BEVQ-15 and
dietary recalls for total SSB intake and total beverage intake. All beverage variables were
significantly correlated. For the systematic review, 11 of the 17 studies (65%) were successful in
reducing SSB consumption through mobile phone delivery. The successful studies used multiple

types of technology. There were no significant differences for any beverage variable between the



Instagram and E-mail groups over time. However, for within group changes, Instagram
significantly reduced total beverage kcals and improved total HBI score, while the E-mail group
did not demonstrate any significant changes.

Conclusions: Mobile phone-delivered interventions may be a promising method for improving
beverage intake quality. Technologically-based interventions targeting beverage consumption
should consider utilizing multiple forms of mobile-phone contact methods. The preliminary
findings from the Healthy Beverage Habits pilot trial highlight the need for more rigorous studies
that determine which technology and intervention components are most effective for mobile-

delivered beverage consumption interventions.
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Chapter 1: Introduction

Affecting more than 73.6% of the United States (U.S.) adult population over the age of
20 years, overweight, including obesity, is known to be influenced by genetics, behavior, social
environment, and economics.! Negative health outcomes associated with obesity include a
myriad of conditions including cardiovascular disease, type Il diabetes, hypertension, stroke,
dyslipidemia, osteoarthritis and reduced physical function, depression, and some cancers.??
Numerous studies have shown that excessive sugar-sweetened beverage (SSB) consumption is
associated with obesity,*° diabetes,®® and cardiovascular disease.®

Beverages alone account for almost half of all added sugars consumed by the U.S.
population, the major sources of which include soft drinks, fruit drinks, sweetened coffee and
tea, energy drinks, alcoholic beverages and flavored waters.® It is estimated that added sugars, or
sugars not naturally occurring, account for more than 13% of calories per day in the U.S.
population, whereas the current 2020-2025 Dietary Guidelines recommend limiting added sugars
to 10% of total daily calories.'® Furthermore recent studies looking at U.S. beverage
consumption show that on average, Americans consume more than 11 teaspoons of added sugars
each day from SSB alone.'* Thus, reducing SSB consumption can dramatically impact the
amount of added sugars consumed, making beverage consumption an ideal target for behavioral
interventions aimed at reducing obesity and risk of associated co-morbidities.

Living in a rural community has also been associated with the consumption of more than
three cans of SSB per day (approximately 30% of daily calories for 2,000 calorie diet), which is
considerably higher than that of the national recommended intake level of 10% of daily
calories.'? For example, specifically in Appalachia adults consume three times more daily SSB
calories when compared to the national average!3'4 making this population well suited for
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targeted behavioral interventions aimed at reducing SSB consumption.

Despite the recent surge in community health and public health promotion due to the
COVID-19 pandemic, there still remains much to be understood in regards to the determinants
and processes of population-level health behavior change.'® Due to the importance of community
prevention efforts to public health practice and policy, it is critically important to obtain
scientifically-based evidence of the most effective ways to stimulate community health behavior
change in order to better inform public health promotion programs. If social influences are in fact
a primary factor in the adoption of health behaviors'®” and “an individual’s behavior is shaped
by a dynamic interaction with their social environment”,'81° research should study the effects a
person’s social environment has on their health-related behaviors.

Relatively under-studied, the role of social support on health behavior change in the
workplace is a critically important area that needs to be more understood. As companies move
towards becoming more team-focused,'%! it becomes increasingly important to understand the
shared social processes, as they can be positive influences on overall group interaction and
dynamics and ultimately influence work efficiency. As social influences are a primary factor in
the adoption of health behaviors,'617 ecological models postulate that an individual’s behavior is
highly dependent on their interaction with their social environment.11” This includes
interpersonal, organizational, community, and policy level influences.*®° Several recent studies
have shown that participants involved in lifestyle interventions for obesity often achieve greater
weight loss results in groups versus those who are participate in an individual setting.?%-23 It has
been suggested that social support systems be used to facilitate or mediate treatment outcomes,

however their effects have not been well studied and require more research attention.2024-27



Social media is one specific type of social support that is widely available, as social
media usage is not dependent on socioeconomic factors such as race, education, and location. As
such, social media users are more likely to be from lower-income households and the majority
are accessing social media regardless of education and race or ethnicity.?® With new estimates of
approximately 70% of Americans using social media, access is becoming less of a barrier.?®
Moreover, for many users, social media is part of their daily routine. Roughly 75% of Facebook
users and 60% of Instagram users visit these social networking websites at least once a day.?®
Additionally, around 70% of Americans engage in some type of online social network and the
overwhelming majority of Millennials (85%) use social networking websites in their daily
lives.?®

The use of social media and social networks in targeted health-related interventions is a
growing area of research with many studies enlisting the use of social networking websites as a
resource to increase program adherence.®® As an example, with the rise in internet-based social
networking websites, social influence from anonymous online peers has been shown to be more
successful for improving physical activity as compared to promotional messages.3!

Online social support communities, such as social media networking websites and
applications, have the unique ability to provide free and highly accessible benefits to the general
population; which is increasingly relevant during the COVID-19 pandemic where there is limited
access to health and human services.3? Members of online support communities provide
important opportunities for learning, social interaction, and support.33-3

Social networking sites remain an under-utilized platform for health promotion and social
networking related to health. These types of social networking platforms deserve further

investigation for their role in health behavior interventions. Overall, there is limited research



surrounding the role of online social support on an individual’s beverage consumption patterns.
This research will help to provide additional insight into ways in which beverage patterns can be
improved through the use of online social networks and the support they provide. This will be
accomplished by first updating the original version of the BEVQ-15, a rapid beverage
questionnaire. Secondly, the current literature surrounding beverage consumption interventions
provided by mobile technology will be assessed through a systematic review. Finally, a pilot trial
assessing the effectiveness of an Instagram-delivered beverage consumption intervention will be

conducted.



Chapter 2: Review of Literature

Introduction and Rationale

Obesity is the fifth leading global risk factor for mortality®¢ and is a major health problem
in both developed and developing countries, with higher incidences occurring in rural
populations such as southwest Virginia.®” Obesity and overweight affects 73.6% of the United
States (U.S.) adult population over 20 years old* and is influenced by genetics, behavior, social
environment, and economics: having enormous consequences to a person’s overall health and
well-being. Negative health outcomes associated with obesity include cardiovascular disease,
type 1l diabetes, hypertension, stroke, dyslipidemia, osteoarthritis and reduced physical function,
depression and some cancers, thus causing increased concern and economic burden.22 The top
two determinants of becoming overweight or obese is an individual’s diet and physical activity
levels, however, these two factors alone cannot adequately explain obesity’s mechanism of
action.%®

Obesity is also seen to have a marked impact on the costs associated with absenteeism,
sick leave, disability, injuries, and healthcare claims,* thus incentivizing employers to improve
their employees’ health through the implementation of worksite health promotion (WHP)
programs in order to reduce healthcare costs.*° Obesity prevention WHP may not only enhance
employee self-confidence and improve the working relationship between management and
workers, but also has the potential to boost the profitability of companies by increasing employee
productivity and reducing medical and disability costs,** with even modest weight loss as low as

5% having been shown to reduce or eliminate co-morbidities associated with obesity.*?



With close to 60% of the entire U.S. population currently in the workforce, worksite
health and wellness programs might be useful to target sections of the population that would be
difficult to recruit and otherwise not engage in community wellness programs.*® These worksite-
based programs may be particularly relevant to remote or rural workers and those with non-

conventional schedules.*?

Beverage Consumption

Beverage consumption, as well as beverage intake, habits, and patterns have been
extensively studied due to their high impact on human health. It has been well established that
the overconsumption of sugar-sweetened beverages (SSB) can lead to significant health concerns
in adults. Recent studies looking at U.S. beverage consumption showed that on average
Americans consume more than 11 teaspoons of added sugars from SSB per day.!! Researchers
also found that water consumption in the U.S. was less than one liter per day, about a third of the
recommended 2.7-3.7 liters per day.**4°> Additionally, when SSB are consumed in place of water,
total energy consumption increases 7.8%.¢ Thus, recommendations suggest replacing SSB with
water or other low/no calorie beverage options as a viable strategy to reduce an individual’s
consumption of unnecessary calories and aid in weight management.°

Previous Dietary Guidelines Advisory Committees focused on the examination of
specific foods and their relationships to negative health outcomes.*” However, The Scientific
Report of the 2020-2025 Dietary Guidelines Advisory Committee recommends that “research
efforts are best aimed at targeting total beverage consumption rather than focusing on individual
beverages”.*? This change came about due to the inability to separate the effects of individual
nutrients on an individual’s overall health. Additionally, foods consumed have the ability to

interact synergistically with one another in ways we do not fully understand.* It is through the



use of the dietary pattern approach that nutritional research has advanced through the collection

of total food or beverage consumption habits and their relationship to an individual’s overall
health.4’
Healthy Beverage Index

The recently developed Healthy Beverage Index (HBI) is a dietary assessment tool
designed to evaluate overall beverage intake quality of ten beverages categories (including total
fluid consumption and beverage calories).*® The HBI is similar to the Healthy Eating Index
(HEI-2015) which is a single summary measure of diet quality that is used to monitor changes in
consumption patterns as well as serve as a useful tool for nutrition education and health
promotion. The HBI was originally designed to overcome the HEI’s limitation of adequately
assessing overall beverage quality (i.e., kcal and fl 0z) against the Dietary Guidelines for
Americans and the Beverage Guidance Panel standards.*® The HBI calculates total beverage
consumption into several categories where respondents receive a numerical score. The overall
index ranges from 0 to 100, with higher scores indicating a consumers’ greater adherence to
guidelines and better beverage consumption quality.*® The components of the HBI can be seen in
Table 1, adapted from Duffey and Davy.*® For the purpose of this review, three specific

components of the HBI are discussed further below.



Beverage Component Description Points

Water comprises =20% of fluid requirements 15

Water No water consumption 0
Water is >0% but <20% of fluid requirements Proportional

Coffee and Tea Unsweetened coffee and tea comprise 0%—40% of fluid requirements 5

Low-fat Milk <1.5% fat, fat-free, and /or soy milk comprises 0%—16% of fluid requirements 5

Diet Drinks Artificially sweetened beverages comprise 0%—16% of fluid requirements 5

100% Fruit Juice 100% fruit juice comprises 0%—8% of fluid requirements 5

Alcohol Between 0-1 drinks for women, 0-2 drinks for men 5

Full-fat Milk 0% of fluid requirements come from 2% fat or full-fat milk 5

Sugar-sweetened Beverages Sugar-sweetened beverages are 0%—8% of fluid requirements 15

Energy from beverages <10% of total energy 20

Total Beverage Energy Energy from beverages >15% of total energy 0
Energy from beverages is >10% but <15% of total energy Proportional

Amount of beverages (mL) consumed was greater than or equal to 20

Met Fluid Requirements fluid requirements

Amount of beverages (mL) consumed was less than fluid requirements Proportional

Table 1: Healthy Beverage Index (HBI) Components?
aTable adapted from Duffey and Davy*°

Sugar-Sweetened Beverages

Sugar-sweetened beverages alone account for almost half (47%) of all added sugars
consumed by the U.S. population, with major sources including soft drinks, fruit drinks,
sweetened coffee and tea, energy drinks, alcoholic beverages, and sweetened flavored waters.® It
is estimated that added sugars, or sugars not naturally occurring, can account for more than 13%
of calories per day in the U.S. population.® The current 2020-2025 Dietary Guidelines for
Americans recommends limiting added sugars to 10% or less of total consumed calories per
day. 10

Research has shown that excessive SSB consumption is associated with obesity,*®
diabetes,5® and cardiovascular disease,® especially with the large volumes of SSB that are
consumed by the U.S. population.®® In addition to SSB consumers having a strong association to
certain metabolic and cardiovascular conditions, living in a rural community has also been
associated with the consumption of more than three cans of SSB per day, considerably higher
than that of the national recommend intake levels.*? Specifically in Appalachia, adults consume

three times more daily SSB calories as compared to the national average'®*4 making this



population ideal for targeted behavioral interventions aimed at reducing SSB consumption.

Water and Fluid Requirements

The consumption of adequate water is an essential component to life, physiological
functions, and for maintaining continued body function. Low daily water intake and low urine
output are accompanied with an increased risk of long-term kidney dysfunction,>52
hyperglycemia,>® dehydration, and poorer cognitive performance.*>>* The human body’s internal
fluid balance is controlled by homeostatic mechanisms which respond to the state of body
water.% It is primarily the kidney’s role to regulate the fluid balance and to keep it in check.%®

The 2004 U.S. National Academy of Medicine provided guidelines for water intake and
water balance.®® The report concluded that requirements for water were highly dependent on a
person’s daily physical activity levels, climate, and diet.>® Subsequently, there exists no single
daily water requirement for an individual.>” As a result, Adequate Intake volumes for water were
developed for various life-stage groups (i.e., infant, child, adult, geriatric) and are composed of
factors including desirable urine osmolality values and desirable total water intake per unit of
dietary energy (Kcal).%® The 2010 European Food Safety Authority report states that there can be
no single water intake value that can meet the needs of everyone in a population due to
differences between each individual’s dietary patterns, kidney function, and water loss during
excretion and secretion.®® Therefore, the minimum water requirement for an individual is equal
to the amount of water one losses and to prevent issues associated with lack of water
consumption (i.e., dehydration) were established.>” Current water consumption for U.S. adults is
estimated to be less than one liter per day or about a third of the recommended 2.7-3.7 liters per
day. 4445

One limitation specifically related to rurally isolated communities, like in Appalachia, is



the primary concern of clean and safe water.%® Many residents may lack access to municipal
water sources in their homes and rely on alternative sources of water, such as wells, natural
springs, or expensive bottled water.%°
Total Beverage Energy

The worldwide subject of obesity and the increases in total energy intake, specifically in
the form of liquid calories, is an area of great concern and continued research. Increasing water
consumption has been a key message used in many diet and weight reduction programs.®® The
addition of water to a persons’ diet can be a way to dramatically reduce energy density®* as
drinking plain water is an effective way to provide adequate hydration without calories.®263
According to current dietary trends, higher levels of water consumption is an indicator of better
dietary intake and therefore, low water consumption may be an indication of unhealthy beverage
patterns.®

Beverage consumption is a significant contributor to the daily diet of U.S. adults and has
been associated with overall health and wellbeing through several physiological pathways in the
body.%* Unfortunately, the over consumption of calorically dense beverages has begun to lead to
an excess of energy intake.%® Additional to the overconsumption of highly caloric liquid calories,
research shows that calories consumed in liquid form may not provide the same satiety as solid
calories, thus leading to increased energy intake beyond caloric needs. %

In examining the shifts in patterns and consumption of beverages between 1965 and
2002, Duffey and Popkin found significant increases in overall beverage calories from 222
calories per person per day from beverages in 1965 to 458 calories per day in 2002.%
Additionally, the beverage patterns differed dramatically between the two time points with a

considerable source of daily calories coming from not only a greater number of beverages, but by
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increases in soda and alcoholic beverages.® In 2013, researchers assessed consumption patterns
and individual-level associations using NHANES survey data from 1999 to 2008 and found that
though prevalence of soda consumption fell, non-traditional SSB consumption rose (i.e.,
sports/energy drinks and fruit drinks), particularly across racial/ethnic subpopulations and those
among low-SES populations.®’

The reduction in energy intake through beverage consumption is a key factor to consider
when targeting improvement in HBI scores as the consumption of excess calories though
beverages dramatically increases daily energy consumption.!!

Measuring HBI Scores

The difficulty in using 24-hour dietary recalls to measure dietary habits is that they are
highly burdensome, time-intensive, and provide only recent dietary intake rather than habitual
dietary patterns.5® Conversely, a food-frequency questionnaire (FFQ) may be a reasonable
alternative for measuring dietary intake for situations requiring longer periods of dietary intake
information.®® Additional advantages to using a FFQ include a lower burden to participants and
researchers, less associated costs, and the ability to reasonably estimate a respondent’s normally
consumed foods over an extended period of time (i.e., habitual intake over weeks, months, or
years).%® FFQ also have the ability to capture dietary items not consumed on a daily basis, as
dietary recalls only measure a few days of intake.”®

The BEVQ-15, originally developed in 2010, is a valid and reproducible FFQ that can
rapidly assess beverage consumption in adults’*-"® as well as estimate habitual average daily
intake of beverages (kcals and fl. 0z.) consumed across 15 categories and total SSB and total
beverages.’>"® Previous work has used the BEVQ-15, with modifications, to determine habitual

HBI scores.’* However, updates to the BEVQ-15 are needed in order to adequately reflect
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current beverage intake trends’> "8 and more closely align with the HBI beverage categories. An
update of the BEVQ-15 and evaluation of convergent validity and reproducibility will be critical
in order to adequately calculate HBI scores. Additionally, the development and validation of a
cloud or web-based BEVQ-15 will enhance beverage consumption tracking and data collection

for future research endeavors.

Social Support Systems

Due to the importance of community prevention efforts to public health practice and
policy,’ it is critically important to obtain scientifically-based evidence of the most effective
ways to stimulate community health behavior change in order to better inform public health
promotion programs.’® Because social influences are a primary factor in the adoption of health
behaviors,'®1” and an individual’s behavior is shaped by a dynamic interaction with their social
environment, 819 research studying the effects one’s social environment has on health-related
behaviors would be illuminating.

Relatively under-studied, the role of social support on health behavior change is an area
of growing importance.?’ As organizations move towards becoming more team-focused, it
becomes increasingly important to understand the workplace dynamics, as they can be positive
influences on overall group interaction and ultimately influence work efficiency.'* As social
influences are a primary factor in the adoption of health behaviors,'%17 ecological models
illustrate that a person’s behavior is highly dependent on their social environment (i.e.,
interpersonal influences, organizational, community, and policy levels).'8

Several recent studies have shown that participants involved in lifestyle interventions for
obesity often achieve greater weight loss results in groups versus those who are participate in an

individual setting.?%-23 It has been suggested that social support systems be used to facilitate or
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mediate treatment outcomes, however, their effects have not been well studied.?%24-2" It should
also be noted that both positive and negative social support can significantly impact outcomes in
group-based obesity behavioral treatment as greater perceived conflict is generally associated
with lower weight loss and poorer rates of attendance.®! On the other hand, higher attraction, or
the desire to identify with and be accepted as part of the group, is associated with much greater
attendance and better treatment outcomes.8! Therefore, careful monitoring of group interaction
on the part of the researcher is critical in promoting and maintaining positive interactions

throughout the intervention.

Worksite Health Promotion

Interest in employee health and the understanding of how employee health impacts
overall productivity is a growing area of research.82-84 The workplace is unique in that it presents
a convenient setting for the introduction and maintenance of health-promotion programs for
adults. Worksite Health Promotion (WHP) programs are a service typically provided by an
employer and aimed towards improving the health and well-being of their workers, and in some
cases their dependents.& WHP programs have common goals of promoting and maintaining
good health behaviors and encouraging positive health behavior change.®® WHP programs are
becoming increasingly more popular and have been showcased in health reform proposals, the
popular press, and congressional hearings.

Typically, WHP programs contain a concentrated group of people who share a common
purpose and common culture, with the added ability to reach large segments of the population
that would not normally be exposed to or engaged in organized health improvement initiatives.8®

Additionally, the use of available administrative data collection and analysis systems that a
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company collects on employees can be extremely useful to measure program impact.®®

Increased interest in WHP may be due in part to many employers today associating poor
health of employees with reduced performance, safety, and morale.8> Workers who are in poor
health and those with behavioral risk factors have the potential to increase a company’s medical,
disability, and workers’ compensation expenses by contributing to elevated absenteeism and
employee turnover, as well as having decreased productivity or presentism when at work.87-8°

Absenteeism, or time away from work, can be more easily calculated as it is the time
missed at work due to illness or chronic disease,*® whereas presentism is a more complicated
measure, referring to time spent at work, but with decreased levels of productivity.®! This lack of
performance in the workplace can often times be attributed to impaired mental or physical health
and is a largely underestimated measure.®* Overall, both absenteeism and presentism show a
strong correlation with unhealthy employee behaviors such as poor management of long-term
health conditions, obesity, low or lack of physical activity, depression, and insomnia.®?
Additionally, when workers work in close proximity one employee’s poor health can negatively
affect others working performance nearby.87-8%9 Thus, improving the overall health of the
workplace community may help to increase the overall performance of employees and reduce
medical-related expenses to the company.

