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ABSTRACT

Background/Aims: Behavioral nudges in the food environment increase healthy choices, but it is unknown if they
improve diet and health. The ChooseWell 365 study will determine if an automated, personalized worksite
intervention to nudge healthier choices improves overall diet and cardiometabolic health.

Design: Randomized controlled trial of 602 hospital employees who regularly use on-site cafeterias and pay with
an employee ID.

Intervention: The intervention combines an environmental strategy (traffic-light labeling) with objective feed-
back and personalized nudges (health/lifestyle tips, social norms, incentives) to promote healthy food choices.
The ChooseWell 365 software platform automatically generates personalized emails and letters that integrate
employees' weight goals with health, lifestyle, and cafeteria purchasing data. Over one year, the intervention
group receives two weekly emails. One provides a log of daily purchases; the second provides personalized
health/lifestyle tips. The intervention group receives monthly mailed letters with social norm comparisons and
financial incentives for healthier purchases. The one-year intervention will be completed in February 2019; all
follow-up will be completed March 2020.

Outcomes: Weight, cardiometabolic risk factors, and dietary intake at one and two-year follow-up. Other out-
comes include worksite food purchases by study participants and other non-participant employees who are
socially connected (inferred from purchasing data) to participants.

Conclusions: ChooseWell 365 tests a novel strategy to deliver a scalable worksite prevention program that is
integrated into the workday. The intervention is personalized but automated and therefore does not require
costlier individual counseling. In the future, this program could be applied broadly in other worksite settings.

1. Introduction

1-2 pounds per year [4,5], and annual obesity-related healthcare costs
are estimated close to $200 billion [6]. Preventing obesity will require

Scalable, low-cost interventions to prevent weight gain and improve changing physical, social, and cultural norms and environments to
nutrition are needed to help reverse the rising prevalence of obesity and promote healthy lifestyles and prevent chronic weight gain [1-3].
chronic disease [1-3]. In the United States, adults gain an average of A worksite, with its established social networks, methods of
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communication, and shared environments, is ideal for implementing
interventions to prevent obesity and improve diet [7,8]. Most adults
spend half their waking hours at work [9]. Employees with obesity have
higher costs due to healthcare utilization and lost productivity [10].
Most worksite wellness programs are delivered as brief interventions
that result in short-term changes in health or behavior, but the long-
term health and cost benefits are unknown [11-14]. Many programs
that have focused on nutrition and physical activity require costly
short-term individual or group counseling [11,15,16]. To sustain long-
term changes in lifestyle behaviors, wellness programs must be in-
tegrated into the workday and delivered over time at relatively low
cost.

Targeting weight gain prevention and diet quality, rather than
weight loss, is a strategy that may be more acceptable and effective
among a diverse population of employees. Improving diet quality, in-
dependent of weight change, lowers risk of chronic disease [17]. Re-
search suggests that preventing weight gain using environmental or
individually tailored strategies are promising in worksite, primary care,
and community settings [18-21]. A worksite healthy food environment
positively influences employees' attitudes toward eating a healthy diet
[22-25]. Food environment interventions designed using insights from
psychology and behavioral economics address the tendency for em-
ployees to make unhealthy food choices without considering the long-
term effects on health [26]. Previous research has demonstrated that
behavioral nudges, including traffic-light labels, product placement
(choice architecture), and social norms with financial incentives, lead
to healthier food choices in a worksite cafeteria [27-30]. However, it is
unknown if the positive effects of these interventions translate into
improvements in overall dietary intake and health.

ChooseWell 365 is a randomized controlled trial of hospital em-
ployees that uses the worksite food environment as a platform to deliver
a long-term, scalable health promotion program to prevent weight gain
and improve dietary intake. The one-year intervention combines cafe-
teria behavioral strategies (traffic-light labels and choice architecture)
with personalized nudges, including social norms, financial incentives,
and personalized feedback about employees' food purchases and health.
The intervention is automated using software that integrated em-
ployees' weight goals with their health measurements, medical history,
lifestyle behaviors, and worksite food purchasing data. Weight, cardi-
ometabolic risk factors, and dietary outcomes are assessed at the end of
the one-year intervention and at two-year follow-up to determine ef-
fectiveness of the intervention for improving dietary intake, preventing
weight gain, and reducing cardiometabolic risk. If successful, this in-
tervention could be applied broadly in other worksite settings to pro-
mote healthy eating and prevent obesity.

2. Methods
2.1. Overview of study design and objectives

Hospital employees who regularly used the on-campus cafeterias
were recruited and randomized to the intervention or control groups.
Recruitment and baseline evaluation of all participants was completed
in February 2018. The one-year intervention period will be completed
for all participants by February 2019, and two-year follow up will be
completed by March 2020. The three components of the intervention
are: 1) automated, personalized nutrition and energy balance feedback
based on the employee's cafeteria food purchases, resting energy ex-
penditure, and weight goal (loss vs. maintenance); 2) monthly social
norm messaging about the healthfulness of an employee's worksite food
purchases compared to coworkers; and 3) individualized financial in-
centives to increase healthy worksite food choices. The project was
conceptualized based on an integrated model of social action theory in
which employees' motivation and beliefs about healthy eating are ad-
dressed in the context of providing a healthy worksite food environ-
ment and personalized feedback for making healthier choices [31,32].
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The main objectives are to determine if employees in the intervention
group improve dietary intake, gain less weight, and improve cardio-
metabolic health compared to the control group. An exploratory ob-
jective will determine if intervention-related changes in study partici-
pants' healthy food choices spread through worksite social networks
(identified using food purchasing data) to other employees who visited
the cafeterias but did not participate in the trial [33]. All outcomes are
assessed at the end of the one-year intervention and at two-year follow
up. The study was approved by the Partners Institutional Review Board
on October 2, 2015.

2.2. Setting and worksite food environment

All participants are employees of Massachusetts General Hospital
(MGH) in Boston, Massachusetts, a large teaching hospital with over
26,000 employees. The hospital has 7 food service locations (4 full-
service cafeterias, 1 “grab and go” shop, and 2 coffee shops) on the
main campus that are owned and operated by the hospital; all food
service venues will hereafter be referred to as “cafeterias.” Hospital
employees can opt to pay for cafeteria purchases with their employee ID
cards using payroll deduction, thus providing the opportunity to track
individuals' purchases. Employees who use their ID cards to pay for
cafeteria purchases have the same demographic characteristics as the
overall hospital workforce.

The traffic-light labeling system was established in the main hos-
pital cafeteria in 2010 and was implemented in the other cafeterias in
2015. The traffic-light system was designed based on United States
Department of Agriculture dietary guidelines [34]. Every item is la-
beled as red, yellow, or green based on an algorithm that factors in
calories, saturated fat content, and nutrient density [27]. A green rating
connotes the highest level of healthfulness and a red item indicates the
lowest level. “Choice architecture” changes were also implemented in
the main cafeteria in 2010 to make the green-labeled foods and bev-
erages more prominent and convenient for purchase [27]. This included
re-arranging beverage refrigerators, chip racks, and pre-made sand-
wiches to have the healthiest choices at eye level and placing baskets of
bottled water near food stations. Similar choice architecture changes
were implemented in the other 6 cafeterias in 2015. However, choice
architecture changes were more limited in the smaller cafeterias be-
cause they have less available shelf and refrigerator space for changing
the placement of healthy items. The traffic-light labeling and choice
architecture interventions have been described previously in detail
[27,29]. Calories are not consistently listed on menu boards; however,
the traffic-light system takes calories into account. Pre-made foods that
are packaged by cafeteria staff (i.e. pre-made sandwiches) do have
calories and other nutritional information listed on the package. Daily
specials offered at all cafeterias also have calorie information and
traffic-light ratings accessible to employees through the hospital's in-
tranet.