With more than 60% of Americans’ health insurance coverage coming from an
employment-based plan,® and the fact that most of an employees’ days are spent in the
workplace, good worker health has the potential to enhance the profitability of a company.8®
With evidence of high returns on employee wellness programs,*-:°%:% most U.S. companies now
offer some form of wellness programming to their employees. In 2012, about half of U.S.

employers with at least 50 employees and more than 90% with more than 50,000 employees
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offered a workplace wellness program.®” A recent survey noted that 77% of employers offering
health benefits also offered some type of worksite health promotion program.®

Research has shown that the majority of unhealthy lifestyle behaviors that are associated
with decreased productivity in employees can be modified though behavioral interventions.®®
Through specifically designed workplace interventions targeting unhealthy behaviors,
researchers have seen marked reductions in presentism and absenteeism in those employees who
participated.®® Goals for interventions often determine achievement or improvement of employee
health behaviors through monitoring changes in body mass, blood pressure, cholesterol,
triglycerides, and glucose:%°% all of which are highly influential on employee health care costs,
productivity, job satisfaction, absenteeism, a sense of community, and long-term health.192-104

Motivation for healthy behaviors can take many different forms and has the added benefit
of being highly customizable based on available resources. Many WHP programs aim to offer
motivational incentives through education, health coaching, monetary incentives, worksite
facilities, free medical screenings and medical care, and company-wide wellness activities.®® The
most successful WHP programs have the ability to leverage incentives and rewards in order to
help increase participation rates.'%>1% In fact, in a 2008 survey, employees in a wellness program
indicated that the primary reason for participation were the financial incentives and the

motivation for improved health came second.®
Technological Innovations

Today, the majority of American adults (~95%) own a cellphone of some kind and 77%
own smartphones or phones with internet capabilities.?® Cell phone use covers a wide range of
demographic groups, especially age.?® Although, the use of smartphones is greater in Millennials

(1981-1996) and Generation Xers (born 1965-1980) at 92% and 85% respectively, nearly 67% of
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Baby Boomers (born 1946-1964) and 30% of those in the Silent Generation (born 1928-1945)
operate smartphones.?® At this time there is no data available on cell phone usage for Generation
Z (born 1997-2015).

For many users, social media is part of their daily routine. Roughly 75% of Facebook
users and 60% of Instagram users visit these social networking websites at least once a day.?®
Around 70% of Americans use online social networks with the overwhelming majority of
Millennials (85%) using social networking websites in their daily lives.?® Facebook usage
breakdown by generation is 57% of Baby Boomers, 76% of Generation Xers, and 82% of
Millennials. Usage rates for newer social networking platforms, such as Instagram and Snapchat,
for Millennials is currently at 52% and 47% respectively.?® Facebook is the most-widely used of
the major social networking platforms, and its user base is most broadly representative of the
population as a whole. Smaller shares of Americans use sites such as Twitter, Pinterest,
Instagram and LinkedIn.?®

In 2018, the percentage of U.S. adults who engaged in Instagram had risen to 35%, up
from just 9% in 2012.2° Specifically, the Instagram platform shows some differences between
race, with 32% of white adults, 43% of black adults, and 38% of Hispanic adults engaging in the
social media networking platform.?® Instagram usage based on educational attainment ranges
from 29% for those who completed “high school or less”, up to 42% for “college graduates”.
Looking at urban and rural percentages, Instagram usage was reported to be 42% and 25%,

respectively.?

Social and Health Support Networks

The expanding reach and capacity of programs and tools has resulted in increasing

interest in eHealth, i.e., eHealth weight loss strategies. Williams et al., conducted a
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comprehensive systematic review of the literature which showed that social media is being
commonly used as an intervention modality to improve a variety of outcomes related to diet and
exercise.!%” Al-Eisa et al., discovered that participants from their “Instagram” intervention group
performed considerably more physical activity sessions compared to the control group (i.e., no
online social network) suggesting that the online platform, Instagram, might be a positive
motivation to improve physical activity adherence levels among female college students.'%®

The use of social media and social networks in targeted health-related interventions is a
growing area of research with many studies enlisting the help of social networking websites as a
resource to increase program adherence.®® The idea of using social influences, such as comradery
and group dynamics has been an influencing factor in group-based health behavior
interventions.® For example, with the rise in internet-based social networking websites, social
influence from anonymous online peers has been shown to be more successful than promotional
messages for improving physical activity in individuals.3*

The simple act of receiving requests to connect as friends online is associated with
reduced mortality but initiating friendships is not.1%° Additionally, online behaviors that indicate
face-to-face social activity, such as posting photos, are associated with reduced mortality, but
online-only behaviors, like sending messages, have a nonlinear relationship, where moderate use
is associated with the lowest mortality. These results suggest that online social integration is
linked to lower risk for a wide variety of critical health problems.

Online Social Support

Typical with group-based interventions, motivators (i.e., community) help to keep

participants engaged throughout the length of the intervention.*'* The social support and feelings

of interconnectedness individuals experience with online social networks help to explain the
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prolific growth of these platforms in everyday life!'11? and may be a feasible platform for
intervention delivery among young adults.**® One study looking at Facebook found that larger
networks and larger estimated audiences predicted higher levels of life satisfaction and perceived
social support.t'? In a randomized controlled trial studying an internet-delivered walking
program, increased use of the social media component (i.e., the “online community” feature
embedded into the intervention webpage) was associated with improved weight-related
outcomes.'? Specifically, it was found that participants who entered the study with lower levels
of baseline social support links (i.e., family, friends) were more likely to use the social
networking component and were less likely to drop out of the study.*®

Online social support communities, such as social media networking websites and
applications, have the unique ability to provide free and highly accessible benefits to the general
population, which is particularly relevant during the COVID-19 pandemic where there is limited
access to medical help and services.®? As with in-person support groups, members of online
support communities provide one another with important opportunities for learning, social
interaction, and support.33-3 One of the major challenges that designers and developers of online
communities deal with is the issue of how to facilitate social engagement and interaction among
members of a group.t'4 It is postulated that the Internet cannot support the same type of
interaction between individuals as in face-to-face groups.'*>-1” However, research has shown
that participants of online support groups report that the information, social support, and
empathy they gain from their online groups help them cope with their illnesses.33-35116.118 Online
self-help group research suggests that these groups are valuable because they possess the
advantages of mutual aid and the accessibility of technology.**®

Not surprisingly, as researchers work to understand and record the effects of online
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support groups, more and more people are turning to them in times of need.3? The field of
research on Internet communities is rapidly growing as researchers seek to understand the
delicate relationship between online and offline communities and their group dynamics.3? The
debate between sociologists as to whether an online community can indeed be called a true
community is still ongoing.'?® Social media networks are extraordinary in that they provide a
ready community of social capital and a culture of general reciprocity,'?* in which members may
come and go, existing at all times and providing a sense of continuity and stability.3?

Social networking sites remain an under-utilized platform for health promotion and social
networking related to health. These types of social networking platforms deserve further

investigation for their role in health behavior interventions.
Social Media Networks and Health Behavior Change

Multiple studies have reported benefits to using technology to enhance interventions for
smoking cessation, diabetes management,?? physical activity,'>® and weight loss.*?* Specifically,
it has been shown that the use of technology is easily integrated into the lives of participants and
allows for better flexibility for physicians and other healthcare providers when providing
counseling and care to patients.*?* The use of online social networks to encourage healthy
behavior change is quickly becoming more prevalent in the research arena. Extensive research
has focused on the effectiveness of health behavior change interventions delivered via
telephone!?®>128 and the Internet,*?°-13! and recently research has turned towards exploring newer
interactive delivery channels, such as mobile telephone messages,*3>13° Facebook messages,'36-
138 and Instagram.2%813% Short message service (SMS), otherwise known as text message-
delivered, interventions have positive short-term behavioral outcomes,*4° which may be an

indication of success for other mobile phone delivery channels, such as smartphone applications.
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Interestingly, higher levels of mobile telephone usage is associated with lower levels of self-rated
health,'* higher body mass index (BMI),'#? and engaging in health-compromising behaviors.43
Hence, a moile phone delivery channel for health behavior change interventions may be the most
promising for WHPs and populations suffering from poorer health.14°

The entire effect of social networks on health related outcomes and monitoring is difficult
to ascertain in the available literature.'*® The usefulness of social networking platforms in health
promotion and social networking related to health has been sorely overlooked. These types of
social networking platforms deserve further investigation for their role in health behavior
interventions.3%144 Social media is an ideal fit for potential behavioral interventions as it
provides asynchronous and constant communication between researchers and participants,
removes physical barriers (i.e., participants with transportation, mobility, or illness to participate
interactively), and adds a level of anonymity for participants to discuss sensitive subjects.*

Social media has been credited with providing a cost-effective way to increase user
interaction, provide peer-to-peer support, and widen access to health interventions.!* Internet-
delivered obesity interventions may also be more cost-effective than in-person
interventions. 4647 For example, one study demonstrated that the use of a web-based program
has the ability to reduce actual health care costs.'*® Social networking sites such as Facebook,
Twitter, and Instagram offer a potential boost to the typical worksite wellness intervention
through the incorporation of social networking. However, though Facebook and Twitter have
been utilized in multiple behavioral change research studies,'*® research on Instagram’s viability
is lacking. This may be due, in part, to the relative newness of the online social networking

application, nonetheless, the use of Instagram has been growing exponentially.?®
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Weight Loss

The literature examining the relationship of social support and weight loss is somewhat
mixed.'® While the majority of studies show that increases in social support are related to weight
loss%® or improvements in weight loss-related behaviors,*>!-1%3 there have been some that fail to
find benefits from social support for weight loss outcomes.*>+%%> One recent study showed that a
very-low-intensity intervention that was delivered entirely by mobile technology had the ability
to produce short-term, modest weight loss.**® In a randomized control trial by Richardson et al.,
increased use of the social media component was associated with improved weight-related
outcomes. In addition to increased weight loss, it was found that participants who entered the
study with less baseline social supports (i.e., family, friends) were more likely to use the social
media component and lower dropout rates resulted within the group.1%

In a systematic review by Semper et al., smartphone applications aimed towards self-
regulation of diet for weight loss found that although there was not a statistically significant
difference in the amount of weight lost, participants in the smartphone application groups in all
reviewed studies lost at least some bodyweight.'>” Engagement in Twitter and Facebook support
groups were both significantly associated with weight loss.8136-138 However, despite the
widespread use of social media, few studies have quantified the effect of social media
networking in online weight management interventions.3°

Despite the positive associations of using social media to promote improved health
behaviors, a systematic review of social media’s influence on weight management showed that
mainstream social media networking platforms such as Facebook, Twitter, and Instagram were
used in only 15% of studies, with the majority being from more recent publications.*3® This low

number may indicate “a move from program-specific, investigator-developed interventions to
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those that capitalize on media that participants already frequent.”*%°

Personalized feedback has been used as a behavioral change technique to incorporate
within internet-delivered weight loss interventions.>® Informational support (providing
suggestions or advice) has been found to be a main source of social support in other weight loss
interventions delivered via Twitter.13” However, results from a meta-analysis revealed no
differences between internet-delivered weight loss interventions with personalized feedback and
control interventions > 12 months.*>° Additionally, results from another review indicated that
regardless of the type of technology-based program, it must be used continuously throughout the

intervention period to significantly impact weight loss. ¢

COVID-19
Finally, a recent demand for online social support related health behavior change

programs is due to the current COVID-19 pandemic, during which many countries enacted Stay
at Home and Social Distancing policies further highlighting the need for online social support.*6*
Apart from hand washing, physical restrictions (i.e., social distancing, quarantine, or
isolation) quickly became the primary preventative effort to combat the spread of the COVID-19
disease.® The long-term ramifications resulting from the extended period(s) of isolation and
loneliness resulting from these social distancing restrictions are yet to be seen. However,
previous research of general social isolation and loneliness found associations with poorer
mental and physical health.'%? Unique to COVID-19 is the wide access to varying degrees of

social media platforms, all of which are helpful in promoting resilience to stress and trauma. 63
Theoretical and Conceptual Framework

When considering social media and networking driven behavior changes, it is important
to consider possible behavior change theories to help guide behavioral interventions, such as the

Theory of Planned Behavior (TPB).1%* The Talking Health trial is an example of using integrated
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behavioral theories to reduce SSB intake.'%> The SSB intervention arm, SIPsmartER, an SSB
reduction intervention, demonstrated a moderate to large effect size for reducing SSB intake,
when compared to MoveMore, the matched-contact physical activity control arm.1%

Theory of Planned Behavior (TPB)

The TPB is a commonly used theory for predicting and understanding health behaviors
and has been applied to a wide variety of health contexts, including dietary behaviors. The TPB
posits that behavioral intention is the most proximal determinant of a person’s behavior and that
both behavioral intention and perceived behavioral control can adequately predict behavior.166.167
Behavioral intention refers to what an individual’s plans, rather than hopes, to do, and perceived
behavioral control refers to the beliefs related to the perceived ease or difficulty of completing a
particular behavior.1%6:167 Perceived behavioral control can exert a direct effect on behavior, as
well as an indirect effect through behavioral intentions.66.167

Other antecedents to behavioral intentions include an individual’s attitudes (i.e., one’s
positive or negative evaluation towards performing the behavior) and subjective norms (i.e.,
one’s perception about the social expectations and motivation to comply with those
expectations). One RCT of university graduate students found that in a 13 week physical activity
study, those who were placed in the online network arm of the study and therefore received
social influence from anonymous online peers were more successful than those receiving
promotional messages alone.>® Simply put, individuals will be more willing to change if they
feel like it will be easy rather than a difficult process. Additionally, having a positive attitude and

perceived social support significantly contribute to an individual’s success.

Health Behavior Message Prompts

One way to help encourage participants become more involved in a behavioral health
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intervention is through the use of periodic messaging.'%* Periodic prompts are messages,
reminders, or brief feedback that is communicated to participants multiple times over the course
of a health behavior intervention.'64 These prompts can be delivered by the research team at pre-
designated intervals (i.e., daily, weekly, or monthly) and can be sent using a variety of
technologies (i.e., email, telephone, mail, etc.).84 Health behavior interventions using periodic
prompts have utilized technology, such as the Internet, to allow messages to be sent directly to
participants at no cost.'% Furthermore, a review of the most current literature surrounding the use
of periodic prompts shows that they can be an effective tool in behavior change interventions.64

An important consideration is the use of language in Instagram posts (i.e., tone, content,
and length of messages).*%® Though language is our primary way of communication, it is vitally
important to consider that all modes of communication play a critical role in how we create and
perceive meaning.1%* Public health nutrition initiatives have focused on encouraging populations
to change health related behaviors, such as reduction in energy dense nutrient poor (EDNP) food
and beverage intake.6%170 However, the main challenges exist in translating complex health
information into messages that participants find relevant.1’* Therefore, health authorities have
embraced social media to aid in the expansion and reach of health-related messages.*’*
Development, implementation, and evaluation of these health messages are critical to the success
of any campaign which is designed to influence health behavior change."2

The ability of researchers to create and ultimately achieve the correct tone, content, and
length of messages for motivational message delivery is a challenging endeavor. A common
criticism of physical activity text messaging interventions is the majority of studies fail to
provide information on the initial development of messages.'’® Message development needs to

be carefully considered prior to any program implementation.’*
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Digital Health Interventions in the Workplace

Behavior and lifestyle interventions are currently the first recommended step in the
treatment and management of obesity.'”> However, health behavior is multifaceted and involves
numerous psychological and behavioral aspects.'’® Unfortunately, randomized control trials
evaluating the effectiveness of interventions targeting lifestyle behavior change have shown
mixed and marginal effects in targeted behaviors.'’"-18 Furthermore, evidence shows that only a
small amount of the weight loss achieved by behavioral interventions is maintained over time,8
and weight regain is high in lifestyle interventions involving behavior and weight change.’
Nonetheless, most experts argue that long-term treatment is essential in sustaining new
behavioral modification changes.'8?

Although behavioral interventions targeting improvements in diet and physical activity
are an effective way to help people lose weight and decrease chronic disease risk factors,'8* they
are shown to be time and resource intensive, not only on the part of the researcher but for
participants as well. Participants of these types of programs describe feeling that face-to-face
weight-loss interventions are time consuming and inconvenient,'8 thus impacting program
adherence and efficacy. One way in which health behavioral researchers are overcoming current
face-to-face intervention issues is through the incorporation of social media digital health
interventions to reduce burdens on participants to participate.8

A systematic review assessing the impact of digital health interventions in the workplace
on health-related outcomes of employee participants found that there was modest evidence that
digital-only interventions have a positive impact on health-related outcomes in the workplace.%
Of the 22 studies that were reviewed, all were RCTs and all but one were found to have

significant improvements in at least one health-related measure, yet all had mixed findings.®? It
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appears that digital-only interventions are the most beneficial when they are deeply rooted into
the work environment and target specific health behaviors that are routinely conducted while
employees are at work. However, in cases when the targeted health issues are of increased
complexity, a digital-only intervention may not be sufficient and a more multicomponent
intervention, one which includes human support, may be a better approach.8’

With the current literature showing how WHP programs have seen great success in
reducing healthcare costs* and improving lifestyle behaviors such as poor diet and lack of
physical activity,'8 the natural incorporation between WHP and digital health interventions to
improve health behavior may be a valuable way for behavioral health researchers to have the
ability to widely disseminate health education while gathering data and monitoring employee

engagement simultaneously.
Conclusion

In conclusion, research has shown that participants involved in lifestyle interventions for
obesity often achieve greater weight loss results in groups than individually.?°-23 Additionally,
with close to 60% of the entire U.S. population currently in the workforce and close to 95% of
American adults owning a cellphone of some kind and 77% owning smartphones,?® worksite
health and wellness programs might be a useful tool to target sections of the population that
would be difficult to recruit and otherwise not engage in community wellness programs.*3

WHP not only demonstrates the ability to enhance employee self-confidence and improve
the working environment, but also has the potential to boost the profitability of a company by
increasing employee productivity and reducing medical and disability costs,** making it a win-
win for both employers and employees. Digital health interventions have the added benefit of

providing cost-effective ways to increase user interaction, provide peer-to-peer support and
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widen access to health interventions.?*® With the use of these WHP, and the incorporation of

digital health interventions, researchers can widely disseminate health education to a specific
population while gathering data on behavioral changes and monitoring employee engagement
simultaneously.

On a larger scale, social-media delivered behavioral interventions administered through
employees’ workplaces may be the most practical, accessible, and reliable mode of delivery.
Being available 24/7 helps to ensure participants have access and can engage at their own leisure
while creating a community of employees may help to boost participation. Moreover, given the
rise in people working from home and in the overall increase of social distancing, the ability to
be a part of an intervention without having to leave the comfort and safety of one’s home may be
a promising avenue of research to consider.

Online social support communities, such as social media networking websites and
applications, have the unique ability to provide free and highly accessible benefits to the general
population; which is increasingly relevant during the COVID-19 pandemic where there is limited
access to health and human services.®> Members of online support communities provide
important opportunities for learning, social interaction, and support.®33 However, there is
limited research surrounding the role of online social support on an individual’s beverage
consumption patterns. This research will help to provide additional insight into ways in which
beverage patterns can be improved through the use of online social networks and the support
they provide. This will be accomplished by first updating the original version of the BEVQ-15, a
rapid beverage questionnaire. Secondly, the current literature surrounding beverage consumption
interventions provided by mobile phone technology will be assessed through a systematic

review. Finally, a pilot trial assessing the effectiveness of an Instagram-delivered beverage
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consumption intervention will be conducted.
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Chapter 3: Update of the BEVQ-15, a Beverage Intake
Questionnaire for Habitual Beverage Intake for Adults

Abstract

Introduction: The BEVQ-15 is a beverage intake questionnaire which estimates habitual
average daily intake of 15 beverage categories (kcals and fl 0z) as well as total sugar-sweetened
beverages (SSB) and total beverages. However, since its initial validation in 2010, it has not been
updated. The purpose of this investigation was to assess the convergent validity and
reproducibility of the updated form of the BEVQ-15 to better reflect current beverage
consumption trends.

Methods: The study population included adults (n=50) aged 18 years or older, recruited from a
local university community. Participation consisted of three laboratory visits within a four-week
period in which the updated BEVQ-15 was administered during the first and last visit and four
24-hour dietary recalls were collected. BEVQ-15 modifications included removing limits of 60 fl
0z per beverage, adding a nut milk category, and providing creamer and sweetener preferences
for coffee/tea categories. Convergent validity was assessed by comparing reported beverage
intake between the BEVQ-15 and dietary recalls. Reproducibility was assessed by comparing
both BEVQ-15 administrations. Analyses included descriptive statistics, Wilcoxon Signed Rank
tests, Bland-Altman plots, and Spearman’s correlations.

Results: For validity, Bland-Altman plot agreement between the BEVQ-15 and recalls ranged
92-96% for total SSB and total beverage intake. For reproducibility, all beverage categories, total
SSB, and total beverage intake were significantly correlated between the two BEVQ-15

administrations (r=0.41-0.85; p<0.01).

29



Conclusions: This updated version of the BEVQ-15 demonstrated moderate convergent validity
and reproducibility for total beverage consumption among well-educated southwest Virginia

adults.
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Introduction

Contrasting to 24-hour food recalls, which are highly burdensome, expensive, and
inappropriate for assessment of past dietary habits,®® a food-frequency questionnaire (FFQ) may
be a reasonable alternative for measuring dietary intake.®® Advantages to using FFQ include a
lower burden to participants and researchers, less associated costs, and the ability to reasonably
estimate a respondent’s normally consumed foods over an extended period of time (i.e., habitual
intake over weeks, months, or years).®® FFQs also have the ability to capture dietary items not
consumed on a daily basis, as dietary recalls only measure a few days of intake.”

Using beverage consumption data derived from the BEVQ-15, a Healthy Beverage Index
(HBI) score can be calculated. The HBI, a dietary assessment tool designed to evaluate overall
beverage intake quality of eight beverages categories (including total fluid consumption and
beverage calories),*® is used to monitor changes in consumption patterns as well as serve as a
useful tool for nutrition education and health promotion. The HBI has the ability to calculate
total beverage consumption into several categories or components where respondents receive a
numerical score ranging from 0 to 10, with higher scores indicating a consumers’ greater
adherence to guidelines and better beverage consumption quality.*® Using the BEVQ-15 to
calculate HBI, illustrates the versatility of the questionnaire in both research and clinical settings.

The purpose of this investigation was to determine the convergent validity and
reproducibility of an updated version of the BEVQ-15, a beverage intake and frequency
questionnaire. The BEVQ-15, originally developed in 2010, is a convergently valid and
reproducible FFQ that can rapidly assess beverage consumption in adults’*-"® as well as estimate
habitual average daily intake of beverages (kcals and fl 0z) consumed across 15 categories and

total SSB and total beverages.”?’® Administration time of the BEVQ-15 is ~2.5 minutes and the
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Flesch-Kinkaid grade level is 4.8.72 In order to adequately reflect current beverage intake
trends,”>"® such as the increasing consumption of dairy-free/nut milks and sugar-sweetened
sports drinks, and to increase applicability to other populations with high fluid intake, such as
athletes, the BEVQ-15 required several updates. Due to several significant modifications to the
BEVQ-15, such as the new addition of more commonly consumed nut milks*® (i.e., almond,
cashew, coconut) and sports drinks,'®* while also removing the limited ceiling threshold of 60 fl
oz for all beverage categories, the convergent validity and reproducibility must be confirmed for

the new version.69.192
Methods

Participants and Design

For this observational investigation, adults (n=50) aged 18 years or older were recruited
from a local university community between August 2016 and February 2017. Recruitment
methods included university email listservs targeting students, faculty and university staff, as
well as local dispersion of recruitment flyers. For participants, the singular inclusion criteria had
a minimum age of 18 years. Study protocol was approved by the Virginia Tech Institutional
Review Board (IRB protocol number: 16-552, approved June 17, 2016) (Appendix A) and
participants provided written informed consent before enrollment.

Participants visited the laboratory three times at two-week intervals. Visit one included
the following procedures in this order: participants provided information on demographic
characteristics, filled out an updated BEVQ-15 (i.e., BEVQ-1) and then completed a 24-hour
dietary recall. An unannounced dietary recall was administered via phone before visit 2.

At visit two, participants completed a third 24-hour dietary recall. A final dietary recall

(unannounced) was completed over the phone before visit three. At visit three, participants
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completed the updated BEVQ-15 again (i.e., BEVQ-2) and were compensated $15. Dietary
recalls were conducted using the USDA’s Multiple Pass Method*®® by three trained researchers
who were supervised by a PhD level Registered Dietitian Nutritionist. In order to capture relative
dietary patterns, dietary recalls were timed to include three weekdays and one weekend day and
were then analyzed using nutritional analysis software (NDS-R: Nutrition Data System for
Research, 2015, University of Minnesota, Minneapolis). In order to provide consistency, the
same researcher collected all recalls from a single participant. Mean beverage intake from the

four dietary recalls was used for all analyses.

Development and Scoring of the Updated BEVQ-15

Several major modifications were made to the original BEVQ-15. First, as the previous
version had a maximum limit of 60 fl oz/day for any individual beverage, the ceiling limit was
removed to make it more applicable to other populations such as athletes. This was accomplished
by adding an open-ended space for participants to indicate a specific amount of a beverage
consumed. Second, a nut milk category (i.e., almond, cashew, or coconut milk) to accommodate
additional dairy-free milk options was added.'** Finally, several creamer and sweetener
preferences within the coffee and tea categories were added to help differentiate between
calorically or artificially sweetened products. Several minor modifications included the addition
of more detailed instructions, combining both the whole and reduced fat milk into a single
category and combining all diet and artificially sweetened beverages into one single category.

To score the updated BEVQ-15, frequency (“How often”) is converted to the unit of
times per day, then multiplied by the amount consumed (“How much each time”) to provide
average daily beverage consumption in fluid ounces. Energy and grams (per fl 0z) for each

beverage category were determined using food composition tables,%® NDS-R 2015, and
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MyPlate.gov.**® To quantify total SSB consumption, beverage categories containing added
sugars were summed (sweetened juice beverage/drinks, regular soft drinks, regular energy and
sports drinks, tea sweetened with sugar, and tea and/or coffee sweetened with sugar and/or
sweetened creamer). See Figure 1 for the updated version of the BEVQ-15. Detailed instructions

for scoring procedures are available upon request from the corresponding author.
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Beverage Questionnaire (BEVQ-15) rarticipant o:

Instructions: Date:

For the past month, please indicate your intake for each beverage type by marking an "X" in the bubble for "how often” and "how much each time".

1. Indicate how often you drank the following beverages, for example, if you drank 5 glasses of water per week, mark 4-6 times per week.

2. Indicate the approximate amount of beverage you drank each time, for example, if you drank 1 cup of water each time, mark 1 cup under "how much each
time". If applicable, indicate the specific type of beverage by marking an “X” in the bubble by the one used (i.e., type of nut milk).

3. When trying to estimate your intake throughout the day (| e., water) think about the total amount you drink. For example 3 times per day and 20 fl oz each
time = 60 fl oz per day. e e A aily a

4. Do not count beverages used in cooking or other preparatlons such as milk in cereal.

5. Count milk/creamer added to tea and coffee in the tea or coffee with creamer beverage category, NOT in the milk categories; this includes non-dairy
creamer. Please indicate the type of creamer (flavored, plain or sugar-free) and sweetener used by marking an “X” in the bubble by the one used, if

applicable.
HOW OFTEN (MARK ONE) HOW MUCH EACH TIME (MARK ONE)
Never or > 20fl oz
less than 1 1 timel 2-3 | 4-6 1 timel 2 3+ Less (specify
Type of Beverage time per or times [ times or times|[times] than |8floz| 12floz |16floz | 20floz TOTAL
week v‘l/]eek per | per Zay per | per | 6floz |(1cup)| (1% cups)|(2 cups)| (2" cups) daily
(go to next week| week day | day | (% cup)
amount)
beverage)
Water
’ o 0O]J]O0O]J]O0O]|J]0O0O]|]0O0]O (0] o (0] (0] (0]
or unsweetened sparkling water
100% Fruit Juice o o (0] O O|]O]| O (6] (6] (6] O (6]
Sweetened Juice Beverage/Drink|
(fruit punch, juice cocktail, (o] oOolofOoO|O] O] O (o] (o] (o] (@] (o]

Sunny Delight, Capri Sun)

Whole Milk: red cap,
Reduced Fat Milk 2%: purple cap, O oOjJ]OoO|lOoO|JO]|]O|O (0] (e} (e} O (0]
or Chocolate Milk -

Low Fat 1%: green cap,

Fat Free/Skim Milk: light blue cap, (e} ofojJjofo]|]oO|O (0} (6] (6] (6] (0]
Buttermilk or Soy Milk
Nut Milk
(almond, cashew, coconut) o olololo|lolo o o o o o

O Flavored, Original, or Plain
O Unsweetened

Soft Drinks, Regular

Energy & Sports Drinks, Regular
(Red Bull, Gatorade, Powerade)

Diet or Artificially Sweetened Soft
Drinks, Energy & Sports Drinks
(Diet Coke, Crystal Light,

. ) o 0O]J]O0O]J]O0O|J]O]|]0O]O o o (0] (0] o
artificially sweetened sparkling water,
Sugar-Free or Total Zero Red Bull,
Powerade Zero)
Sweet Tea (with sugar) (o] olofo|lO]J]O]O (o] (o] (o] (o] (o]
Tea or Coffee, black
(no creamer or milk) (o] oOolofOoO|O] O] O (o] (o] (o] (o] (o]

O Sugar, O Artificial Sweetener, O N/A

Tea or Coffee (w/ milk &or creamer)
O Sugar O Artificial Sweetener O N/A
Milk &/or Creamer: O o (0] O O|]O]| O (6] (e] (6] o O
O Milk O Half & Half or Cream O N/A
Creamer: O Flav. O Plain O Sugar-Free

Wine (red or white) (e} oOJ]OoO|lOoO|J]O]|]O|O (0] (e} (0] (e} (0]

Hard Liquor o |o|o|o|lo|o|lolo|o| o | o] o
(vodka, rum, tequila, etc.) R

Beer, Ales, Wine Coolers,

Non-alcoholic or Light Beer 99| 9|” & > > 2 &

Other (list): ¢} oOfojJof[fO]O]|O [0} O [0} ¢} [0}

Virginia@ech,2016.

Figure 1. The Updated Beverage Intake Questionnaire for Adults (BEVQ-15)*
*Scoring instructions are available from corresponding author upon request.
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Data Analysis

Statistical analyses were performed using SPSS statistical analysis software (version 24.0
for Windows, 2016 SPSS Inc., Chicago, IL). Descriptive statistics (mean + standard deviation
and frequencies) are reported for demographic characteristics and mean average daily
consumption of beverages, including total SSB and total beverages, are reported for the BEVQ-
15 and dietary recalls (fluid ounces [fl 0z] and kilocalorie [kcals]). As total beverage fl 0z and
kcals were not normally distributed in the dietary recalls or BEVQ-15, non-parametric tests were
used.®” To assess the convergent validity of the updated BEVQ-15, the BEVQ-2 responses for
each beverage category were compared to beverage consumption reported by the 24-hour dietary
recalls via Wilcoxon Signed Rank Tests. As the BEVQ-15 assesses beverage intake over the past
month, the second administration of the BEVQ-15 (i.e., BEVQ-2) was used to examine
convergent validity as it covered the same timeframe as the 24-hour dietary recalls. To assess
test-retest reproducibility, responses from both administrations of the BEVQ-15 (i.e., BEVQ-1
and BEVQ-2), were compared via Wilcoxon Signed Rank tests. Associations between beverage
intake variables for convergent validity and reproducibility were assessed using correlational
analyses (Spearman’s r). FFQ are considered reproducible if they report correlations ranging
from 0.5 to 0.7.1%81% To further assess agreement in total SSB and total beverage consumption,
two major outcomes of interest, between the BEVQ-15 and dietary recalls, Bland-Altman
analyses were performed as they are extensively used to evaluate the agreement between two
instruments or measurements.?®® Acceptable agreement is considered 95% of mean differences

within +2 standard deviations of the mean difference.201-204
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Results

Demographics

Participants were 56% female, primarily white (82%), college-educated (72%), and had a
mean age 34.9+16.8 years (ranging 18 to 78 years). Participant retention rate was 100% with no
dropouts.
Convergent Validity

Of the 15 beverage variables, total SSB, and total beverage intake assessed (fl 0z and
kcal), significant, but minimal, differences in consumption between the two assessment tools
(BEVQ-2 and dietary recalls) were reported for low fat or fat free milk (fl oz and kcal), nut milk
(fl oz and kcal), regular soft drinks (fl oz and kcal), and total SSB (kcal). The mean significant
differences ranged from 0.4 to 1.1 fl oz and 5-21 kcals. All variables, including total SSB and
total beverage intake were significantly correlated (r=0.29-0.79, all p<0.05) (See Table 1). To
further explore the magnitude of differences in major beverage outcomes, Bland-Altman
analyses were used to evaluate the level of agreement between the BEVQ-15 and dietary recalls.

The mean differences in total SSB fl oz and kcals were -0.8 (CI: -3.4, 1.9) and -21 (CI: -
46, 4), respectively. The mean differences in total beverage fl oz and kcals were -4.5 (CI: -13.4,
4.5) and 30 (CI: -16, 77), respectively. Bland-Altman demonstrated agreement that was slightly
below an acceptable level between the BEVQ-2 and the dietary recalls for reported total SSB fl
oz and kcal intake (94% and 92%, respectively) and total beverage fl 0z and kcal intake (94%

and 96%, respectively) (Figure 2).
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Table 1. Convergent validity and reproducibility of the updated Beverage Intake Questionnaire
(BEVQ-15): Comparison to a 4-day dietary intake recall and results of two BEVQ-15
administrations

Convergent Validity?

Reproducibility®

E:\ggzgs BEVQ-2 Recalls Difference® | Correlation BEVQ-1 glizf{j:rQe_r;%e from Correlation
Mean (SD) Mean (SD) Mean (SE) r Mean (SD) Mean (SE) r

Water

fl oz 41.6 (32.8) 45.6 (30.0) 4.0 (4) 0.75%** 54.7 (45.5) 13.1 (5.0)** 0.70%**
100% Fruit Juice

fl oz 0.8 (1.3) 1.0 (1.8) 0.2 (0.3) 0.36* 1.0 (2.0) 0.2(0.2) 0.54***

kcal 14 (23) 18 (32) 3(5) 0.36* 18 (35) 4(4) 0.54***
Sweetened Fruit Drink

fl oz 0.5(1.3) 0.7 (1.5) 0.2(0.2) 0.33* 0.3(1.2) 0.2(0.2) 0.41**

kcal 7(19) 10 (22) 2(3) 0.33* 4 (18) 3(3) 0.41**
Whole Milk, Reduced Fat Milk, or Chocolate Milk

fl oz 2.4 (7.7) 1.4 (3.7) 1.0 (0.9) 0.76*** 2.6 (6.3) 0.2 (1.0) 0.85***

kcal 47 (152) 27 (73) 20 (18) 0.77*** 51 (125) 3(20) 0.85***
Low Fat or Fat Free Milk, Buttermilk, or Soy Milk

fl oz 1.3(2.8) 0.8 (2.2) 0.7 (0.4)* 0.48** 1.9 (4.2) 0.6 (0.5) 0.63***

kcal 16 (34) 9(27) 7(5)* 0.48** 23(51) 7(6) 0.63***
Nut Milk

fl oz 1.4 (5.2) 0.3(1.2) 1.1 (0.6)** 0.29* 1.7 (4.9) 0.3(0.6) 0.80***

kcal 12 (51) 2(10) 10 (6)** 0.44** 15 (48) 2(5) 0.78***
Regular Soft Drink

fl oz 2.1(5.8) 2.5(5.0) 0.4 (0.8)* 0.76*** 1.7 (4.4) 0.4 (0.3) 0.75%**

kcal 28 (77) 33(67) 5 (10)* 0.76*** 23 (59) 5(10) 0.75***
Energy & Sports Drinks

fl oz 0.5(2.3) 0.6 (2.4) 0.1(0.2) 0.33* 0.9 (4.3) 0.4 (0.3) 0.44**

kcal 7(32) 8(34) 1(2) 0.33* 12 (60) 5(4) 0.44**
Diet or Artificially Flavored Sweetened Drinks

fl oz 2.7 (8.2) 3.9(9.4) 1.3(1.4) 0.71%** 2.9 (8.4) 0.2 (0.6) 0.80***

kcal 1(3) 1(3) 0(0) 0.71*** 1(3) 0(0) 0.80***
Sweet Tea

fl oz 0.5(1.7) 0.7 (2.3) 0.2 (0.3) 0.69*** 0.8 (2.4) 0.3 (0.1)* 0.80***

kcal 5(17) 7(23) 2(3) 0.69*** 8 (24) 3()* 0.80***
Coffee/Tea — Black

floz  |78(123) |93(113) [15@13) |os0m* [85(1132 |07(LY | 0.76%%
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kcal 6 (18) 3@ 3(3) 0.38** 6 (19) 0.2 (4) 0.62***
Coffee/Tea - Sweetened/Milk/Cream

fl oz 3.8(6.8) 2.5(5.3) 1.3(0.9) 0.31* 4.4(8.1) 0.7 (0.6) 0.80***

kcal 16 (27) 20 (43) 5(5) 0.36* 22 (47) 7(5) 0.82***
Wine

fl oz 1.3 (3.0) 1.1(2.3) 0.2 (0.3) 0.79*** 1.7 (3.3) 0.4 (0.2) 0.81***

kcal 27 (62) 23 (47) 4(5) 0.79*** 35 (68) 8 (5) 0.81***
Hard Liquor

fl oz 0.4 (1.1) 0.2 (0.4) 0.2 (0.1) 0.29* 0.5(1.1) 0.1(0.2) 0.81***

kcal 27 (75) 11 (27) 17 (66) 0.29* 34 (76) 6 (10) 0.81***
Beer

fl oz 1.5(2.2) 2.5 (4.4) 1.0 (0.5) 0.65*** 2.3(2.9) 0.8 (0.3)* 0.80***

kcal 15 (22) 26 (46) 10 (5) 0.65*** 24 (30) 8 (3)* 0.80***
Total Sugar-sweetened Beverages

fl oz 6.2 (9.1) 6.9 (9.1) 0.8 (1.3) 0.35* 7.6 (11.0) 1.4 (9.0) 0.74***

kcal 63 (102) 84 (115) 21.0 (12.5)* | 0.41* 71 (117) 8(12) 0.76***
Total Beverage Intake

fl oz 68.6 (41.4) 73.0 (35.1) 4.5 (4.4) 0.71%** 85.9 (51.8) 17.3 (5.4)*** 0.74***

kcal 230 (254) 199 (169) 30 (23) 0.70*** 276 (221) 46 (24)* 0.67***

aConvergent validity as determined by comparing the second administration of the BEVQ-
15 to mean reported intake from four dietary intake recalls

bReproducibility as determined by comparing two administrations of the BEVQ-15.
¢Slight differences may be noted from the preceding columns due to rounding.

*p<0.05; **p<0.01; ***p<0.001

Figure 2. Bland-Altman analysis of the Updated BEVQ-15* and Dietary Intake Recalls for (a)
Total beverage fl oz; (b) Total beverage kcal; (c) Total sugar-sweetened beverages fl 0z; and (d)
Total sugar-sweetened beverages kcal**
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Reproducibility

Significant differences in water (fl 0z), beer (fl oz and kcal), sweet tea (fl 0z and kcal),
and total beverage (fl oz and kcal) were measured between the two administrations of the
BEVQ-15 (BEVQ-1 and BEVQ-2). However, all 15 beverage categories as well as total SSB and
total beverage intake were significantly correlated from the first to the second administration of

the BEVQ-15 with r = 0.41 to 0.85 (p<0.01) (See Table 1).
Discussion

This updated version of the BEVQ-15 demonstrates moderate convergent validity and
reproducibility as a rapid measure of habitual beverage consumption for this well-educated adult
population in southwest Virginia. With the dynamic nature of food availability.?%® subjective
dietary assessment tools require periodical updating to reflect current dietary consumption
patterns.

Typically, Bland-Altman plots demonstrating >95% consensus are considered acceptable
agreement between assessment tools.?9-2%4 Bland-Altman analyses indicated slightly below, or
acceptable agreement, between the updated BEVQ-15 and dietary recalls for SSB and total
beverage intake that ranged 92-96%. Although no significant differences were detected, it is
important to note that slight variances are expected due to the different time periods covered by
the BEVQ-15 as compared to dietary recalls (habitual vs recent intake).

Typically, FFQ are considered reproducible if they report correlations ranging from 0.5 to
0.7.1%8.19 The majority of beverage categories, including total SSB and total beverage intake, fell
within this range (0.54-0.85, p<0.001). Although sweetened juice drinks and energy/sports drink
correlations were slightly below the acceptable range (0.41-0.44, p<0.01, respectively), values

were not significantly different between the two BEVQ-15 administrations. Water and total
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beverage fl oz were found to be significantly different between time one and time two (mean
difference of 13 and 17 fl oz, respectively), which could be attributed to a heightened awareness
of beverage consumption habits during the second administration. Although the BEVQ-15
measures intake over the past month, it is possible that seasonal changes may have occurred to
cause the significant change in beverage consumption.?% While significant differences were
reported for sweet tea and beer kcals (3 and 8 kcals, respectively), the differences were not of
practical significance.

Several limitations were noted. The first of which being reliance on self-reported dietary
intake data, which is subject to reporting errors and potential bias.® To address this potential
area of concern, a PhD-level Registered Dietitian Nutritionist supervised all 24-hour recall
collection using a multiple pass method??” and analysis and nutritional analysis software (NDS-
R) was employed. A second limitation was the narrow diversity in racial/ethnic profiles and
educational attainment of our sample population which was highly educated compared to the
U.S. as a whole. Future research would benefit from a more diverse participant pool. A third
possible limitation to the validation analyses could be an associated learning effect, however, per
the original validation of the BEVQ, timing of either the BEVQ or food recalls did not
significantly impact the validity of the FFQ.* As face validity was not performed on the updated
version of the BEVQ-15, a final limitation is the chance of bias risk derived from the possibility

of respondents interpreting and responding to the items incorrectly.
Conclusion

This updated version of the BEVQ-15 provides a dietary assessment tool that has the
ability to rapidly assess total beverage consumption. This updated version of the BEVQ-15

demonstrates moderate convergent validity as compared to 24-hour dietary recalls within a well-
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educated adult population living in southwest Virginia. With the update, ceiling limits for
beverage categories were removed and several new categories were added including a nut milk
and creamer and sweetener preferences within the coffee/tea categories. Future research should
focus on validating this updated version for various populations, such as children and athletes,
and investing in a cloud or web-based version in order to increase beverage consumption

tracking and data collection.
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Chapter 4: Availability and Effectiveness of Mobile Phone Delivered
Interventions Aimed at Decreasing Sugar-Sweetened Beverage
Consumption: A Systematic Review

Abstract

Background: There is a current need for effective interventions to decrease sugar-sweetened
beverage (SSB) intake. Mobile phone technology is emerging as a promising mode of delivery
for behavior change interventions, including those that aim to decrease SSB intake.

Objective: Assess availability and effectiveness of mobile phone-delivered interventions in
which reduced SSB intake was either a primary or partial intervention objective.

Methods: Inclusion criteria included studies of smartphone applications and text message
interventions in which the consumption of SSB was an objective of the study. Studies related to
disease management were excluded (e.g., alcoholism, kidney disease, etc.). Study characteristics
and results were gathered and synthesized according to PRISMA guidelines.