2.3. Participant recruitment

To be eligible, employees must have been between 20 and 75 years
old, used their ID to make purchases in at least one of the cafeterias four
or more times a week for at least 6 weeks out of a 12-week period, and
been willing to pay for all ongoing cafeteria purchases with their ID
cards. Eligible employees were identified with cafeteria purchasing data
approximately every 12 weeks during the recruitment period. Exclusion
criteria included: desire to gain weight, plans to leave employment in
the next year (i.e. retirement, end of training), current pregnancy,
history of eating disorder, weight loss surgery in the prior 6 months or
in the upcoming year, being a member of MGH cafeteria staff, and
participation in a weight-loss study.

Emails were sent to 100-200 randomly selected eligible employees
each week asking if they were interested in participating. If the em-
ployee did not respond to the first email, a second email was sent over
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the following two weeks. Non-responsive employees were re-contacted
between one and three months later. Employees were screened for
eligibility over the phone, and if eligible, scheduled to complete in-
formed consent in person. After completing informed consent, em-
ployees were asked to complete an on-line survey and schedule a
baseline study visit at the hospital's Clinical Research Center.
Participants were not randomized until they had completed both the
survey and visit because they provided important data that could be
used for the personalized intervention.

2.3.1. Email access

For purposes of confidentiality and convenience, all general study
communication (i.e. reminders for completing surveys and visits) and
intervention messages were delivered through work email. Although
most participants accessed work email regularly during the day, some
employees did not use a computer at work. Study staff provided in-
structions to all participants during the consent meeting about how to
access the work email through the internet using a smartphone or
personal computer.

2.3.2. Cafeteria discount

As an incentive for participation, all randomized subjects received a
10% discount on cafeteria purchases over the two-year study. Only
purchases paid with the employee's ID badge were eligible for the
discount.

2.4. Intervention and attention control

2.4.1. Intervention development

Prior to starting recruitment, cafeteria items were logged in a da-
tabase and assigned calorie and associated traffic-light label informa-
tion. These items were categorized by cafeteria location and item type
(e.g. entrée, side, condiment, beverage) to create targeted messages
based on employees' purchasing habits. Using sales data reports, the
most frequently sold items were identified and used to develop inter-
vention email tips about cafeteria choices and healthy substitutions.

For most items sold by weight (e.g., frozen yogurt), caloric content
was approximated by multiplying the weight by the calories per ounce.
Although salad is sold by weight, the salad bar includes different items
with varying caloric content, including leafy greens, beans, cheeses,
grains, and dressings. Prior to recruitment, we conducted a pilot study
to determine the average number of calories per ounce of salad. Study
staff approached 127 employees purchasing a salad at lunch time right
after paying. These employees completed a brief survey, and the study
staff recorded the approximate quantities of each salad item and
weighed the salad with a portable scale. The average calories per ounce
of salad was determined for men and women and for different age ca-
tegories. All subgroups had similar mean calories per ounce (35.8 cal
per ounce), and therefore this is utilized to calculate salad calories in
the trial.

2.4.2. Data collection

2.4.2.1. Surveys. All participants completed a baseline survey
electronically to provide demographics, medical history, medications,
family history of cardiovascular disease or diabetes, smoking history,
eating and activity behaviors, sleep patterns, and weight history. The
same survey is repeated at 1 year and 2 years. (Fig. 4).

2.4.2.2. Study visits. Study visits occurred at baseline and will take
place at one and two-year follow-up. (Fig. 4) Participants fast for 8h
prior to the visit. Each visit includes measurement of the participant's
weight, height, waist circumference, blood pressure, lipid panel,
glucose, and HbAlc. Physical activity was assessed at baseline and
will be repeated at follow-up visits with the International Physical
Activity Questionnaire [35]. At the baseline visit only, resting energy
expenditure was measured using the VMAX Encore 29 metabolic cart
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(Viasys Healthcare, Carefusion, San Diego, CA) [36].