Results: A total of 17 articles were eligible for inclusion. Of the included studies, 11 (65%) were
successful at promoting a decrease in SSB consumption as a result of the intervention. Studies
which used multiple modes of technology were more successful at reducing SSB. The majority
of included studies (88%) used some form of self-monitoring to promote behavior change.
Conclusions: Technology-based interventions utilizing text messages, mobile phones, and self-
monitoring technologies can be an effective means of decreasing SSB intake in various
populations, particularly if used in conjunction, as the utilization of multiple modes of
technology may prove to be more effective in meeting SSB reduction goals. More rigorous trials
that determine what parts of the technology or intervention component was most effective are

necessary for further evaluation of mobile-delivered beverage consumption interventions.
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Study registration: This systematic review was registered with PROSPERO: CRD42020196909
Keywords: beverage consumption; technology; eHealth; mHealth; mobile phone; cell phone;

sugar-sweetened beverages
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Introduction

Recent studies looking at United States (U.S.) beverage consumption patterns showed
that, on average, Americans consume more than 11 teaspoons of added sugars from sugar-
sweetened beverages (SSB) per day.'?® Research has shown that excessive SSB consumption is
associated with obesity,*° diabetes,®® and cardiovascular disease,® especially with the large
volumes of SSB that are consumed by the U.S. population.®® The current 2020-2025 Dietary
Guidelines for Americans recommends limiting added sugars to 10% or less of total consumed
calories per day.*0

The adoption of mobile technology can be seen world-wide as its utilization for
interpersonal communication and infrastructure has been growing at a rapid rate.?8-2'* The use of
mobile technology in dietary interventions is steadily increasing, especially related to decreasing
SSB consumption.?*2 Current advancements in mobile phone technology have made it a
desirable method for public health promotion and population level disease prevention efforts.?3
The use of mobile technology is also increasingly used to promote health and prevent
disease.?!0:214-218 Mobile health (mHealth) is the use of mobile phone technology to deliver health
care.?!® mHealth has been used because it offers an interactive form of communication, which
provides a wide range of opportunities for intervention methods.?4%2° Currently, the majority of
Americans (~95%) own a mobile phone of some kind and 77% own smartphones or phones with
Internet capabilities.??! Mobile phone use covers a wide range of demographic groups, while
smartphone ownership exhibits greater variation based on age, household income and
educational attainment.?

Multiple studies have reported benefits to using technology to enhance interventions for

smoking cessation, diabetes management,??? physical activity,??® and weight loss.??* Specifically,
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studies report that the use of technology is easily integrated into the lives of participants and
allows for better flexibility for physicians and other healthcare providers when providing
counseling and care to patients.?>* Extensive research has focused on the effectiveness of health
behavior change interventions delivered via telephone 225228 and the internet.?>®-231 However,
research has turned towards exploring newer interactive delivery channels, such as mobile
telephone messages,?20232-234 Facebook messages, 28235236 and Instagram.'%823” Short message
service (SMS), otherwise known as text message-delivered, interventions have positive short-
term behavioral outcomes,?'®> which may be an indication of success for other mobile phone
delivery channels, such as smartphone applications.

More research is needed to establish the availability and effectiveness of mobile
interventions. Various gaps in the literature exist including most effective intervention delivery
methods, behavioral theory, and intervention length on effectiveness need to be addressed. The
study characteristics that are associated with effective mHealth studies to reduce SSB need to be
identified and an understanding of what is the best study design and for what group of people
(i.e., age and technology preference) does mHealth work best are key questions that need to be
addressed. Therefore, this systematic review was conducted to determine the availability and

effectiveness of mobile phone delivered interventions aimed at decreasing SSB consumption.
Methods

This review was conducted using the Preferred Reporting items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines,?® and was registered with PROSPERO
(CRD42020196909). The publication identification stage entailed searching online databases
(Figure 1) with the following keywords and combinations of keywords: (beverage* OR drink*)

AND (eHealth OR electronic health* OR mobile health* OR m-Health OR mHealth OR
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“Telemedicine” OR cell phone* OR cellphone* OR cell-phone* OR cellular phone* OR smart
phone* OR smartphone*). The search strategies for each of the other databases (Web of Science,
Cinahl, Scopus, and Engineering Village) were adapted from the original PubMed (MEDLINE
database) search. The review was limited to clinical trials, meta-analysis, randomized controlled
trials, validation studies, journal articles, and reviews published before June 2020. Given the
limited available research in this subject area, a lower bound for date restriction was not applied.

Criteria for inclusion in this review required a partial or entirely digitally delivered
intervention targeting healthy behaviors. The program or intervention must have used a type of
mobile phone/device-delivered technology with either a primary or secondary goal of lowering
SSB intake. Mobile phone-delivered technologies included, but were not limited to, SMS or text
messages, E-mails, phone calls, and mobile phone applications, including social media platforms
such as Facebook and Twitter. Web-delivered intervention studies were excluded unless mobile
phone use was specified. Studies that applied both digital and face-to-face modes of delivery
within a single intervention or program were eligible for inclusion, provided the digital
component was the primary mode of intervention delivery and the delivery method used to
administer the intervention’s content was clearly specified. As a digital component was required,
there was no limit on the participant’s age. Studies related to disease management were excluded
(e.g., diabetes, alcoholism, and kidney disease).

A total of 3,695 references were initially retrieved and after search filters/limits were
applied, related citations sought, and duplicates removed, 2,910 citations were imported into the
reference management software EndNote X9 for Macintosh. Titles and abstracts were reviewed
to determine if the full-text article should be reviewed. If all eligibility criteria were not apparent

(e.g., mode of delivery) the full-text article was screened.
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Out of 2,910 imported records, 63 articles remained for full review after applying the
above criteria. Figure 1 presents an overview of the review process according to the PRISMA
2020 Flow Diagram for new systematic reviews which included searches of databases, registers,
and other sources.?® During this stage, the following data were extracted: author(s), year
published, population and location, study design, objective/purpose, technology used, outcome
measures, and findings/results.

Risk of bias and study quality was assessed using the 2018 Mixed-Method Appraisal
Tool (MMAT).232240 The MMAT is a validated appraisal tool used to determine quality of study
design to be used in the context of systematic reviews and includes five categories of study
design: (a) qualitative, (b) randomized controlled trial, (c) nonrandomized, (d) quantitative
descriptive, and (e) mixed methods.?*! Each category consists of five categories, all rated as
either “yes,” “no,” or “can’t tell.”?** This tool was selected based on the variety of study designs
included in this review, including randomized controlled trials, non-randomized studies, and
mixed-method studies. The tool allowed for comparison between multiple study designs. Two
reviewers independently used the MMAT to evaluate the quality of the included studies. Any

discrepancies were discussed, and consensus was reached.
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Figure 1. Flow diagram of the systematic review of mobile phone delivered interventions aimed
at decreasing sugar-sweetened beverage consumption
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Results

After screening the full text to determine if the articles met the inclusion criteria, 17
articles were included in the qualitative analysis.?*2-258 Recent literature related to availability
and effectiveness of mobile beverage technology-based interventions aimed at decreasing intake
of SSB is summarized in Table 1 (see Appendix B).

Sugar-Sweetened Beverages

Eleven of the seventeen studies (65%) were successful in significantly reducing SSB
consumption from baseline levels,?42:243:245.248-251,253,258-260 |n 3 12-week RCT on young adults 18-
35 in Australia, the intervention group significantly improved SSB intake (P=0.02) compared to
the control group, decreasing average SSB intake by 429.0 (858.3) mL/week.?* A 20-week RCT
adolescent boys 12-14 in Australia found significant intervention effects for SSB consumption
(mean: -0.6 + 0.26 glass/day; P=0.01).%%8

The remaining showed no significant change in SSB consumption or dietary related
behaviors.?47:257.262-265 Taple 2 illustrates the effectiveness of mHealth to reduce SSB by various
study characteristics. (see Appendix C).

All SSB data was obtained using various methods of self-reported data from participants.
Most studies utilized one or two items on self-reported questionnaires to assess the participants’
intake of SSB over an average day or week. Additional SSB intake measures included food
records and a report of perceived changes in SSB intake,?*° random 24-hour recalls,?2 image-
based dietary assessment technique using before and after photos to quantify SSB intake, 24 and

text messaging to quantify SSB intake.?®’
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Study Characteristics

The included studies reported sample sizes ranging from 12 to 361 participants with a
variety of young and middle-aged participant groups. Of the included studies, 41% (n=7)
involved adolescents or participants younger than 18 years,244250.252-254,257.258 N o studies recruited
or included participants older than 65 years of age. Of the studies analyzed, 76% (n=13) included
both male and female participants, while 3 studies included only male participants,?47252258 and 1
study included only female participants.2%¢

Almost half of the articles were conducted in Australia (n=8),242:246-248,251,252,255,258 yyjjth
the remaining taking place in the United States (U.S.) (n=6),243-245.253,256.257 Be|gium (n=1),%4°
Sweden (n=1),%* and the United Kingdom (U.K.) (n=1).2%° Length of intervention periods
ranged from 3-weeks to 6-months. The most common intervention periods were 12-14-weeks
(N=5) 242243,248.249.255 anq| -months (nN=5) 244:246251.253.254 jpy [ength.

A randomized control trial (RCT) design was used in the majority of the included studies
(76%, N=13).242,244,246,248,249,251-255,257,258,265 Gjingle-arm interventions were used in the remaining
24% of studies (n=4).243245247.250 Geyen of the studies had minimum body mass index (BMI)
requirements for participants to participate,242244:245248,249,253,255

Assessment of study quality of all included articles were generally medium to high in
terms of study design as scored through the Mixed Methods Appraisal tool (MMAT) (Appendix
D).?*! Unclear judgements were due to insufficient study details. Unfavorable responses (i.e.,
“can’t tell” or “no”) stemmed from lack of methodological information provided from articles,
blinding of participants, and small sample sizes (pilot trials). Dietary assessment of beverage
intake was classified as having a high risk of bias because data were self-reported. Significant

levels of dropout limited statistical conclusions in several of the studies.
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The overall age of study participants did not correlate to effectiveness of reducing SSB.
None of the studies found a sex effect associated with the intervention’s outcomes. Though
interventions took place over various periods of weeks and/or months, reduction of SSB and
intervention length did not correlate. Finally, no differences were seen between study design
related to SSB reduction.
Types of Technology Utilized

Of the included articles, 42% (n=7) used only 1 mode of technology to deliver the
intervention,243:245.247,251,262-264 2904 (n=5) used 2 modes of technology,?492°0258.260.265 and 2994
(n=5) used 3 or more modes of delivery throughout the intervention.242248.251.253259 The studies
which used multiple modes of technology were more successful at significantly reducing SSB
(i.e., achieved significant reduction of SSB as compared to a control group). As an example, the
20-week RCT of adolescent boys aged 12-14 years old conducted in Australia found significant
intervention effects for SSB consumption (P=0.01) or an average reduction of 0.6 glasses (~150
ml) per day.?® Alternatively, the six studies which were not effective in reducing SSB
consumption all used only one or two modes of technology.?47:257:262-265

A variety of technologies were used to deliver intervention materials and feedback to
participants including SMS or text messaging 59% (n=10),242:243,248,251,253,257,259,260,262,265 mqpj|e
applications 59% (n=10),242247-251,258,259,263,264 jntervention websites 35% (n=6),242:248:253,258-260 .
mails 24% (n=4),242248253.259 phone calls 18% (n=3),2422512 and social media 12% (n=2),24524
with one using Facebook groups?*® and the other using Twitter.?4>

Except for in-person contact for baseline and regular assessments, interventions were
delivered completely virtually and participants did not meet in person during the study period for

65% (n=11) of the reviewed research articles,242:243:245,249,250257,259,260,262,264,265 Thjrty-five percent

54



(n=6) reported using face-to-face intervention techniques in addition to mobile technology, but

the mobile phone-delivery method remained the primary delivery method for the

Behavior Change Strategies and Theoretical Frameworks

Several different strategies were used to promote health behavior change in the included
intervention studies. Eighty-eight percent (n=15) of the included studies used some type of self-
monitoring component,242:243:245248-251,253,257-259,262-265 and 599% (n=10) of studies included goal
setting as part of the intervention,242:248-251253,258-260,265 Qne study used financial incentives to
promote behavior change.?*

Additionally, behavioral theory and behavioral frameworks were specified in all but 35%
(n=6) of included studies,?+5:247:249.250,262,265 jncluding Social Cognitive Theory (35%,
N=6)253257,258,260,263,264 Ge|f-Determination Theory (18%, n=3)2512%8.263 Transtheoretical Model
(18%, n=3)%42:248.259 RE-AIM (6%, n=1)?*3, and Control Theory (6%, n=1).22 Two studies
reported using two guiding theories or behavioral frameworks,?#2263 however, there was no
association between behavioral theory, framework type, or number used on effectiveness of the

study to improve consumption of SSB.
Discussion

This systematic review revealed that mobile phone-delivered interventions can be a
promising method for decreasing SSB intake across a variety of different ages and geographical
areas. SSB intake is a feasible dietary behavior to target as the primary outcome of a mobile
phone-delivered intervention or as part of interventions targeting other health behaviors. This
review also indicated that mobile technology can be used to promote beneficial changes in SSB

intake when used as the primary mode of intervention delivery or when used in conjunction with
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traditional weight loss interventions (i.e., face-to-face, cohorts). Based on these findings, studies
which employ multiple methods of technology or modes of communication see greater results
when targeting SSB reduction.

In regards to understanding what makes mobile interventions successful, researchers
evaluated several components. It appears that age and sex of participants did not influence
intervention success. In terms of study design, neither the duration of intervention nor the
behavioral framework influenced study success as both successful and unsuccessful interventions
varied greatly in both length and theory. The use of a digital only or combination (digital and
face-to-face) designs were also evenly distributed between successful and unsuccessful
interventions. One component that did appear to predict success was the number of delivery
methods used throughout the intervention. Those interventions that were successful in reducing
SSBs, often used multiple modes of mobile technology (E-mail, phone calls, text messaging,
mobile phone application, intervention website, social media, etc.). Of the six studies which were
not successful at reducing SSB consumption, five only used one form of mobile technology (two
text messaging only, three mobile phone application only).

Comprehensive systematic reviews of the literature have shown that technology has been
used to enhance interventions for smoking cessation, diabetes management,*?? physical
activity,'?® and weight loss.*?* Technology is easily integrated into the lives of participants and
allows for greater flexibility for physicians and other healthcare providers when providing
counseling and care to patients.'>* In a RCT targeting physical activity among female college
students, participants from the “Instagram” intervention group performed considerably more
physical activity sessions compared to the control group (i.e., no online social network)

suggesting that the online platform, Instagram, might be a positive motivation to improve
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physical activity adherence.1%®

Many of the included interventions (88%) included self-monitoring as a way to promote
behavior change.?42:243,245,248-251,253,257-259,262-265 Se|f-monitoring varied from logging food intake
using a paper diary or a smartphone application to responding to text messages asking about
daily intake of different dietary components such as SSB. Dietary self-monitoring has shown to
be an effective behavior change strategy by raising a person’s awareness of what they are
eating.?®® With mobile technology now readily accessible, together with the level of interest in
mobile technology amongst young adults, collecting dietary intake data using mobile devices
may lead to improved cooperation to record diet in this age group as a means to promoting
behavior change.

A RCT design was used in the majority of the included studies. In clinical research,
RCTs are considered the gold standard for ascertaining the efficacy and safety of a treatment and
are used to answer patient-related questions, including behavioral dietary interventions. The
remaining studies can still provide valuable information about the potential utility of mobile
interventions for promoting decreases in SSB intake, but the methodological limitations should
be considered in evaluation of the overall conclusions of this systematic review. Many of the less
rigorous studies that were included were pilot studies or feasibility studies that were intended to
provide preliminary data about the effectiveness of the interventions before scaling up for more
rigorous testing, such as a large-scale RCTs.

Among the studies included, the populations receiving the intervention varied greatly,
which makes comparison between the effectiveness of the interventions difficult. The
participants in the included studies varied based on age, country of origin, and occupation, which

can all contribute to the effectiveness of interventions to promote behavior change. 65% of the
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studies were conducted outside of the U.S..242246-252,254,255.258 Therefore, studies focusing on
particular cultures and using culture specific measurement tools cannot be generalized to
populations in other countries. It is evident that SSB intake is problematic worldwide, with the
U.S. exhibiting higher intake of SSB in relation to other high-income countries such as Australia

or European countries.?®’

When designing future interventions to address SSB intake, these factors should be
considered to tailor interventions to the specific population targeted.

A little over half of the studies reported power calculations to determine appropriate
sample size,242245247249,257-259,262-265 Of those, three were forced to restrict sample size to below
this number due to lack of participation and difficulty in recruiting participants.243.260.262
However, it should be noted that the power calculations were based on the primary outcome of
interest, which, for most studies included, was not SSB intake, therefore, caution should be
exercised in interpreting the effectiveness of the interventions on decreasing SSB intake.

Furthermore, there is much evidence to prove that the way a message is framed can affect
a person’s receptiveness to personal diet behavior change. Development, implementation, and
evaluation of health messages are a critical step to the success of any dietary behavioral
intervention.?%® Conclusions cannot be drawn about whether using a specific theoretical basis
made interventions more effective, but as noted by the National Cancer Institute, using a
theoretical basis for an intervention can improve its likelihood of success by conceptualizing the
specific mechanisms for health behavior change.?®®

Many of the studies’ weaknesses included the use of convenience sampling and small

sample sizes. Although affordable, easy and readily available to subjects,?’® convenience samples
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can be unpredictable due to their vulnerability to biases, particularly if the group being studied is
not representative of the population of interest. Additionally, self-reported measures such as
weight and diet behaviors were also used in a large majority of the studies included in the
analyses. Because of bias and imprecision, self-reported energy intakes should be interpreted
with caution unless independent methods of assessing their validity are included in the
experimental design.®?

SSB intake was measured exclusively by self-reported measures (i.e., beverage
consumption surveys), but notably, many different questionnaires were used, which could limit
the comparability of the studies. Often food frequency-type questionnaires were used to measure
SSB intake, and the time periods varied from measuring daily SSB intake to measuring weekly
SSB intake. Similarly, studies differed in whether they measured actual daily or weekly intake or
“typical” intake. Implementing the use of a standardized questionnaire for measuring beverage
intake can provide more detailed outcome measures and reduce ambiguity in the beverages

classified as SSB.

Limitations

One possible detractor for this systematic review is that half of the studies, 53% (n=9),
identified through the process did not have the primary purpose of reducing SSB intake.?42:243.247-
249,258,260,262,263 | nterestingly, among these studies, six of them still demonstrated decreases in
SSB as a result of the intervention.?42:243.248.249,258,260 This may indicate that SSB can be feasibly
decreased as part of a larger weight loss or lifestyle intervention as a measurable target of those
interventions.

Another important factor to consider is the strength of the evidence reported from these

studies. Not all of the reviewed studies were randomized controlled trials, introducing potential
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biases (i.e., sample selection and instrumentation biases). Many studies failed to mention the
reliability and validity of questionnaires or instruments used to measure outcomes. One study,
conducted by Buis et. al., 2013, used a non-validated researcher-developed instrument,?’* further
reducing generalizability and reliability of results.

The review was limited to studies referenced in PubMed, Web of Science, Cinahl,
Scopus, and Engineering Village. Unpublished studies and those not referenced in the previous
search engines were not identified. Therefore, this review is subject to publication bias.

Another possible limitation is the use of mobile technology often requires participants to
have access to a personal mobile phone with either text messaging capabilities or smartphone
with a data plan. This limits generalizability to only those participants who can afford the
technology or to interventions able to provide smartphones to participants, as was done in one of
the included studies.?>” Additionally, more information is needed on the long-term effects of
mobile health interventions.

Another limitation is the use of a technology-based intervention’s effectiveness on
multiple populations such as adolescents and the elderly population. Forty-one percent of the
studies reviewed included adolescents those younger than 18 years of age.244:250,252-254,257,258
Without further research, it is unknown whether this type of intervention would be effectively
integrated into the lifestyles of elderly people or whether they would be discouraged and have
difficulty engaging in this type of technology. Therefore, the results of this systematic review
indicate that the positive effects of mobile phone-delivered technology on beverage consumption

patterns cannot be generalized to the entire population.
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Strengths

Strengths of the given systematic review include the use of two reviewers to screen all
articles for inclusion and complete a bias assessment. Registration with Prospero, International
Registrar for Systematic Reviews, compliance with PRISMA, Transparent Reporting of
Systematic Reviews and Meta-Analyses, guidelines, as well as being the only registered
systematic review investigating the topic of mobile phone delivered behavioral intervention.
Additionally, our systematic review gives a good indication of what successful interventions

entail as it is was conducted systematically in nature (i.e., not a narrative review).

Conclusions

Mobile phone-delivered interventions may be a promising method for decreasing SSB
consumption. Studies which employ multiple methods of technology or modes of
communication via a mobile phone saw greater reduction of SSB consumption in participants.
Therefore, technologically-based interventions targeting SSB reduction should consider utilizing
multiple forms of mobile-phone contact methods (i.e., phone call, text, email, social media, etc.)
as they may be associated with greater effectiveness for improving SSB outcomes. Though the
majority of trials demonstrated a beneficial impact of mobile phone-delivered beverage
technology-based interventions aimed at improving beverage consumption patterns, there
remains a need for additional rigorous trials with larger sample sizes across multiple ages and
cultural populations with subgroup analyses to further develop the behavioral intervention
science related to human diet. Future research should identify the best intervention methods for
targeting specific behavioral outcomes. Nevertheless, given the increasing uptake of mobile
technologies, the use of mobile health technologies may be a promising means to improve

existing practices and interventions. This research should be approached with urgency as mobile
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technology may be an important tool to reduce the global burden on health care by providing

more effective dietary behavior and nutritional management support.
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Chapter 5: Online Social Networking Pilot Feasibility Trial to
Improve Beverage Consumption Patterns: The Healthy Beverage
Habits Pilot Trial

Abstract
Background: Poor beverage consumption habits pose significant health concerns. Delivering

health behavior change interventions via social media is an emerging area of health research and
may provide a promising way to minimize barriers for participation, as well as provide health
information and online social support through social media networks. Social networking has
been cited as an effective way to produce positive behavioral outcomes in adults, although thus
far, there has been limited research conducted on online social support health behavior change
delivered through Instagram.

Objective: The primary objective of the Healthy Beverage Habits pilot trial was to determine
feasibility of an 8-week intervention with a 4-week maintenance period aimed at improving
overall beverage consumption patterns with the use of Instagram.

Methods: The objective of this online pilot intervention was to improve Healthy Beverage Index
(HBI) scores and to determine the feasibility of online social support. The Healthy Beverage
Habits study was a randomized control pilot trial, with an 8-week intervention and 4-week
maintenance period, in which Instagram message prompts were administered to the intervention
group. Identical messages were delivered to an E-mail control group, removing Instagram
mediated online social support. Data analysis included descriptive statistics and repeated
measures analysis of variance (RM-ANOVA) to test for differences in SSB, water, total
beverage calories, and total fluid ounce intake via the Healthy Beverage Index (HBI) over the

course of the 8-week intervention and 4-week maintenance periods.
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Results: The study retention rate was 38%, with 39 participants initially enrolled and 15
participants completing all study visits through maintenance. No significant between group over
time differences were found. However, the Instagram group demonstrated a significant reduction
in total beverage kcal (mean differencexSE=107.9+48.3; p=0.049), and increase in total HBI
scores (mean differencexSE= 4.52+2.26; p=0.025) from baseline to the end of the maintenance
period. No within group differences were demonstrated for the E-mail control group over the
intervention or maintenance period.

Conclusions: Instagram-based interventions may be a feasible means of improving beverage
intake. More rigorous trials that determine what parts of the technology or intervention
component was most feasible are necessary for further evaluation of mobile-delivered beverage

consumption interventions.

Keywords: social networks; worksite wellness; beverage patterns; beverage consumption; sugar-

sweetened beverages
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Introduction

The development of new and creative strategies such as social media-driven interventions
may be beneficial for health promotion and social networking related to health. These types of
social networking platforms require further investigation for their role in health behavior
interventions. Specifically, social media networking websites and applications, such as Facebook
136-138 and Instagram,%12% have been cited as effective channels to encourage positive behavioral
outcomes as part of digital health interventions (DHI). Multiple studies have reported benefits to
using technology to enhance interventions for smoking cessation, diabetes management,??
physical activity,*?® and weight loss.>* Engagement with Twitter and Facebook support groups
has also been significantly associated with weight loss.*35-1%8 For example, research has shown
that participants involved in lifestyle interventions for obesity often achieve greater weight loss
results in groups than individually.?°-2% For the purpose of this study, an online community will
be defined as a group of people with a common interest or a shared purpose and who use social
media and their networking systems to mediate social interaction while simultaneously
facilitating a sense of togetherness.?’?

On a larger scale, social-media delivered behavioral interventions administered through
employees’ workplaces may be the most practical, accessible, and reliable mode of delivery.
Being available 24/7 helps to ensure participants have access and can engage at their own leisure
while creating a community of employees may help to boost participation. Moreover, given the
rise in people working from home and in the overall increase of social distancing, the ability to
be a part of an intervention without having to leave the comfort and safety of one’s home may be

a promising avenue of research to consider.'3®
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With the current literature showing how worksite health promotion programs (WHP)
have seen great success in reducing healthcare costs'® and improving lifestyle behaviors such as
poor diet and lack of physical activity,'® the natural incorporation between WHP and DHI to
improve health behavior may be a valuable way for behavioral health researchers to have the
ability to widely disseminate health education while gathering data and monitoring employee
engagement simultaneously.

With more than 60% of Americans’ health insurance coverage coming from an
employment-based plan,®* the workplace is unique in that it presents a convenient setting for the
introduction and maintenance of health-promotion programs for adults. WHP programs have
common goals of promoting and maintaining good health behaviors and encouraging positive
health behavior change.® WHP programs are becoming increasingly more popular and have
been showcased in health reform proposals, the popular press, and congressional hearings.

Today, the majority of American adults (~95%) own a cellphone of some kind and 77%
own smartphones or phones with internet capabilities.?® Mobile phone use covers a wide range of
demographic groups, especially age.?® Although, the use of smartphones is greater in Millennials
(1981-1996) and Generation Xers (born 1965-1980) at 92% and 85% respectively, nearly 67% of
Baby Boomers (born 1946-1964) and 30% of those in the Silent Generation (born 1928-1945)
operate smartphones.?®

To date, there have been relatively few studies carried out to determine the effects of the
social media networking platform, Instagram, on health behavior change.*3® Specifically, there
have been no known studies to date that have evaluated changes in beverage consumption habits
within the context of an Instagram-based WHP. Worksite health and wellness programs might

be a useful tool to target sections of the population that would be difficult to recruit and typically
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not engage in community wellness programs.*® In addition to SSB consumers having a strong
association to certain metabolic and cardiovascular conditions, living in a rural community has
also been associated with the consumption of more than three cans of SSB per day, considerably
higher than that of the national recommend intake levels.'? Specifically in Appalachia, adults
consume three times more daily SSB calories as compared to the national average!3'4 making
this population ideal for targeted behavioral interventions aimed at reducing SSB consumption.

A recent review by Hedrick et al., provided strong evidence that specific beverage
patterns are associated with specific dietary patterns.2’® For example, someone with a healthy or
prudent dietary pattern is more likely to consume water, unsweetened tea or coffee, low-fat milk,
artificially sweetened beverages (non-nutritive sweeteners, NNS), and fruit or vegetable
juices.?’3 Conversely, a strong association between a Western dietary pattern and the
consumption of high-fat milk, alcohol, and sugar-sweetened beverages (SSB) was found.?”® High
SSB consumption has been linked to many health risks, such as obesity,*® cardiovascular
disease,® and diabetes.®® SSB are highly consumed,?’* and high consumption of SSB is
especially concerning for health disparate groups, including rural adults,?” as rurality status has
been associated with an increased likelihood of consuming more than three cans of SSB per day.
This number is considerably higher than the national recommended intake level 276277 With the
majority of chronic diseases associated with high SSB also being disproportionately high in rural
areas,?’828 developing strategies to reduce SSB intake and improve overall beverage intake
through low-burden intervention strategies could be a promising way to mediate positive health
behavior change.

Worksite health and wellness programs might be a useful tool to target sections of the

population that would be difficult to recruit and typically not engage in community wellness
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programs,*® especially those living in rural areas, such as the Appalachian region of southwest
Virginia.**'* Thus, the primary objective of this WHP program pilot study was to determine the
feasibility of an eight-week Instagram-delivered DHI, with a four-week maintenance period,
aimed at improving overall beverage consumption patterns in Virginia Tech employees living in

southwest Virginia, as compared to a matched-content E-mail control group.

Materials and Methods

Study Design
This 8-week randomized controlled pilot study, the “Healthy Beverage Habits” trial,

employed pre- and post-outcome data and repeated-measures process data. All study aspects
were conducted virtually. Participants were randomized into either the Instagram-delivered
social media arm or a non-social media matched-content E-mail control group. A 4-week
maintenance period of no contact from researchers followed the intervention in order to monitor
for sustainability of changes post intervention. Instagram message prompts were administered to
the Instagram intervention group targeting improvement in beverage consumption, specifically
by decreasing SSB intake and increasing consumption of water. Identical messages were
delivered to the E-mail control group, essentially removing the aspect of online social support.

See Figure 1 for a detailed study flow chart.
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Eligibility Screener
(2-week recruitment period)

Virtual Visit 1 (Week 1)
1) Informed Consent
Z'ﬂ Demographics
3) Self-Reported height, weight, & working status
4) BEVQ-15

5) Opinions about Sugary Drinks
6) Online Social Support Scale
7) Social Media Usage Frequency

Virtual Visit 2 (Week 4)
1) BEVQ-15
2) Online Social Support Scale
3) Social Media Usage Frequency

Instagram/Email M&ssaﬁes (3 per week,
every week, until end of week 8.)

Virtual Visit 3 (Week 8)
1) BEVQ-15
2) Online Social Support Scale
3) Social Media Usage Frequency
4) Opinions about sugary drinks
5) Self-reported height, weight, & working status
6) Summative Evaluation

Maintenance Period (No contact with participants)
| |
A 4

Virtual Visit 4 (Week 12)
1) BEVQ-15
2) Online Social Support Scale

3) Social Media Usage Frequency
4) Self-reported height, weight, and working status
5) Opinions about sugary drinks

Revised: May, 2020

Figure 1. Study Flow Chart for the Healthy Beverage Habits Trial
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Study Participants

All interested Virginia Tech employees were asked to complete an initial screening
survey to ensure that they were at least 18 years or older, had internet access, and consumed 8
fluid ounces or more of SSB per day to be eligible to participate. SSB consumption was assessed
through the BEVQ-15 which is described below. Participants also had to be willing to download
the Instagram mobile application (i.e., must own or operate a phone capable of downloading
mobile applications) and participate with all study protocols, including compliance with
Instagram’s terms of use. Participants for this pilot intervention were recruited via Hokie
Wellness and Virginia Tech Graduate Student listservs, as well as postings to Hokie News.
Hokie Wellness is Virginia Tech’s onsite wellness program. The department offers work/life
resources, health and wellness programs, and collaborations with many academic and
community partners to help enhance the health and wellness of all Hokies. Programs covering a
variety of health and wellness topics are available for all employees and students. Additionally,
snowballing recruitment methods were employed via all those who expressed interest in
participating in the study.
Intervention Development and Content

The current investigation is based on the SIPsmartER trial whose primary trial aim was to
determine the feasibility of a health behavior intervention on reducing SSB intake compared to a
matched-contact comparison group.?®! The multicomponent intervention was guided by the
Theory of Planned Behavior (TPB),166:167 health literacy concepts,?®? and the RE-AIM evaluation
framework.?2 The TPB is a commonly used theory for predicting and understanding health
behaviors and has been applied to a wide variety of health contexts, including dietary

behaviors.1%616” RE-AIM (Reach, Effectiveness, Adoption, Implementation, and Maintenance)
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includes concepts related to the intervention’s structure (e.g., barriers to participation), delivery
platform (e.g., how to administer the intervention content to participants), and study design (e.g.,
includes the underlying behavioral change theory), and content (e.g., evidence-based).
SIPsmartER content was modified for a virtual delivery via either Instagram or E-mail of the
“Healthy Beverage Habits” trial.

Instagram is a free social networking application that was made for sharing photos and
videos online. Using a hashtag helps others who are interested in a certain topic, quickly find
content on that same topic. By using the study’s assigned hashtag on a photo or video, it allows
others to view that image. Participants randomized to the Instagram intervention group received
an Instagram usage guide via email, were required to sign-up for a “public” Instagram account,
and also follow the intervention’s Instagram account, @HealthyBeverageHabitsVT, and hashtag,
#HealthyBeverageHabitsVT.

Over the 8-week period, both the Instagram intervention group and E-mail control group
participants received three messages per week for a total number of 24 prompt message posts
over the entire 8-week intervention period (Table 1). Researchers choose three messages per
week in order to keep participants engaged, yet not overwhelm them with information which
might result in intervention fatigue.?®* Intervention messages, including structure, theoretical
constructs, objects, and content, were adapted from SIPsmartER Lesson 1 (Appendix E).

The Instagram group received prompt message posts delivered through Instagram, while
those in the E-mail control group received prompt messages in E-mail form with a link to a
Qualtrics survey to track participant views and therefore removing social media networking and

community dynamics from those participants randomly assigned to the E-mail control group.
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Instagram message “like” data and comments were recorded for each participant within the

Instagram group.

Table 1. Description of Intervention Material Type

Material Type Number Purpose Content
of
Messages
Prompt Message 8 To provide participants witha | Motivation for overcoming common barriers to
prompt to complete activities drinking fewer sugary drinks
Information 16 To provide participants witha | Strategies for overcoming common barriers to
Message reference drinking fewer sugary drinks

Data Collection Tools

A detailed overview of the timepoints at which each measurement tool was administered

to participants can be seen in Table 2.

Table 2. Measures Overview for the Healthy Beverage Habits Trial.

Measure (tool)

Baseline

4-\Weeks | 8-Weeks | 12-Weeks

Demographic Questions

X

X X X

Anthropometrics (Height and Weight)

Beverage Intake (BEVQ-15)

Online Social Support Scale (OSSS)?

Social Media Usage Frequency

X X[ XX

XX [X|X

X
X
X

Summative Evaluation

XX XX [ X

Demographic and Anthropometric Data

Demographic information was collected in the form of an online Qualtrics survey

administered during baseline for age, sex, ethnicity/race, and highest education level completed.

Additional information, including self-reported anthropometrics (height and weight), data on

employee type, if they were working from home due to COVID-19, and if they had any recent

changes to their health was collected during all timepoints.

Beverage Consumption

The online version of the BEVQ-15, developed at Virginia Tech, provides an online, easy

to access tool for users to assess and track beverage consumption patterns, and has applicability
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as a tool for individuals, research purposes, or clinical settings. The beverage consumption
questionnaire (BEVQ-15 online version) was completed at each time point.?8 The BEVQ-15 is
able to measure habitual beverage consumption in fluid ounces and calories for specific
beverages, total SSB, and total beverages over the past month. The online BEVQ-15 can be
accessed at https://shark.cs.vt.edu/BevQ/ and is a cloud-based software, meaning it is web-based
and therefore can be accessed through any internet capable device. Therefore, users can choose
to complete the online version on their computers, tablets, and phones. Before completing the
questionnaire, participants were asked to set up an account through the website.

After account creation, users then completed the online BEVQ-15. Each of the 15
beverage categories displays a visual representation of each beverage type and prompts users to
answer both “how often” and “how much each time” a specific beverage was consumed over the
past month. For beverages that not listed within the 15 beverage categories, an “other” category
is available for users to include less commonly consumed beverages (e.g., kefir, kombucha,
coconut water, etc.). The accordion-style format allows users to easily complete the
questionnaire on smaller screens and without having to scroll down the page. Furthermore, the
online BEVQ-15 requires users to answer both questions for all beverage category before the
questionnaire can be submitted, reducing the issue of missed questions. At the completion of 8-
weeks and 12-week maintenance periods, participants were asked to download their BEVQ-15
output files and submit them to researchers via email attachment.

The BEVQ-15 gathered beverage data that was used to provide Healthy Beverage Index
(HBI) scores. The HBI serves as a measure of overall beverage quality in an individual and helps
29287

to evaluate “the extent to which an individual’s beverage intake meets recommendations.

HBI total score ranges from 1 to 100, with higher scores indicating a healthier beverage score
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(i.e., low consumption of SSB, adequate water intake, etc.). HBI scores were calculated using

BEVQ-15 data and analyzed according to HBI published protocol.*®

Social Media Usage Frequency and Online Social Support

A brief survey of social media usage frequency information was completed at baseline,
midpoint, and at the end of the 8-week intervention pilot study and again at the 12-week
maintenance period (Appendix F). The Online Social Support Scale (OSSS)?8, used to assess
online social support within both groups, was also completed at all timepoints (Appendix G).
Summative Evaluation

A summative evaluation was conducted at 8-weeks, i.e., the end of the intervention
period, in order to better understand participants’ experience and overall satisfaction with the
intervention. Participants were asked a short series of open-ended questions after the completion
of all other study surveys. Surveys differed slightly between the two groups with the Instagram
social media group receiving additional questions pertaining to Instagram delivery and posting
specifically (Appendix H).
Statistical Analysis

Descriptive statistics, including means, standard deviations, and frequencies were
reported. Differences in variables were assessed via independent t-tests and chi-square analyses.
In order to assess changes in SSB, water, total beverage calories, and total fluid ounce intake
over the course of the 8-week intervention pilot trial and 4-week maintenance, repeated measures
analyses of variance (RM-ANOVA) were performed within and between groups. Tukey’s post
hoc tests were utilized for the 4-timepoints (baseline/week 1, week 4, week 8, and week 12)

between the Instagram intervention group and E-mail control group. Correlation analyses were
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performed using Spearman’s r for Instagram usage and Instagram participation versus timepoint,
HBI score, total beverage intake, total SSB intake, and OSSS.

Demaographics of participants, specifically those who signed up for the intervention pilot
study versus the average demographics for Virginia Tech employees, were conducted through
the use of a Reach assessment. Reach is the first step of RE-AIM. Reach and representativeness
were analyzed following the recommendations of Glasgow and colleagues.?® For reach, the
number exposed to recruitment activities was estimated and participation rate was calculated by
dividing the total number of participants enrolled by the total number of Virginia Tech
employees. To examine representativeness of the enrolled sample, the sample’s demographics
were compared to demographics of the targeted population via descriptive statistics (means,
frequencies).

Quantitative statistical analyses were performed using SPSS statistical analysis software,
version 26.0. Significance was determined using a P-value <0.05. Participants that completed all
data collection points were included in the final analytical sample.

Qualitative data was transcribed from participant’s open-ended questions administered
during the Summative Evaluations of the Healthy Beverage Habits intervention via Qualtrics,
coded (i.e., words or phrases with a single meaning), and organized into overarching themes.?
Inductive coding methods were applied in order to observe what key themes naturally arose
based on collected data. Inductive coding refers to the type of data analysis process whereby the
researcher reads through and interprets the raw textual data to develop concepts, themes or a

process model through their interpretations based on the qualitative data.?%®
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IRB Approval and Consent

The study received approval by the Virginia Tech Institutional Review Board for IRB 20-
237. Prior to any study activities and upon initial interest email, participants were emailed VT
IRB-stamped informed consent documents (Appendix I). At Virtual Visit 1, the statement,
“Completion of all online study surveys and/or questionnaires implies consent” was clearly
posted along with the study’s IRB-stamped informed consent document. Implied consent is most
common in minimal risk research that involves the completion of surveys and questionnaires. By
responding to the questions or hitting the submit button, participants agreed to participate in the
research. Participants, if part of the intervention group, had to privately consent to Instagram’s
Terms of Use Agreement.
Compensation

Upon completion of all 4 Virtual Visits, participants of the pilot intervention were entered

to win a drawing for a 1 in 10 chance of winning a $50 Visa gift card.
Results

Reach and Representativeness and Demographics

This intervention targeted Virginia Tech employees and graduate students. Based on data
reported by Virginia Tech, there was approximately 2,168 faculty, 1,521 graduate students, and
approximately 3,500 staff members for a total target population of 7,189. The two main methods
of contact though E-mail, Hokie Wellness (approximately 4,000 faculty and staff) and the
Graduate Student Newsletter (1,521 graduate assistants). The third method of contact, the
Virginia Tech News, is sent to all Virginia Tech employees and students, also via E-mail
(contact list unknown). Therefore, the total confirmed to be contacted via the Hokie Wellness

and Graduate Student Newsletters was 5,521. The reach of the recruitment was calculated at
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76.8%, using the total number exposed to recruitment, 5,521, as the numerator while the total
population, 7,189, was set as the denominator.

One hundred and seven individuals responded to recruitment emails, representing 1.5%
of the targeted population (107/7,189). Of the 107 who originally responded to recruitment, 12
interested individuals or 11.2% dropped out of the study citing “not willing to use Instagram” as
the main barrier for participation (demographic data was not available for these participants). An
additional 56 interested individuals were excluded due to not meeting remaining inclusion
criteria after initial screening for minimum SSB consumption, Virginia Tech employment status,
and willingness to use Instagram. This left 39 individuals eligible, or 36.4% of those who
originally expressed interest in participation. These 39 individuals were used as the numerator to
calculate a total study reach of 0.5%, using the total target population as the denominator
(39/7,189). This left study retention at 38% from baseline to end of maintenance period. The

timeline of participant retention can be seen in Table 3.