2.4.2.3. Automated  Self-Administered 24-hour (ASA24) dietary
recalls. Each participant completes two ASA24 dietary recalls on non-
consecutive days at each of 4 time points: baseline, 6 months, 1 year,
and 2-year follow up. (Fig. 4) The ASA24 is a freely-available web-
based software tool that is modeled on an interviewer-administered
method developed by the United States Department of Agriculture
(USDA) and uses multi-level food probes to accurately assess food types
and amounts [37]. The ASA24 can be administered to large group of
individuals and is a valid measure of overall mean intake of nutrients
and summary diet measures in an adult population [38,39]. Results of
the ASA24 recalls will be used to calculate the Health Eating Index-
2015 (HEI), a tool to measure compliance with the key, diet-related
recommendations of the USDA Guidelines for Americans [40,41]. To
estimate HEI scores, the two 24-h dietary recalls from each time point
will be combined [42]. Participants were compensated $100 after
completing the study visit, survey, and two ASA24 dietary recalls at
baseline and will be compensated $100 at each follow-up visit (one year
and two years) and receive $25 after completing the two ASA24 recalls
at 6 months.

2.4.2.4. Cafeteria purchases. All items purchased by study participants
are tracked in the cafeteria data systems. Purchasing data includes
calorie information, the assigned traffic light label, and the time and
location of the purchase. Baseline purchasing data on all participants
was collected retrospectively for the year prior to their enrollment in
the study.

2.4.3. Intervention

2.4.3.1. Laboratory result letters. After completion of the baseline visit,
participants received a result letter by email that included their “daily
calorie budget” which was calculated using the resting energy
expenditure, estimated activity level, and self-reported desire to
either lose or maintain their weight in the next year. The daily
calorie goal for participants who wanted to lose weight were
calculated to be 500 cal lower than the daily calorie goal to maintain
their weight, although no subject was given a goal of < 1200 cal per
day. The letter also included fasting glucose, lipid profile, and
hemoglobin A1C results. A similar letter is mailed to employees after
the one and two-year follow-up visits.

2.4.3.2. Automated, personalized messages. Fig. 1 shows the flow of
individual data used to create automated, personalized messages during
the one-year intervention. Participants in the intervention group
receive two weekly emails and monthly letters over one year.

2.4.3.3. Weekly emails. The first email (“Your ChooseWell 365 Weekly
Report”) provides a log of all cafeteria items purchased during the week,
including the color-label and the caloric content. (Fig. 2) At the top of
the email is a summary graphic that showed the total calories
purchased each day, the proportion of purchased calories that were
from foods labeled green, yellow, or red, and the daily calorie goal.
Under the graphic, daily purchases are listed with individual item
calories, total calories purchased for the day, and the “remaining
calories” (daily calorie goal - total purchased calories) for each day.
The rationale for providing detailed information about calories
purchased with the daily calorie goal is to provide participants with a
benchmark to guide their food choices both at work and outside of
work.

The second email of the week (“Your ChooseWell 365 Weekly Tips”)
includes two personalized tips about healthy eating, physical activity,
and/or disease prevention. (Supplemental Fig. 1) Prior to recruitment,
the study dietitian and physician created a database of over 350 nu-
trition and lifestyle tips for use in the intervention. The message data-
base was developed based on pre-determined domains that the
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BASELINE DATA

Nutrition/lifestyle database
« Traffic-light labels and calories
entered for all cafeteria items
¢ Nutrition/lifestyle tips focused on
frequently purchased items, weight

Online survey

* Demographics

*  Weight goals

« Lifestyle behaviors
¢ Medical history

goals, behaviors, medical history

v

ChooseWell &4

Clinical visit

+  Weight, BMI, BP

* HbAlc, glucose, lipids

¢ Resting energy
expenditure

e Activity level

software platform

Daily cafeteria sales

Individually-linked purchases from
all 7 hospital cafeteria sites
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AUTOMATED INTERVENTION

(Weekly electronic mail (work)\

« Individual log of daily food purchases
with traffic-light labels and calories

« Tailored nutrition/lifestyle tips

*  Healthy recipes

J

( Monthly regular mail (home) h

*  Peer comparisons of food purchases

* Tailored financial incentives to
increase healthy purchases

. J

Fig. 1. Flow of study information through the ChooseWell 365 software platform.