Table 3. Participant Retention Timeline

Initial Recruitment Randomization Intervention Maintenance
Screened | Eligible Group Randomized | Baseline | 4-Week 8-Week 12-Week
n n (%o) n (%) n (%) n (%o) n (%o) n (%)
107 39 (36) | Instagram 18 (46) 10 (55) 8 (80) 10 (100) 6 (60)
E-mail 21 (54) 14 (67) | 14 (100) 11 (79) 9 (64)

Pilot study demographic differences between enrolled and completers found no

significant difference for any demographic category (Table 4).
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Table 4. Pilot Study Demographic Differences Between Enrolled and

Completers
Characteristics Enrolled Completers Statistic
n (%) n (%) (P-Value)®
Total (n) 39 15
Age, years; Mean (SD) 40.6 (11.6) 41.1(9.6) 0.202
Sex 0.687
Male 6 (15.4) 2 (13.3)
Female 26 (66.7) 11 (73.3)
Prefer Not to Answer 7 (17.9) 2 (13.3)
Race 0.341
White, not of Hispanic origin |30 (76.9) 12 (80.0)
Black, not of Hispanic origin |1 (2.6) 1(6.7)
Hispanic/Latino 1(2.6) 0 (0.0)
Asian 0(0.0) 0(0.0)
Prefer Not to Answer 7(17.9) 2 (13.3)
Highest Grade Completed 0.219
Some college 1(2.6) 3(20.0)
College graduate 12 (30.8) 10 (66.7)
Post college work 19 (48.7) 13 (86.7)
Prefer Not to Answer 7(17.9) 2 (13.3)
Employee Type 0.068
Staff 13 (33.3) 3(20.0)
Faculty 17 (43.6) 10 (66.7)
Paid Graduate Student 2(5.1) 0 (0.0)
Prefer Not to Answer 7(17.9) 2(3.3)
Body Mass Index (BMI), kg/m? 0.472
Underweight (<18.4) 0 (0.0) 0(0.0)
Normal weight (18.5-24.9) 12 (30.8) 5 (33.3)
Overweight (25-29.9) 8 (20.5) 3(20.0)
Obese (>30) 12 (30.8) 5(33.3)
Prefer Not to Answer 7(17.9) 2(13.3)
aV/alues are n (%) unless otherwise noted. PDifferences between groups for
categorical variables were compared using y?.

Eligible participants were randomly assigned to receive the intervention through
Instagram (n=18) or E-mail (n=21). Of those thirty-nine individuals, twenty-four completed all
baseline questionnaires (Instagram n=10, E-mail n=14), and began the intervention. Fifteen
participants completed the maintenance data collection (Instagram n=6, E-mail n=9), data from

those completing participants were used to assess intervention feasibility and reported.

78



Virginia Tech Faculty ethnic diversity consists of 75.5% White, 11.6% Asian, 3.4%
Hispanic/Latino, and 3.3% Black or African American.?®® Our sample consisted of 86% White
and 7% Black. Male to female breakdown of faculty at Virginia Tech is equally balanced at
49.9% male and 50.1% female. Our sample identified as 14% male and 79% female. Therefore,
the representativeness of our sample as compared to the whole faculty population of Virginia
Tech is less diverse and less evenly distributed on the basis of gender. Participant demographics
can be found in Table 5. Demographic data was not obtained from one participant in the E-mail

control group. Groups did not differ for any demographic category at baseline (Table 6).
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Table 5. Baseline Demographics for Instagram-delivered social media and E-mail control groups for the Healthy Beverage Habits Trial

Characteristics Instagram (n=6) E-mail (n=9) Statistic (P-
n (%)? n (%)? Value)®

Age, years; Mean (SD) 42 (13) 40 (7) 0.762

Sex 0.014
Male 1(16.7) 1(11.2)

Female 5(83.3) 6 (66.7)
Prefer Not to Answer 0 (0.0) 2 (22.2)

Race 1.264
White, not of Hispanic origin 5 (83.3) 7 (77.8)

Black, not of Hispanic origin 1(16.7) 0 (0.0)
Prefer Not to Answer 0 (0.0) 2 (22.2)

Highest Grade Completed 4.550
Some college 0 (0.0) 0 (0.0)

College graduate 3 (50.0) 0 (0.0)
Post college work 3 (50.0) 7(77.8)
Prefer Not to Answer 0(0.0) 2 (22.2)
Employee Type 0.660
Staff 2 (33.3) 1(1.11)
Faculty 4 (66.7) 6 (66.7)
Paid Graduate Student 0 (0.0) 0(0.0)
Prefer Not to Answer 0(0.0) 2 (22.2)

Working from home due to COVID-19? | Yes No Sometimes | Yes No Sometimes | No Answer
Baseline 4(66.7) |1(16.7) |1(16.7) 4(44.4) |2(22.2) |1(11.1) 2 (22.2) 0.258
8-Weeks 4 (66.7) [1(16.7) |1(16.7) 3(33.3) [2(22.2) |2(22.2) 2 (22.2) 0.737
12-Week Maintenance 3(50.0) |1(16.7) [2(33.3) 2(22.2) |2(22.2) |2(22.2) 3(33.3) 0.533

Body Mass Index (BMI), kg/m? 2.270
Underweight (<18.4) 0(0.0) 0 (0.0)

Normal weight (18.5-24.9) 3(50.0) 2 (22.2)
Overweight (25-29.9) 2 (33.3) 1(11.1)
Obese (>30) 1(16.7) 4 (44.4)
Prefer Not to Answer 0 (0.0) 2(22.2)

aV/alues are n (%) unless otherwise noted. PDifferences between groups for age was compared using an ANOVA. Differences between
groups for categorical variables were compared using y2.
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Effect of Healthy Beverage Habits Pilot Study on Beverage Consumption

Throughout the length of the Healthy Beverage Habits pilot study, there was a significant
reduction in total SSB (kcal) consumption (mean differencexSE= -105+44; p=0.025) among all
participants independent of delivery method, as indicated by a time effect (Figure 1). This was
reflected in total beverage energy HBI scores which increased throughout the intervention among

all participants (mean differencexSE= 4.6+1.6; p=0.049) (Figure 2).
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Figure 1. Changes in sugar-sweetened beverage (SSB) intake between an Instagram group and E-mail group over and 8-week intervention and 4-
week maintenance period aimed at improving beverage consumption*
*A significant time effect reduction in SSB (kcal) consumption among all participants was demonstrated (p=0.025), independent of intervention

group.
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Figure 2. Changes in Healthy Beverage Index (HBI) Score between an Instagram group and E-mail group over and 8-week intervention and 4-
week maintenance period aimed at improving beverage consumption*

*A significant time effect improvement in HBI scores among all participants was demonstrated (p=0.049), independent of intervention group.

When comparing between delivery method groups there were no differences detected
between the Instagram and E-mail groups for beverage consumption categories at baseline nor
any other time point. There were no interaction effects detected for any beverage intake category.
A post hoc analysis revealed a decrease in total beverage calories (mean difference£SE= -
156+48; p=0.049), and an increase in total HBI score (mean differencexSE= 11.9+2.3; p=0.025)
in the Instagram group from baseline to maintenance assessment. These group changes were not

detected in the E-mail group. Beverage consumption data can be seen in Table 6.
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Table 6. Beverage Consumption Data Through Intervention and Maintenance Periods by Treatment Group for the Healthy Beverage

Habits Trial.
Beverages Group Baseline 4-Weeks 8-Weeks 12-Weeks Interaction F Statistic
M (SD) M (SD) M (SD) Maintenance M (SD) (P-value)?

Total Sugar-Sweetened |Instagram 18.1 (17.8) 19.0 (21.5) 26.8 (36.5) 10.8 (12.6) 0.33(0.81)

Beverages (fl 0z) Email 18.8 (21.4) 20.6 (19.3) 20.4 (32.8) 12.09 (10.8)

Total Sugar-Sweetened |Instagram 189 (210) 175 (204) 133 (108) 102 (105) 0.20 (0.90)

Beverages (kcal) Email 222 (275) 210 (180) 126 (104) 103 (96)

Total Water Instagram | 43.3(33.4) 33.5 (19.6) 38.14 (13.8) 46.0 (35.6) 0.91 (0.45)

(fl 0z) Email 38.7 (24.1) | 40.0(25.0) | 34.18 (22.3) 33.9 (19.0)

Total Beverage Instagram 383 (240) 301 (230) 230 (97) 226 (140)° 0.97 (0.42)

Calories Email 663 (926) 660 (857) 411 (471) 268 (285)

(kcal)

Total Fluid Instagram 79.6 (29.8) 76.0 (35.5) 74.7 (28.0) 68.5 (34.6) 0.77 (0.52)

Consumption Email 77.1(443) | 83.5(44.4) 64.5 (39.7) 59.6 (35.2)

(fl 0z)

SSB HBI Score Instagram 3.0 (6.3) 3.8 (6.9) 6.0 (7.8) 5.0 (7.8) 0.42 (0.71)
Email 3.2 (6.4) 4.3 (7.0) 6.8 (7.8) 3.3 (6.6)

Water HBI Score Instagram 13.9 (3.5) 14.15 (2.4) 15.0 (0.0) 14.9 (0.3) 1.06 (0.38)
Email 14.0 (3.1) 14.0 (3.1) 12.9 (4.0) 13.9 (3.4)

Total Beverage Energy |Instagram 8.3(9.6) 10.0 (8.8) 9.5 (9.6) 8.6 (7.0) 1.42 (0.26)

HBI Score Email 8.5 (9.5) 8.4 (9.6) 10.4 (9.1) 9.5 (8.9)

Total Fluid Instagram 19.2 (2.1) 16.6 (5.9) 18.3 (3.5) 17.8 (3.7) 1.72 (0.19)

Requirements HBI Email 18.2 (3.5) 18.3 (3.4) 16.2 (4.7) 16.4 (5.8)

Score

Total HBI Score Instagram 68.3 (17.0) 68.8 (21.8) 76.4 (18.6) 74.4 (16.6)° 1.22 (0.32)
Email 62.4 (9.6) 62.7 (8.3) 61.4 (15.1) 67.6 (7.4)

Instagram n=6, E-mail n=9
aAssessed via repeated measures ANOVA = RM-ANOVA

bSignificant change from baseline within a delivery group determined by Tukey post hoc analysis, p<0.05
SSB= Sugar-Sweetened Beverage
HBI= Healthy Beverage Index
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Social Media Usage Changes Over Time Between Instagram and E-mail Groups

Results from online social support and social media questionnaires can be seen in Table
7. Baseline values of social media usage did not differ between groups. Social media frequency
and online social support were rated on a scale of “1” to “7” by participants with “1” indicating
low levels of social media usage or online social support and “7” indicating high levels of social
media usage or high levels of online social support. Total Instagram participation did not
correlate with average social media usage (average reported use of all social media platforms, r=-
0.376, p=0.229). Total Instagram participation did correlate negatively with participant reported
Instagram usage at baseline (r=-0.658, p=0.023), 4-weeks (r=-0.857, p=0.003), and 8-weeks (r=-
0.707, p=0.013), but was not significant at maintenance (r=-0.682, p=0.053). A negative
correlation was also detected between total Instagram participation and participants overall
OSSS scores (r=-0.8727, p=0.016), indicating those who were more active during the
intervention had lower perceived online social support. Self-reported Instagram use in the
Instagram delivery group was influenced by the intervention as indicated by the significant
interaction effect (p<0.01). The detected interaction effect was most likely due to an increase in
self-reported Instagram usage in the Instagram group from baseline to 4-weeks (1.43+1.4 vs
2.71+0.76) however, this change was not significant (p=0.067). Self-reported Instagram use did

not differ between the Instagram and E-mail groups (p=0.83).
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Table 7. BMI, Social Media Frequency, and Online Social Support Responses by Treatment Group for the
Healthy Beverage Habits Trial.

Measure Group | Baseline 4-Weeks 8-Weeks 12-Weeks Interaction F
M (SD) M (SD) M (SD) Maintenance Statistic (P-
M (SD) value)?

BMI Instagram| 26.62 (3.44) | 26 (3.29) |25.94 (3.25) 26.11 (3.83) 1.55 (0.22)
E-mail | 28.61 (6.98) | 27.8 (7.11) | 28.32 (6.6) 28.9 (6.53)

Social Media |Instagram| 0.61 (0.25) | 0.73 (0.18) | 0.66 (0.21) 0.71 (0.23) 1.81 (0.16)
Frequency | E-mail | 0.74 (0.25) | 0.72(0.28) | 0.62 (0.3) 0.68 (0.35)

Instagram |Instagram| 1.43(1.4) | 2.71(0.76) | 2.14 (1.21) 2.00 (1.15) 5.59 (<0.01)*
Usage E-mail | 2.00 (1.67) | 1.82 (1.47) | 1.82 (1.54) 2.09 (1.58)

OSSS- Online [Instagram| 1.21(0.92) | 1.1(0.79) | 1.18 (0.87) 1.21 (0.80) 0.37 (0.78)
Social Support| E-mail [1.63 (0.85) 1.66 (0.94) | 1.56 (0.96) 1.59 (0.91)

Instagram n=6, E-mail n=9

Social Media Frequency and OSSS (0=Never, 1=Rarely, 2=Sometimes, 3=Pretty Often, 4=A Lot)
aAssessed via repeated measures ANOVA = RM-ANOVA
“Significant effect of p<0.05
BMI= Body Mass Index

Instagram Delivery

Total Instagram participation was calculated for the total of “likes” and comments”

participants made on the posted prompts. Data for total Instagram participation can be seen in

Table 8. Instagram participation decreased over time from the start of the intervention to the

final prompt. Instagram activity (likes and comments) from participants throughout the

intervention did not correlate to changes in main outcome measures of HBI score (r=-0.068,

p=0.853), total beverage calories (r=-0.474, p=0.167), or total SSB caloric intake (r=-0.497,

p=0.144).
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Table 8. Instagram Social Media Group Prompt, Like, and Comment Participation Throughout the 8-
Week Intervention.

Baseline 4-Week 8-Week Pearson’s
Week 1 | 2 3 | 4 | 5 | 6 | 7 | 8 ota [COTTElation
Prompt 12B[B b7 8o folifi2fiaialislie[i7islio2op1p2]23]4| 2 r (p)

Likes 6 334264242 44LB3142134223]2 ) ]2]76 [0.51(0.01)
Comments |1 2010203010100 0200J1]0]0[01010 (14 ]-0.40(0.05)
Total 75 35R2BU4H4RB 4534141343832 312 (] ]2]90 [-0.63(0.01)

Data collected from Instagram for intervention prompt messages (n=6 participants). Three message a
week were delivered on Mondays, Wednesdays, and Fridays at 10 am for 8-weeks. Pearson’s
correlations were performed for prompt number vs likes, comments, and total activity (likes and

comments).

Thematic Analysis of Qualitative Themes
Several positive themes from the Instagram Social Media group were found. Frequency

of posts and constant reminders of healthy beverage habits were the most prevalent followed by

information, convenience, activities, the images, and the Instagram platform itself. Alternatively,

key themes related to participants’ dislike of the intervention included the overall tone of the

messages, message content, missed or didn’t see messages, lack of interaction or personalization,

and lengthiness of content. When asked about barriers to making posts, themes such as only

using Instagram to follow other accounts, rarely/never makes posts, content consistency, unsure

of expectations, and time constraints were cited. Thematic Data from the Instagram Social Media

group can be found in Table 9.
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Table 9. Instagram Social Media Group Qualitative Thematic Data

Instagram Social Media Group Positive Themes

“It got me to think about my habits and how I could improve and make better choices. ”
“Gives you reminders while scrolling through /[Instagram].”

“Reminders to be healthy, quiz type activities. ”

“l was brand new to Instagram so it was a new tool and I liked it.”

“Images”’

“I liked the helpful reminders that would pop up when scrolling ”

“Fasy to find. ”

“It gave me motivational reminders. ”

“Activities made you think about what you drink and what could be used to substitute. ”
“It was very informative.”

“Some interesting information. ”

“I liked the reminders. ”

“Frequency of posts. ”

Instagram Social Media Group Negative Themes

“It felt a little preachy at times.”

“Feels like a sales pitch at times. ”

“Posts were a little long, images were too generic or didn't get my attention. ”
“I think I didn't see a few of them due to Instagram algorithm. ”

“[1] felt there could have been more posts and possibly more interactive. ”

‘It should have tagged me or posted stories with questions. ”

“Didn't know how the overall program was organized. ”

“I didn’t see a few of them.”

Barriers to making posts

“Consistency with my content. If I would post about sugary drinks out of the blue, | feel
like that's not why people follow me, and would look like my account got hacked.”
“I don't post a lot on Instagram. Mainly use it to follow other accounts. ”

“I rarely post on any social media. ”
“I wasn't sure what the expectation was, but I did make some posts.

2

’

“Time.’

Participants in the E-mail/Control group mentioned enjoying the constant reminders and
reinforcement they received through the intervention. Length of messages, activities, and ease of
engagement were additionally mentioned as reasons for liking the intervention. Conversely,

participants also disliked the lack of “new” information presented, the impersonal tone, length,
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number of messages, and non-interactive activities provided by the intervention. Thematic Data

from the E-mail control group can be found in Table 10.
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Table 101. E-mail Control Group Qualitative Thematic Data

E-mail Control Group Positive Themes

’

“It was simple and the reminders were helpful without being obtrusive.’
“Messages were short and surveys were relatively quick to fill out.”

“It was consistent.”

“The reminders were easy to digest.”

“Insightful information, sometimes things I had forgotten I knew”
“Nice to have a reminder of just how much sugar hides in drinks. ”
“Some of the reminders were helpful. It was quick and easy to do.”

“] liked the tips for decreasing sugary beverage intake, especially keeping a log of
intake.”

“It was interesting to read and reinforce what I know”

“Good length of messages. ”

“Info presented logically”

“Online, easy to complete surveys and not too time consuming to participate. ”

it reminded me to drink more water which made me feel better. ”

“Ease of doing.”

E-mail Control Group Negative Themes

“I didn't really learn anything new that I didn't already know about sugary drinks. 1
didn't like the weight-shaming tone of some messages.”

“There were just a lot of messages to get through. More than I thought.”

“Some of the tips were plain common sense, so not really helpful. But they did make
me think about it”

“The reminders didn't feel personal”

“It wasn't as interactive as I hoped. The messages seemed mundane after a while.’
“The prompts seemed impersonal could have been more interactive. ”

“[Messages were] sometimes too long. ”

’

Discussion

The primary aim of this study was to assess the feasibility of a digital beverage
consumption pilot trial administered via Instagram and E-mail to Virginia Tech Employees to
improve beverage intake patterns. In addition to the primary aim, the secondary aim was to gain
a better understanding the contextual factors impacting reach, adoption, implementation, and
maintenance, thus, the intervention applied the RE-AIM planning and evaluative framework.283

Given that both the E-mail and Instagram groups received the exact same intervention materials,
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all participants had the opportunity to benefit from participation, therefore, allowing for a
comparison that is independent of participants’ beverage consumption.?88

The main findings from this study is that the SIPsmartER: Lesson 1 curriculum shows
potential to be adapted for an online intervention targeting beverage consumption patterns. When
all participants were combined into one group, i.e., regardless of delivery method, the pilot study
was successful at reducing SSB (kcal) and improving total HBI scores. Although there were no
significant between group over time difference, for within group changes, the Instagram group
was able to significantly reduced total beverage kcals and significantly improved total HBI score,
while the E-mail group did not demonstrate any significant changes in these measures. The
original SIPsmartER program saw significant reductions in SSB (kcals) and BMI from baseline
to 6-months as compared to a physical activity control group.?®* The effects of SIPsmartER on
beverage consumption were similar to those seen in this Healthy Beverage Habits pilot study.
Due to the shorter duration of this pilot trial, 8-weeks versus SIPsmartER’s 6-month intervention
period, changes in BMI were not expected.

Involvement in the Instagram delivery platform did not seem to dramatically alter
participants social media activity. Participation in the Instagram intervention was evaluated
through measured Instagram activity (“Likes” and “Comments”) as well as self-reported
Instagram use. Data collected on Instagram activity indicates participants were active and
involved at the beginning of the intervention, but this activity decreased towards the conclusion
of the intervention. This trend was also observed in self-reported Instagram use which in the
Instagram group exhibited an increase (though not statistically significant) form baseline to the
week-4 measure with activity then decreased as well. Though involvement in the Instagram

delivery group did increase Instagram usage for participants there were no difference in
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Instagram usage between the Instagram and E-mail groups overall. Nor were there any
differences between groups for usage of other social media platforms (Facebook, Twitter, etc.)

Overall, this study highlights the feasibility of using Instagram as a tool for the delivery
of health behavior interventions. The findings from this study are similar to previous health
behavior interventions which used Instagram as a tool to improve physical activity,?92-2% healthy
eating,?® and gratitude.?% Instagram, as an intervention delivery method, provides researchers
with a convenient and accessible platform to communicate with participants through social
media while simultaneously providing information to improve beverage consumption patterns
and deserves further investigation.?®, As seen in the literature, interventions employing public
health education and/or counselling on average see only small reductions in SSBs in adolescents
and adults.?® In contrast, the Instagram-delivered 4-week wellness intervention by Blackstone et
al. (2020)%°8 and meta-analysis findings by Williams, et al. (2014),2%° reported no significant
impacts on health behavior change via Instagram. In recruitment for this study 12 interested
individuals dropped out for not wanting to use the Instagram platform. This is understandable as
similar studies looking to understand the benefits and drawbacks to using social networking
platforms such as Instagram, to deliver health-based messages show low levels of
participation.?%

Instagram participation (liking and commenting on prompts) in the Instagram group was
negatively correlated to reported Instagram use. This indicates that those participants who
initially reported low Instagram usage were the most active on Instagram during the intervention.
There was also no correlation detected between reported Instagram use and the major outcome
measure of the intervention (SSB consumption, water consumption, total fluid consumption, total

energy consumption, and HBI scores). Taken together this data shows that participant use and
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familiarity with the platform did not influence the feasibility of the intervention. This indicates
that a lack of previous experience with the Instagram platform does not present a significant
barrier towards intervention feasibility.

The current popular belief is that screen time is associated with the rise in the obesity
epidemic.3% Contrary to this belief, evidence suggests frequent screen time use is not associated
with weight or health status and is in fact associated with increased social health and stress

coping behaviors,301:302
Limitations

Several limitations can be noted. For the purposes of this study, researchers heavily relied on
self-reported dietary intake data, which have potential bias and reporting errors.1% However, the
updated version of the BEVQ-15 has shown to be a valid and reliable beverage consumption
tool.?8% Another limitation could be the potential for participants to display a learning effect as
the same questionnaires were administered at multiple time points throughout the intervention
period. Additionally, bias risk may serve as a limitation in cases in which participants may have
misunderstood or misfiled a question. To aid in the mitigation of bias risk, researchers used
validated and reliable measures in order to collect self-reported data. One difficulty that
researchers faced was participants being able to retain their correct login information for the
online BEVQ-15. In future studies, it is recommended that researchers set up each participant
account in advance and provide each participant with their pre-assigned login information (i.e.,
username and password) in order to avoid potential disruption in data collection. Additionally,
researchers would retain the ability to log onto individual participants online BEVQ-15 accounts

to retrieve data and ensure completion of all study data collection timepoints.
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The next limitation was the narrow diversity in racial/ethnic profiles and educational
attainment of our sample population which was highly educated compared to the U.S. as a
whole. Given high educational achievement of our recruited population, there may be limited
generalizability of study findings beyond this academic culture. Future research would benefit
from a more diverse participant pool. Nonetheless, reach and representativeness will help address
important factors related to generalizability to other target populations as well as inform future
studies on intervention design and potential areas for improvement.

The added complexity of conducting a human behavioral intervention during a global
pandemic may have had some effect on the ability of researchers to recruit participants and to
retain participation throughout the intervention and maintenance period. Due to a large majority
of participants in the study identifying as working from home due to COVID-19, this may have

impacted a number of factors, including participation, engagement, and retention.

Strengths

Despite these limitations, this pilot study is the first to conduct a study looking at the
effects of a worksite intervention aimed at improving beverage consumption patterns that was
delivered completely through the social media networking website, Instagram. Additionally, the
study was conducted as a randomized control pilot trial in which participants were randomly
assigned to either the Instagram (social media) or E-mail (control) group. All data was collected
through validated tools (i.e., questionnaires and surveys), pilot study data included both
quantitative and qualitative data, and the entire study was employed at no cost to researchers.

Because the SIPsmartER curriculum has already proven effective in reducing SSB
consumption, the use of SIPsmartER Lesson 1 curriculum materials adds additional strength to

the overall study design and implementation. Finally, this pilot study design included a
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maintenance period with follow-up from participants giving researchers further insight into

program effectiveness.
Conclusions

The Healthy Beverage Habits pilot study shows potential for reducing total beverage
calories and improving HBI scores through an online delivery using Instagram. The findings
from this study are similar to previous health behavior interventions delivered through
Instagram, however, potentially due to small sample size and loss to follow-up, improvement
was minimal. Findings from this study may be helpful to future researchers by suggesting a more
technologically innovative approach to health behavior through the use of social media platforms
in the development, implementation, and evaluation of behavioral interventions. Qualitative data
from this study indicates that participants responded well to the Instagram delivery method. If
proven effective, Instagram-delivered interventions may be a useful tool to promote worksite

health promotion programs.
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Chapter 6: Conclusion and Future Directions

Obesity is known to be influenced by genetics, behavior, social environment, and
economics; ultimately, having a large impact on an individual’s overall health and well-being.
The negative health outcomes associated with obesity include cardiovascular disease, type Il
diabetes, hypertension, stroke, dyslipidemia, osteoarthritis and reduced physical function,
depression, and cancer.2® Additionally, excessive sugar-sweetened beverage (SSB) consumption
is associated with obesity,*° diabetes,5® and cardiovascular disease.®

Despite the recent surge in community health and public health promotion due to the
COVID-19 pandemic, much remains to be understood in regards to the determinants and
processes of population-level health behavior change.*® Due to the importance of community
prevention efforts to public health practice, it is critically important to find scientifically-based
methods that promote health behavior change. If social influences are a primary factor in the
adoption of health behaviors 1617 and “an individual’s behavior is shaped by the dynamic
interaction with their social environment”, 1819 research should study the effects a person’s social
environment can have on their health-related behaviors. Specifically, worksite health promotion
programs are becoming increasingly more popular ¢ and through promotion of healthy behaviors
and encouraging positive health behavior change in the work environment. 8

Unlike health-related conditions (e.g., blood pressure, diabetes, obesity, etc.), social
media usage is relatively insulated from socioeconomic factors such as race, education, and
location.?® New estimates suggest seven-in-ten Americans use social media, illustrating how
access to social media is becoming less of a barrier.2° For many users, social media is part of

their daily routine. Roughly 75% of Facebook users and 60% of Instagram users visit these social
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networking websites at least once a day.?® In 2018, the percentage of U.S. adults who engaged in
Instagram had risen to 35%, up from just 9% in 2012.2°

As illustrated in Chapter 5, this Healthy Beverage Habits pilot study shows potential for
adapting the SIPsmartER: Lesson 1 curriculum into an online intervention aimed at improving
beverage consumption patterns. There were no significant differences for any beverage variable
between the Instagram and E-mail groups over time. However, for within group changes,
Instagram significantly reduced total beverage kcals and significantly improved total HBI score,
while the E-mail group did not demonstrate any significant changes. These results are similar to
previous studies which have also shown Instagram, as a delivery method, is effective in online
health behavior interventions,292-2%

Findings from this study may be helpful to future researchers by suggesting a more
technologically innovative approach to health behavior through the use of social media platforms
in the development, implementation, and evaluation of behavioral interventions. Instagram, as an
intervention delivery method, provides researchers with a convenient and accessible platform to
communicate with participants through social media while simultaneously providing information
to improve beverage consumption patterns and deserves further investigation.?® If proven
effective, Instagram-delivered interventions may be a useful tool to promote worksite health
promotion programs. Findings from the systematic review assessing effectiveness of
interventions using mobile phone delivery suggest that studies which employ multiple platforms
in their intervention delivery tend to be more successful. Future interventions may have more
success implanting their intervention across a variety of social media platforms.

Further research is needed to investigate the potential role social media has on human

beverage consumption patterns. In addition to increasing the sample size, repeating this study
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with the addition of random sampling across the U.S. population would provide greater validity
to the updated BEVQ-15 as well as provide information on beverage patterns more generalizable
to the U.S. population as a whole.

Extending the timeline of the study and repeating collection of measurements in future
studies may help to tease out results related to social interaction versus the intervention itself.
Other future directions might also include the addition of a range of social media platforms and
the addition of personalized feedback for participants (e.g., direct messaging). Moreover,
intervention materials should be more extensively modified to be delivered via Instagram.
Further modifications to materials may include improving the overall tone of voice of messages
as several participants expressed that messages were “preachy” or “like a sales pitch.” Adapting
messages to a more accepting tone may help to improve overall reception of message content.
Next steps should include a complete overhaul of the intervention itself as stated in the
aforementioned modifications in Chapter 5, using the lessons learned from the Healthy Beverage
Habits pilot study to inform modifications to the intervention delivery. Eventually the
development and delivery of a full-scale beverage consumption social-media delivered
educational intervention involving multiple types of social media platforms and including a more

diverse population with varying levels of education would be ideal.
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Appendix B.

Table 1. Summary of mobile technology-based beverage consumption interventions

male) (BMI 25 to

downloadable online

take-out meals assessed via web-

{\l{r:;cr/)\uthor f:f;liztr:on & (Slzl::g:s%lgn Objective/Purpose Technology Used Outcome Measures Findings/Results

Allman-Farinelli  N=248 Two-arm parallel Assess maintenance outcomes Phone calls, text Primary: Self-reported weight change Intervention participants weighed less at 12 weeks

(2016) (young adults, 18-  randomized of an mHealth intervention for messages, emails, (kg) and after 9 months when compared with controls. No
35 years) controlled trial prevention of weight gain in mobile phone Secondary: physical activity and differences in physical activity were found. All diet
(152 female, 96 (12 weeks) young adults applications, & intake of fruits, vegetables, SSB, & behaviors showed the intervention group, compared

with controls at 9 months, had greater odds of

(18-65 years)
(73.7% female)
(U.S.)

and user survey
(14 weeks)

by focusing on perceptions of

satisfaction, usage, & behavior
change among individuals who
used txt4health in pilot studies

included questions assessing
txt4health use & perceptions, self-
reported health and health behaviors,
mobile phone use, demographics,

& activation as measured by the
Patient Activation Measure (PAM)

31.9 kg/m? resources based surveys meeting recommendations for SSB.
required)
(Australia)
Buis (2013) N=161 Efficacy evaluation Document txt4health efficacy Text messages Investigator-developed user survey The majority of participants agreed/strongly agreed

that after having completed txt4health, they were
more likely to replace sugary
drinks, such as juice or soda with water.

(18-65 years)
(152 female, 76
male)
(Australia)

controlled trial
(6 months)

evaluating a text message
(short message service, SMS)-
delivered, extended contact

intervention ('Get Healthy, Stay

Healthy' (GHSH)), which

followed on from a population-

circumference, physical activity
(walking, moderate, and vigorous
sessions/week), & dietary behaviors
(fruit & vegetable serves/day, cups of
sweetened drinks per day, takeaway
meals per week; fat, fiber & total
indices from the Fat and Fiber

Chen (2017) N=40 Randomized control (1) measure effects of an Mobile phone-based Anthropometrics (BMI & waist-to-hip Mobile phone-based intervention participants had
(adolescents, 13- trial innovative mobile phone with three ratio), blood pressure, levels of significant improvement in BMI, diastolic blood
18 years) (6 months) technology-based intervention components: Fitbit physical and sedentary activity, diet, pressure, physical activity days per week, TV and
(23 boys, 17 girls) for overweight & obese Flex (6 months), iStart & self-efficacy regarding physical computer time, servings of fruits and vegetables per
(BMI > 85th adolescents Smart for Teens online  activity & diet) day, servings of soda & sweetened drinks, physical
percentile (2) examine the intervention's educational program activity self-efficacy, & dietary self-efficacy.
required) feasibility for use in primary (3 months), & biweekly
(U.S.) care clinics text messages during

maintenance phase (3
months)

Chung (2017) N=12 Single arm Development and pilot testing Smartphone, Twitter, Self-reported changes in 92% of participants self-reported increased fruit
(students > 18 intervention pilot of an mHealth intervention to & Fitbit fruit/vegetable & SSB intake over the intake (increased by 2.1 servings (OW) & 1.8 servings
years) study facilitate support for healthy intervention period compared to (HW)). 58% of participants self-reported increased
OW group n=7 (2 months) lifestyle changes in baseline self-reported values vegetable intake (increased by 2.5 servings for OW
females (BMI 25- overweight/obese (OW) & (baseline, 1 month, & 2 months) and 0.5 servings for HW). 67% of participants
34.9 kg/m?) healthy weight (HW) decreased SSB intake. OW participants lost between
HW group n=5 young adults 1-5 pounds & 3.9% -10.6% body fat versus 0.2-7
participants (1 pounds & 0.5%-13.5% among HW participants.
female, 4 males)

(BMI22.5-24.9
kg/m?) (U.S.)
::\l(r:;cr?uthor ngaliliztr:on & (Sltel:]dg{rl]))emgn Objective/Purpose Technology Used Outcome Measures Findings/Results
Fjeldsoe (2016) N=228 Parallel randomized Community-wide trial Text messages Primary outcomes: body weight, waist  Intervention participants showed significant

reductions in both body weight & waist
circumference. No significant or meaningful
intervention effect for dietary outcomes was
observed.
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level, behavioral telephone
coaching program

Behavior Questionnaire). Assessed via
self-report at baseline & 6 months.

Gilson (2017)

N=19
(men truckdrivers)
(18-65 years)

Feasibility multi-
method, pre-post,
and follow-up study

Examine extent to which an m-
Health financial incentives
program facilitated physical

Activity tracker and
smartphone

application (Jawbone

Small positive changes in occupational
physical activity, & fruit, vegetable,
saturated fat & processed/refined

Non-significant increases in the mean proportions of
work time spent physically active were found at end
program & follow-up. Fruit & vegetable consumption

(Australia) (20 weeks) activity and healthy dietary up™) sugar food/beverage choices significantly increased by one serve/day at end-
choices in Australian truck program. Non-significant improvements in saturated
drivers fat & processed/refined sugar food/beverage choices

were found at end-program & follow-up.
Hebden (2014) N=51 Pilot randomized Measure the effect of a Short Message Service  Primary: body weight & BMI Decreased SSB intake. Post-intervention changes in

(41 female, 10 control trial mHealth intervention on body (SMS) text messages, Secondary: online surveys outcomes were not significantly different from

male) (12 weeks) weight, body mass index and e-mails, smartphone (administered at baseline & 13 week controls. Adjusting for baseline intake, there was no

(young adults, 18- specific lifestyle behaviors applications, & follow-up) including sitting time, evidence of an effect of the mHealth intervention on

35 years) addressed by the program internet forums physical activity, weekly intake of SSB,  SSB consumption. Controlling for baseline weight and

(BMI 24-32 kg/m? energy-dense takeaway meals, & daily  gender, there was no evidence of an effect of the

required) intake of fruit & vegetables mobile intervention on body weight.

(Australia)

Hurkmans N=81 Single-blinded Compare the effectiveness of Smartphone Primary outcomes: weight reduction Significantly more participants in all three
(2018) (18-65 years) randomized different weight loss programs application (5% decrease of baseline weight in intervention groups lost at least 5% or more of their

(BMI >29 kg/m? controlled trial using a combination of kg), BMI, metabolic risk factors, weight at baseline compared with the control group.

required) (12 weeks) conventional & mobile dietary pattern, & physical activity No significant difference was found between the

(Belgium) programs among adults who combi group & the conventional group. A trend was
are overweight (BMI >29 found that more participants in the combi group lost
kg/m?). 5% or more compared with the app group (19%). A

significant time x group effect was found for BMI &
metabolic risk factors, with the control group having
the worst results & the combi group being
significantly better with regard to BMI compared with
the app group. No significant group x time effects
were found for the intake of different food & drinks &
moderate to vigorous physical activity (MVPA).

::\l(r:;cr?uthor ngaliliztrl]on & (Sltel:]dg{rl]))emgn Objective/Purpose Technology Used Outcome Measures Findings/Results

Jimoh (2018) N34 Two-phase Investigate the use of a Smartphone Food intake & exercise Record completion declined throughout the

(adolescents, 16- intervention study smartphone application application study, possibly affected by examination pressure.

19 years) (8 weeks) (FoodWiz2) in supporting Food intake data showed increased fruit

(11 male, 23 healthy lifestyle choices in consumption & significantly reduced

female) adolescence consumption of chocolate snacks & fizzy drinks

(U.K.) among participants using the app. Questionnaire

responses indicated that the app was generally
preferred to the paper diary, in particular, the
app was seen as less boring to use & more
acceptable in social settings.
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Kerr (2016) N=247 Three-arm parallel, Evaluate the effectiveness of Mobile phone Dietary intake was assessed using a No changes in food group serves for either
(85 male, 162 randomized control tailored dietary feedback & (camera & text mobile food record App (mFR) where intervention groups were observed. An
female) trial weekly text messaging to messages) participants captured images of foods unanticipated outcome was a mean weight
(young adults, 18- (6 months) improve dietary intake of fruit, & beverages consumed over 4-days at reduction of 1.7 kg among the dietary feedback
30 years) vegetables, & junk food baseline & post-intervention. Primary only. Men who received dietary feedback only,
(Australia) outcomes: changes in servings of significantly reduced their serves of EDNP foods.
fruits, vegetables, energy-dense Women who received dietary feedback only
nutrient-poor (EDNP) foods & SSB. significantly reduced their intake of SSB
Intervention effects were assessed compared with controls.
using linear mixed effect models for
change in food group serves.
Lubans (2016) N=361 Cluster randomized Evaluate the effectiveness of a Smartphone Primary outcomes: body mass index No significant change in SSB consumption
(adolescent boys controlled trial 20-week lifestyle intervention application (BMI) & waist circumference

aged 12-14 years)

(20-weeks)

on teenage boys

Secondary outcomes: screen-time,
physical activity, sedentary behavior,
SSB consumption, muscular fitness,
resistance training skill competency, &
motivation for school sport.

Nezami (2018) N=51 Randomized control  Test the efficacy of a Smartphone-delivered  Dietary recalls to measure SSB & juice Reduction in child SSB & juice for intervention
mother & child trial smartphone delivered (mobile website & intake as well as to objectively group v. control at 6 months was statistically
dyads (6-months) intervention to reduce parent- text messages) measure maternal weight significant as well as maternal weight loss
(mothers w/ BMI provided SSB & juice (intervention group lost 2.4kg at 6 months v.
of 25-50 kg/m? & consumption among children 0.9kg gain in control group).
preschool-aged ages 3-5. An additional goal
children, 3-5 was to reduce maternal weight.
years, who
consumed > 12 fl.
oz./day SSB/juice)

(U.S.)
Rl:;cr/)xuthor fgcpaliliztr:on & (SIZL:;{:)eSIgn Objective/Purpose Technology Used Outcome Measures Findings/Results
Nystrom (2017)  N=281 Two-arm parallel Examine the effectiveness of a Smartphone application Primary outcome: fat mass index No statistically significant intervention effect

(preschool-aged
children, 4 years)

randomized control
trial

mobile health (mHealth)
obesity prevention program on

(FMI)+F17
Secondary outcomes: intakes of

observed

(Sweden) (6-months) body fat, dietary habits, and fruits, vegetables, candy, and
physical activity in healthy sweetened beverages and time
Swedish children spent sedentary and in moderate-
to-vigorous physical activity.
Partridge N=214 Two-arm parallel Examine dietary patterns & diet ~ Email, telephone Assessed via online surveys at Intervention group was 2.2 kg lighter, increased
(2015) (young adults, 18- randomized control quality of overweight young counseling, website, baseline & at 12 weeks, including total physical activity, consumed more
35 years) trial adults on enrollment into a mobile phone application, self-reported weight, dietary, & vegetables, fewer sugary soft drinks, and fewer
(BMI 25-31.9 (12-weeks) mobile phone—based healthy & text messages physical activity measures energy-dense takeout meals compared to
kg/m? or recent lifestyle (mHealth) intervention controls.
weight gain (TXT2BFiT)
required)
(Australia)
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Rodgers (2016)

N=43

(African American
& Hispanic female
full-time

Intervention study
(3-weeks)

Evaluate the capacity of a
mobile technology—based
intervention to support healthy
eating among ethnic minority

Smartphone (camera &
text messages)

Participants were weighed at
baseline & reported on fruit,
vegetable, & SSB consumption

Among participants with body mass index (BMI)
>25, fruit and vegetable consumption increased
with time. Among participants with BMI <21,
consumption of fruit decreased, whereas the

undergraduate female students consumption of vegetables remained stable. No
students, > 18 effects were found for SSB consumption.
years)
(U.S.)
Shapiro (2008) n=58 Randomized control Examine acceptability, attrition,  Mobile phone short Treatment acceptability, attrition,  No differences between groups in SSB
dyads trial adherence, & preliminary message service (SMS; text & adherence to self-monitoring. consumption goals met.

(children aged 5-
13 & parents)

(8-weeks)

efficacy of mobile phone short
message service (SMS; text
messaging) for monitoring
healthful behaviors in children.

messages)

Smith (2014)

N=361
(adolescent boys,
12-14 years)
(Australia)

Cluster randomized
controlled trial
(20 weeks)

Evaluate the impact of the
Active Teen Leaders Avoiding
Screen-time (ATLAS)
intervention for adolescent
boys, an obesity prevention
intervention using smartphone
technology

Smartphone (application &
website)

BMI, waist circumference, percent
body fat, physical activity
(accelerometers), screen-time,
SSB intake, muscular fitness, &
resistance training skill
competency

No significant intervention effects for BMI, waist
circumference, percent body fat, or physical
activity. Significant intervention effects were
found for screen-time, SSB consumption,
muscular fitness, & resistance training skills.
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Appendix C.

Table 2. Individual Study Effectiveness at Reducing Sugar-Sweetened Beverage Intake (SSB).

Study E?f);ctiveness Age Intervention Length Technology Mode Delivery Method
18- |36- (34 |8 1214 |20 |6 Phone |Text Mobile . | Intervention |Social - o
Male |Female (<18 35 |65 |Weeks |Weeks |Weeks |Weeks [Months |Calls |Messaging :T)(:Jrll?cation E-mail Website Media Other | Digital | Combination

Alman- - - - v - |- - v - - v v v v v - v v -
Feerinelli242

Buis243 R R R v Y- R v - R R v R R - - - ¥ -
Chen?260 R R vl |- - R - R v R v R R v - - ¥ -
Chung?4s R R voo- - v - - R R R R R R v - v -
Fjeldsoe262 R R X R R - R 3 R 3 R R R R R 3 R
Gilson247 - _ - x - - - X _ _ _ X - - _ _ - x
Hebden28 |- R R v |- - R ¥ - R R ' ¥ v v - - - v
Hurkmans24°]| - - - v v - 'd - - - - v - - v - v -
Jimoh250 - - v v |- |v - - - - - - v - - - v v -
Kerr2si - 'd - v - - - - v v v 'd - - - - - v
Lubans263 - - X - - - - - X - - - X - R R R R X
Nezamiz3 |- R v R R R - R v R v R v v - - - v
Nystrom264 |- - 3 - - - - - - 3 - - 3 R R - - X -
Partridge?®® |- _ _ v R R v R R ' ' v v v R v v R
Rodgers?6s |- R R x |x |[x R - - R R x R R R R X 3 R
Shapiro®? |- R X - - - X - - R R X R R R R R 3 R
Smith258 R R v - - - R - v R R R ' R v - - - v
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Appendix D.