ChooseWell &5

[ | MASSACHUSETTS
¥y GENERAL HOSPITAL

Your Weekly Report

Dear [participant]

Check out your weekly report to see what you ate last week.

Calories

MGH Cafeteria Report

Week of September 18, 2017

Green (G)

B Yellow (Y)

Red (R)

Fig. 2. ChooseWell 365 intervention email: weekly report.
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MONDAY Calories

AHot Coffee Large Flavor Shot Cream 270
Breakfast Meat Side 120
Total MGH Calories 390

Your Daily Calorie Goal 1430
- Total MGH Calories 390

Remaining Calories 1040
Hot Coffee Medium Cream Sweetener 170
Breakfast Meat Side 120

| Hard Boiled Egg 80

Total MGH Calories 370

Your Daily Calorie Goal 1430
- Total MGH Calories 370
Remaining Calories 1060

Hot Coffee Large Cream 150

Breakfast Meat Side 120
ABanana 120
AHard Boiled Egg 80
ATuna Melt Panini 470
_alS0da (Bottle) 230

Total MGH Calories 1170

Your Daily Calorie Goal 1430
- Total MGH Calories 1170
Remaining Calories 260

‘What do these numbers mean?

Your Daily Calorie Goal the daily calories you should aim to eat and drink to
achieve your weight goals

total daily calories you purchased at MGH cafeterias

the calories you have left to avoid going over your daily
calorie goal (after making your food and drink purchases
at MGH)

the number of calories by which your MGH calories have
exceeded your daily calorie goal

Total MGH Calories

Remaining Calories

Calories Over Goal

Contemporary Clinical Trials 75 (2018) 78-86

If you would like to change your weight goal (weight loss or weight maintenance), email the

ChooseWell 365 study staff at ChooseWell365@partners.org

Fig. 2. (continued)

intervention was targeting: weight and energy balance, disease risk
(personal and family history of cardiometabolic diseases and risk fac-
tors); worksite food purchases (e.g., pizza, salads, sugar-sweetened
beverages); home food choices and behaviors (e.g. meal preparation,
eating out); barriers to healthy lifestyle (e.g. caring for children, lack of
time); and physical activity (e.g. taking stairs, exercise habits). Each
participant receives different personalized messages depending on their
weekly cafeteria purchases and information collected from the baseline
health measurements and survey responses. The tips are automatically
compiled and sent through a software platform that integrates cafeteria
sales, baseline survey, and visit data. (Fig. 1) The algorithm ensures an
individual will not receive the same tip within a 15-week period.

2.4.3.4. Monthly letters. Monthly letters mailed home provide peer-
comparisons of healthy cafeteria purchases plus financial incentives to
increase purchases of green-labeled (healthy) cafeteria purchases in the
following month. (Fig. 3) In a previous study, we demonstrated that this
strategy increased the proportion of green-labeled purchases by 2.2
percentage points (p = .03) over three months [30]. Each participant's
letter includes a bar graph demonstrating the proportion of red, yellow,
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and green items that the employee purchased in the prior month,
comparing the employee's purchases to “all MGH employees” and to the
“healthiest MGH employees” (top 10%). The letter also includes a
“green goal” to achieve in the following month to earn a financial
incentive. A reward could be earned for passing each of three
thresholds: 40%, 60%, or 80% green purchases in a month. For
example, the October letter would have a “green goal” for the month
of October, and the subsequent November letter would include a
reward of $20 for each threshold passed during October. The
November letter would also include a new goal based on the last
threshold crossed. The incentive structure was designed so that
employees with the least healthy purchasing patterns at baseline
(< 40% green) could earn the highest amount of money during the
study. Employees who purchase green items at or above the highest
threshold (80%) have maintenance of that level as their goal and earn
$5 per month to stay at or above 80% green. An employee who starts
below the lowest threshold of 40% green could earn a maximum of
$115 over the one-year study period ($20 x 3, achieved for passing
each threshold in a single month, and $5 X 11 months for remaining at
or above the final threshold). The maximum amount that a consistent
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Jane Doe
123 Main Street
Boston, MA 02112
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[@leleNa), 2 [ 365