Mixed Methods Appraisal Tool

Part I: Mixed Methods Appraisal Tool (MMAT), version 2018

1. Qualitative

1.1. Is the qualitative approach appropriate to answer the research question?

Category of stud . " — Responses
desl:nlry ¥ Methodological quality criteria Yes | No al% Comments
Screening questions S1. Are there clear research questions?
(for all types) $2. Do the collected data allow to address the research questions?
Further appraisal may not be feasible or appropriate when the answer is ‘No_or "Can 't tell” to one or both screening questions.

1.2. Are the q data collection q to address the research question?

1.3. Are the findi | ly derived from the data?

1.4. Is the interp of results sufficiently sub iated by data?

1.5. Is there coherence between qualitative data sources, collection, analysis and interpretation?

2. Quantitative 2.1. Is randomization appropriately performed?
randomized 1l 2.2. Are the groups comparable at baseline?
trials 2.3. Are there complete outcome data?

2.4. Are outcome assessors blinded to the intervention provided?

2.5 Did the participants adhere to the assigned intervention?

3. Quantitative non-
randomized

3.1. Are the participants representative of the target population?
3.2. Are measurements appropriate regarding both the outcome and intervention (or exposure)?

3.3. Are there lete outcome data?

3.4. Are the confounders accounted for in the design and analysis?

3.5. Durinﬁ the studz E'ud, is the intervention administered (or exposure occurredz as intended?

4. Quantitative
descriptive

4.1. Is the sampling strategy relevant to address the research question?

4.2. Is the sample rep of the target population?

4.3. Are the appropriate?

4.4. Is the risk of nonresponse bias low?

4.5. s the statistical analysis appropriate to answer the research question?

5. Mixed methods

5.1. Is there an adequate rationale for using a mixed methods design to address the research question?

5.2. Are the different components of the study effectively integrated to answer the research question?

5.3. Are the outputs of the integration of qualitative and quantitative components adequately interpreted?

5.4. Are divergences and inconsistencies between quantitative and qualitative results adequately addressed?

5.5. Do the different components of the study adhere to the quality criteria of each tradition of the methods involved?
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Appendix E.

Intervention Overview: structure, theoretical constructs, objectives, and content.

Week # &
Message #

Message
Type

Objective

Image Content

Text Content

1.1

Message

Introduction
and
welcome

1.2

Message

Recognize
that they
drink too
many SSBs

Welcome to the Healthy Beverage
Habits study! Throughout this study we
will be providing you with
informational messages and prompts to
help you to improve your beverage
consumption habits.

Through dietary research, we know that
our beverage consumption patterns
influence our personal dietary patterns.

What motivates you to improve your
beverage consumption habits?

Tip: Ask someone to be your beverage
buddy! Find a friend or family member
who wants to improve their beverage
consumption habits and do it together!
This way you support each other.

Step One

The first step to changing our habits is
to better understand them.

Now that you have completed the
beverage questionnaire (BEVQ-15) and
can see what beverages you consume
throughout an average month, what are
some of your favorite commonly
consumed beverages?

Tip: Figure out what you like about
your favorite sugar-sweetened drinks.
Knowing if you like your favorite
beverage because of its taste, its
fizziness, or another reason can help you
know what you might like about a non-
sugar-sweetened alternative.
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1.3

Prompt

Distinguish
between
SSBs and
non-SSBs

2.1

Message

Distinguish
between
SSBs and
non-SSBs

Sugar-Sweetened Non-Sugar-
Beverage Sweetened Beverage

Sugar-Sweetened Non-Sugar-
Beverage Sweetened Beverage

Activity Time!

A sugar-sweetened beverage (SSB) is
any beverage that contains any added or
natural sugar.

Tip: If the label has more than Og of
sugar, it is a sugar-sweetened beverage!

Can you correctly categorize the
following drinks as either SSB or non-
SSB?

How did you do?

Traffic Lights

One way to help guide us towards
positive drinking habits is to remember
the traffic lights!

Red light beverages contain sugar and
no other nutrients. Yellow light drinks
contain sugar and a few other nutrients.
Both red and yellow light drinks are
sugar-sweetened beverages. Green light
drinks either contain no sugar or some
sugar with a lot of other nutrients.

What color drinks do you consume the
most? Which do you consume the least?

2.2

Prompt

Calculate
current SSB
intake

Activity Time!

‘| Using the chart, what do you drink in a

typical day?

Circle all the sugar-sweetened
beverages.




What do | drink each day?

Directions: Write down everything you 8risk on o normal day. Cross cut nos- usgar sweeltned

tened beverages or 5586, Then, wikie dawn haw mech rou

Beverage Amount

2.3 Message | Identify
SSB
alternatives

3.1 Prompt Portion
Sizes

o =

Draw a line through all the non-sugar-
sweetened beverages.

Were you able to correctly distinguished
between the sugar-sweetened and non-
sugar-sweetened drinks in your chart?

Substituting zero calorie drinks in place
of high calorie drinks is a great way to
cut excess calories.

What are some of your favorite non-
sugar-sweetened or zero calorie drinks?

Tip: Add flavorings to water or seltzer!

Jazz up plain water or seltzer with slices
of fruit or an ice cube made from frozen
juice.

sy
e

..P

B m

Activity Time!

Portion sizes can be tricky. You have to
think about sizes for cups and bottles
and cans.

Can you guess each container to its fluid
ounce volume?

When in doubt, check the container
label for the ounces, measure it yourself,
or try to always use the same size cup.
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; ) | 2 ¢

3.2 Prompt Calculate Activity Time!
current SSB A common rule of thumb is that 10z of a
intake sugar-sweetened beverage or SSB is
equal to 1 packet, teaspoon, or cube of
sugar.
*1 teaspoon sugar = 1 sugar cube =
1 sugar packet
Therefore, a 200z Mountain Dew would
contain about 20 packets of sugar!
How many packets do you drink?
Add up how many ounces of sugary
drinks you had yesterday.
Count one sugar packet for every ounce
you drank.
Tip: If you want a sugar-sweetened
beverage, order the smallest size; pick
the smallest cup available; or choose
mini cans instead of bottles.
3.3 Message | ldentify Those calories can really add up!
negative
health Drinking one sugar-sweetened beverage
impacts or SSB each day can add up to 16
from pounds gained in 1 year! Cutting out
drinking too one SSB each day can add up to 16
many pounds lost in 1 year!
sugary
drinks
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4.1 Prompt Recognize Activity Time!
that they
drink too Let’s compare sugar in sugar-sweetened
many SSBs , beverages to that in foods.
o Can you correctly match each beverage
{) to the food that contains the same
number of calories?
Py How did you do?
Tip: Have a sweet but healthy snack
Beverages  Food instead! If the sweet taste is really
important to you, have a glass of water
with a piece of fruit or sugar-free gum.
B | You will satisfy your sweet tooth
without all the sugar.
Beverages Food
- T—
4.2 Message | ldentify Sugar-sweetened beverages and our
negative health.
health
impacts There have been well-established health
from risks of drinking too many sugar-
drinking too sweetened beverages. These include
many weight gain (obesity/overweight),
sugary cavities/tooth decay, diabetes,
drinks hypertension, and cancer.

Sugar- @
Sweetened

Beverages

Tip: When you do the healthy thing by
drinking fewer sugar-sweetened
beverages, you are a role model,
especially for your and your loved ones’
children.
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4.3 Message | Identify Let’s discuss some of the ways in which
negative sugar-sweetened beverages or SSBs can
health cause tooth decay.
impacts |
from ¥ < Sugar from food is “eaten” by bacteria
drinking too 4 ) in our mouths.
many This creates acids in our mouths and
sugary these acids “eat” tooth enamel causing
drinks cavities.

Tip: Be sure to brush your teeth after
consuming SSBs or other sugary treats
to avoid tooth decay!

51 Message | Identify Sugar.
negative
health Over consumption of sugar-sweetened
impacts beverages or SSBs can lead to type Il
from diabetes.
drinking too
many Our body needs insulin to bring sugar
sugary into cells to make energy. Too much
drinks sugar in our blood requires a lot of

insulin to bring it into cells. Overtime,
constantly having too much sugar in the
blood can lead to insulin resistance
and/or type Il diabetes.

Tip: Make a half and half! This will
help you get used to the taste over time.
For example, try half-sweet and half-
unsweet tea or half-coke and half-diet
coke.

5.2 Message | Identify Drink to your good health!
negative
health Excess sugar-sweetened beverage intake
impacts is linked to greater risk of high blood
from pressure, heart attacks, strokes, and
drinking too heart disease.
many
sugary
drinks
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5.3

Message

Identify
negative
health
impacts
from
drinking too
many
sugary
drinks

6.1

Prompt

Portion
sizes

Drinking sugar-sweetened beverages is
a risky game.

Being overweight is a risk for cancer.
Having too many sugar-sweetened
beverages can make us overweight.
Therefore, consuming too many SSBs
can increase our risk for cancer.

Additionally, there is a strong link
between being overweight or obese and
an increased risk of 10 types of cancers:
Liver

Advanced prostate

Ovarian

Gallbladder

Kidney

Colorectal (bowel)

Esophageal

Postmenopausal breast

Pancreatic

Endometrial (womb)

Activity Time!

Given the health risks, it is
recommended that adults consume <80z
of sugar-sweetened beverages each day.

Can you correctly categorize which
beverages are 8 oz and which are not?

Tip: Making an 8-ounce (or smaller)
cup your everyday cup can help you
drink less sugar-sweetened drinks.

What do you think about the 8 0z
recommendation? How does this make
you feel?
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6.2 Prompt Develop a Activity Time!

personal

action plan Think about which of these reasons are

to reduce the most important motivations for you

SSB intake, to improve your beverage consumption

including habits.

goals and Write down the most important personal

strategies. motivation(s)
Write the amount of SSBs you currently

Y drink.
Reflect about a change in your drink
intake you would like to achieve over
the next week (This is your short-term
goal)
Write these goals at the bottom of your
Personal Action Plan.
Be sure to set realistic goals that you
believe you can achieve!
*Remember! The recommendation is
<8oz per day.
Write a strategy for each barrier on your
Personal Action Plan. Make these
strategies personal, specific, and
actionable so that the strategies will be
more useful.
6.3 Message | Identify Making healthy beverage choices can

barriers to J sometimes be a struggle.

meeting ,

goals Common barriers to having healthy

beverage habits include taste,
convenience, cost, peer pressure,
caffeine, energy, habit, advertising,
safety of water, artificial sweetener
concerns, and just not knowing!

What barriers do you face when
choosing sugar-sweetened beverages
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over water or non-sugar sweetened
beverages?

Tip: When you have to use a larger cup
for a sugar-sweetened beverage, add a
lot of ice before you pour in your drink.

7.1

Message

Identify
barriers to
meeting
goals

7.2

Prompt

Accurately
track daily
SSB intake

Who doesn’t love saving money?

Choosing water at the store,
restaurant, or at home can be much
cheaper than ordering a sugar-
sweetened beverage. The savings
really add up!

Tip: If you want to drink bottled
water, gallon jugs are the least
expensive option.

Choosing SSBs over water can add up
to close to $2,000 per year on average.
That’s a chunk of change! What would
you do with an extra $2,000?

I Activity Time!

- | Tracking Beverage Intake:
- | Please fill in the Weekly Drink Diary

4 worksheet. Only record sugar-sweetened

beverages (SSBs).
Average total ounces per day of SSB for
the whole week.

Tip: Tracking how many SSBs you
consume is a great way to help know
what you actually drink and if you are
moving towards your goal.

132



7.3 Message | Identify
SSB
alternatives

8.1 Message | Identify
SSB

alternatives

Water Safety

There may be times when you think
your tap water may not be safe to drink.
Because water is an inexpensive and
usually easy to access non-sugar-
sweetened beverage, being concerned
about the safety of water can make
drinking water hard and drinking more
sugar-sweetened beverages easy.

Tip: Use a water filter at home or the
office to take out byproducts that make
water taste and smell bad. There are
water filters that can fit on your faucet,
pitcher, or reusable water bottle.

Artificial Sweeteners

Many people have concerns about the
safety of artificial sweeteners. However,
many of these concerns are exaggerated
or unsupported.

In fact, there are much greater and more
likely health risks from consuming too
many sugar-sweetened beverages than
there are from artificial sweeteners.

Tip: Don’t like the taste of artificial
sweeteners? Experiment! Not all
artificial sweeteners taste the same. Try
different ones in your iced tea or coffee
until you find one that you like.
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8.2 Message | Identify Bad Advertising
barriers to
meeting

goals

I Beverage companies create catchy
B advertisements to make you want to
g drink their sugar-sweetened beverages.

Tip: When reading, watching, or
hearing an advertisement for SSBs,
always ask yourself these questions:
Who is the advertisement for?

What looks and sounds too good to be
true?

What isn’t the ad saying?

How can I change this to make it more
real?

8.3 Message | Review
Review!

A sugary drink is any beverage that
contains sugar and lacks other
significant nutrients.

The recommendation of sugary drinks is
less than 8-ounces per day.

There are health risks associated with
drinking too many sugary drinks.
Personal action plans and tracking what
you drink are great tools to use as you
try to improve your beverage habits.

2 adapted from SIPsmartER Lesson 1
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Appendix F.

Social Media Usage Frequency Questionnaire
Online Social Support Scale (OSSS)

Most sites, apps, services, and games on the Internet can be used in lots of different ways and for different purposes. We're interested
in how much you use these online spaces to connect or interact with other people.

This means we are interested in how much you use these online spaces to talk with people, post. comment, like, send messages, game
with others, etc.

This means we are not interested in how much you use these online spaces to scroll through other people’s posts, watch or read content,
or just look up information.

How much do you use the following sites, apps, services, or games to connect or interact with other people?

0 = Never 1 = Rarely 2 = Sometimes 3 = Pretty Often 4 = A Lot

Facebook 0 1 2 3 4
Instagram 0 1 2 3 4
Twitter 0 1 2 3 4
Snapchat 0 1 2 3 4
Tumblr 0 1 2 3 4
Vine 0 1 2 3 4
YouTube 0 1 2 3 4
Pinterest 0 1 2 3 4
Reddit 0 1 2 3 4
Yik Yak 0 1 2 3 4
Kik 0 1 2 3 4
LinkedIn 0 1 2 3 4
GroupMe 0 1 2 3 4
WhatsApp 0 1 2 3 4
Google + 0 1 2 3 4
Whatsgoodly 0 1 2 3 4
Chat services 0 1 2 3 4
E-mail 0 1 2 3 4
Texting 0 1 2 3 4
Dating sites/apps (e.g., Tinder) 0 1 2 3 4
First person shooter games (e.g., Call of Duty) 0 1 2 3 4
Battle arena games (MOBAs: e.g., League of Legends) 0 1 2 3 4
Sports/fighting/racing games (e.g., FIFA, Street Fighter, Mario Kart) 0 1 2 3 4
Role-playing games (RPGs: e.g., World of Warcraft) 0 1 2 3 4
If you interact with people using other sites, apps, services, or games,
please write them in and rate how often you use them:

0 1 2 4

0 1 2 3 4

0 1 2 3 4
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Appendix G.
Online Social Support Scale (OSSS)?2%

ONLINE SOCIAL SUPPORT 1143

Now, think about the online spaces you use above. Rate how often the following things have happened for you while you
interacted with others online over the last two months. Use the following scale:

0 = Never 1 = Rarely 2 = Sometimes 3 = Pretty Often 4 = A Lot
. People show that they care about me online. 0
Online, people say or do things that make me feel good about myself.
People encourage me when I'm online.
People pay attention to me online.
I get likes, favorites, upvotes, views, etc. online.
. I get positive comments online.
. When I'm online, people tell me they like the things I say or do.
. Online, people are interested in me as a person.
. People support me online.
10. When I'm online, people make me feel good about myself.
11. When I'm online, I talk or do things with other people.
12. People spend time with me online.
13. People hang out and do fun things with me online.
14. Online, I belong to groups of people with similar interests.
15. People talk with me online about things we have in common.
16. Online, I connect with people who like the same things I do.
17. T am part of groups online.
18. When I'm online, people joke and kid around with me.
19. People relate to me through things I say or do online.
20. Online, people make me feel like I belong.
21. When I'm online, people give me useful advice.
22. Online, people provide me with helpful information.
23. If T had a problem, people would help me online by saying what they would do.
24. Online, people would tell me where to find help if I needed it.
25. People help me learn new things when I'm online.
26. People offer suggestions to me online.
27. People tell me things I want to know online.
28. When I'm online, people help me understand my situation better.
29. If I had a problem, people would share their point of view online.
30. People help me see things in new ways when I'm online.
31. People online would help me with money or other things if I needed it.
32. When I'm online, people help me with school or work.
33. Online, people help me get things done.
34. If I needed a hand doing something, I go online to find people who will help out.
35. Online, people offer to do things for me.
36. Online, people help me with causes or events that I think are important.
37. When I'm online, people have offered me things I need.
38. When I need something, I go online to find someone who might lend it to me.
39. When I need a hand with school or work things, I get help from others online.
40. T contact people online to get help or raise money for things I think are important.

C OO AW —

COOCO OO OO O CO OO OO OO0 OO OO0 OO OCOOO OO OCOOOOOCCO

RN RN RPN RPN NN DR DR NN RN RN NN DD
T I Y s L IV LV R L I IV %)
I S e i i i i S S e S e e S e e S e e R i i il i o =T S S S S S S S o
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Appendix H.

Summative Evaluation

Well done, you have almost completed the 8-week Healthy Beverage Intervention! We would
just like to ask you several more questions about your thoughts on the program. We are really
interested in your honest opinions, including things you liked and things you didn’t like about
the program. Please don’t think you are going to hurt our feelings, because all the
information you provide will really help us evaluate the program and figure out how we can
make it better for members in your community in the future.

We will ask you about your thoughts on the intervention and the resources provided.

[Instagram participants ONLY. If email, skip to question #8]

What was the biggest barrier for engaging in Instagram?

What could we have done differently increase your engagement in the program?
How much do you agree or disagree with the following statement: The Instagram
application was easy to use.

Now that you have completed the program, were the Instagram posts

Better than you thought they would be.

Just as good as you thought they would be.

Worse than you thought they would be.

What was the biggest barrier for you making posts?

What could our team have done differently increase your posting?

I would use the Instagram social media application again as a tool to provide me with
strategies to promote healthy living.

[Instagram and Email groups]

The information provided me with useful strategies to help me reduce my sugary drinks.
The information provided was personal.

How much do you agree or disagree with the statement: | was satisfied with the depth of
information provided.

Please let us know about what you liked and disliked about intervention in the space below.
Overall, how satisfied were you with the information provided?
How satisfied were you with how the information provided was organized?

How satisfied were you with the type of information presented?
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Can you please tell me about what you liked and disliked about the intervention?

Congratulations! You’ve made it to the end! Is there anything else that you’d like us to
know?

Satisfaction Scale

Extremetly Moderately Slighly Neutral Slightly Moderately Extremely
Dissatisfied | Dissatisfied | Dissatisfied Satisfied Satisfied Satisfied

Agreement Scale

Strongly Moderately Slighly Slightly Moderately Strongly
: . . Neutral
Dissagree Dissagree Dissagree Agree Agree Agree
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Appendix I.
IRB Approval Documentation

Division of Scholarly Integrity and
Research Compliance

Institutional Review Board

North End Center, Suite 4120 (MC 0497)
300 Turner Street NW

Blacksburg, Virginia 24061
540/231-3732

irb@vt.edu
http:/imww.research.vt.edu/sirc/hrpp

MEMORANDUM

DATE: June 2, 2020

TO: Valisa Ellen Hedrick, Anna Gustafson Fausnacht

FROM: Virginia Tech Institutional Review Board (FWAO0000572, expires October 29,

2024)

PROTOCOL TITLE: Social Networking Worksite Wellness Intervention to Improve Beverage
Consumption Patterns

IRE NUMBER: 20-237

Effective June 1, 2020, the Virginia Tech Human Research Protection Program (HRPP) determined
that this protocol meets the criteria for exemption from IRB review under 45 CFR 46.104(d) category
(ies) 2(ii).

Ongoing IRB review and approval by this organization is not required. This determination applies only
to the activities described in the IRB submission and does not apply should any changes be made. If
changes are made and there are questions about whether these activities impact the exempt
determination, please submit an amendment to the HRPP for a determination.

This exempt determination does not apply to any collaborating institution(s). The Virginia Tech HRPP
and IRB cannot provide an exemption that overrides the jurisdiction of a local IRB or other institutional
mechanism for determining exemptions.

All investigators (listed above) are required to comply with the researcher requirements outlined at:

https://secure.research.vi.edu/external/irb/responsibilities.htm

(Please review responsibilities before beginning your research.)

PROTOCOL INFORMATION:

Determined As: Exempt, under 45 CFR 46.104(d) category(ies) 2(ii)
Protocol Determination Date: May 28, 2020

ASSOCIATED FUNDING:

The table on the following page indicates whether grant proposals are related to this protocol, and
which of the listed proposals, if any, have been compared to this protocol, if required.

Invent the Fulure

YIRGINIA POLYTEGHNIC INSTITUTE AND STATE UNIVERSITY
An equal opportunity, affirmative achon inshitution
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