Congratulations!

$20 REWARD*

You've reached your goal
of 40% green purchases!

* Your reward will be sent separately as a
check from Partners Healthcare.

Thank you for participating in the MGH ChooseWell 365 study. To earn more rewards, simply meet your

Green Goal for November.

GREEN GOAL: Increase your green cafeteria purchases from 42% to 60% during the month of November.

October 2017 Purchasing Report

You purchased 38% fewer green items than the healthiest MGH employees.

All MGH Cafeteria Purchases

o I

All MGH employees
are those who purchased
food at any of the MGH
eateries.
All MGH | Greenitems
Employees Healthiest MGH
Yellow items

Healthiest
MGH Employees

employees are those
who purchased the
highest percentage of
green items.

B Red items

T

I T I
0% 20% 40% 60%

T
80%

100%

Don't forget to use your Platinum Plate card or ID card to get a 10% DISCOUNT
on all of your purchases at any of the MGH Eateries.

If you have questions about this letter, please contact the ChooseWell 365 study team at
choosewell365@partners.org or (617) 643-3738.

Fig. 3. ChooseWell 365 intervention monthly letter: social norms and financial incentive.

“healthy eater” could earn during the study is $60 ($5 per
month X 12). If an employee earns a $20 reward in one month but
does not achieve the new goal in the following month, the employee
will earn $5 for staying at or above the most recently crossed threshold.
However, employees earn no new reward if they regress and pass the
same threshold a second time.

2.4.4. Attention control

2.4.4.1. Laboratory result letters. Control group participants received a
letter by email after the baseline visit that included only the fasting
glucose, lipid profile, and hemoglobin A1C results.

Monthly letters: The control group does not receive any personalized
emails. All control group participants receive the same monthly letters
for one year that include standardized healthy lifestyle information,
such as the benefits of eating fruits and vegetables and exercising
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regularly.

2.5. Maintenance of nutrition information

Although the traffic-light labeling system has been in place since
2010, new menu items are added frequently and need calorie and
traffic-light labels assigned. Each week, prior to sending emails to
participants assigned to the intervention, the software program gen-
erates a list of all new items with missing nutrition information pur-
chased by study participants to ensure they do not receive reports with
missing nutrition data. The study dietician reviews this list at the be-
ginning of the week to update the missing information before the emails
are sent and regularly follow up with food service managers to ensure
accuracy with item labeling in the cash register database and at the
point of sale.
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Baseline

Online survey: medical history, lifestyle behaviors
In-person visit: Weight, BP, lipids, HbAlc, metabolic rate
ASA24 dietary recall x 2

Randomization

Intervention Arm
¢ Two personalized emails a week
and one personalized letter a
month x 1 year
*  10% cafeteria discount x 2 years

Control Arm
¢ One standardized letter a month x
1vyear
e 10% cafeteria discount x 2 years

| ASA24 dietary recall x 2

|ASA24 dietary recall x 2

e1ep sa|es ela1ased Ajieq

1 year follow-up
(end of intervention)

Online survey: medical history, lifestyle behaviors
In-person visit: Weight, BP, lipids, HbAlc
ASA24 dietary recall x 2

2 year follow-up

Online survey: medical history, lifestyle behaviors
In-person visit: Weight, BP, lipids, HbAlc
ASA24 dietary recall x 2

Fig. 4. ChooseWell 365 study schema.

2.6. Employee social connections (social network)

Food purchases of employees who used their ID card for cafeteria
purchases (> 7000 employees) during the study period but who did not
participate in the study will included in the social network analysis
anonymously using the cafeteria transaction data. Social ties between
study participants and non-participants who use the cafeterias (e.g.,
employees who go to the cafeteria together to get lunch) will be in-
ferred based on a validated algorithm previously developed by the
study investigators which uses demographics and time/location of ca-
feteria purchases by both the study participants and the larger popu-
lation of employee cafeteria customers [33]. Using this validated al-
gorithm, two employees will be considered to be socially connected if
the cafeteria database indicates they made purchases at the same ca-
feteria within a 120s time window of each other on more than one
occasion over 8 weeks. The algorithm then weights ties between em-
ployees to a greater or lesser extent based on the number of times a pair
of employees are observed to have made purchases at the same time
and cafeteria location, the number of different cafeterias at which they
were “observed” together, as well as similarity in certain demographic
and job characteristics.

2.7. Statistical considerations

We consented 656 hospital employees, of whom 602 were rando-
mized between September 2016 and February 2018. Employees who
provided consent but were not randomized were older and more likely
to be male, but they did not differ from the randomized employees in
race, ethnicity, or job type. Participants who completed the baseline
visit and survey were randomly assigned to the intervention or control
group using a computer-generated block randomization scheme with
block sizes of 6. Randomization was stratified by the participant's re-
sponse to the survey question asking if they wanted to lose weight or
maintain their current weight in the next year. We planned to enroll a
total of 600 subjects, and allowing for a 10% attrition rate, the final
sample size for analysis is expected to be 540, or approximately 270 per
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group.

We used data from our prior worksite exercise and nutrition studies
to estimate standard deviations for change in weight and cardiometa-
bolic risk factors [43,44]. We estimated the standard deviation in
weight change at one year to be approximately 2.3kg. With 270 sub-
jects per arm, the study will have 93% power to detect a mean differ-
ence as small as 0.7 kg between the two study arms with a two-sided
significance level of 0.05. Assuming standard deviation for total cho-
lesterol change in one year is 30 mg/dL, the study will have 90% power
to detect a mean difference of 8.4 mg/dL. Assuming standard deviation
for blood pressure change in one year is 10 mmHg, the study will have
90% power to detect a mean difference of 2.8 mmHg. Assuming stan-
dard deviation for HbA1C change in one year is 1.0%, the study will
have 90% power to detect a mean difference of 0.28%. A prior study
demonstrated a reduced risk of chronic disease with increasing quintiles
of HEI scores, and an increase of 5 points in HEI score was sufficient to
move a subject into a higher quintile [45]. Therefore, we consider a 5-
point difference to be a meaningful dietary change. Assuming the
standard deviation for change in HEI score is 15, the study will have
97% power to detect a mean difference of 5 between the two study arms
with 270 subjects in each arm. Although subjects and study co-
ordinators could not be blinded to assignment, all staff conducting
baseline, one, and two-year follow-up visits are blinded to intervention
assignment.

The primary outcome is change in weight at the end of one year, and
other outcomes include weight change at two years and change in
cardiometabolic risk factors (blood pressure, lipids, hemoglobin Alc),
cafeteria food purchases, and Healthy Eating Index score at one and
two-year follow-up. In an exploratory analysis, we will use cafeteria
sales data to identify a network of co-workers connected to study par-
ticipants and determine whether healthy food purchases among non-
study participants over the one-year intervention period are positively
correlated with the extent to which they are connected to study parti-
cipants assigned to the intervention group.

Primary analyses will be performed on an intent-to-treat basis that
includes all participants who remained employed at the hospital during
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the one-year intervention. Leaving employment was expected to occur
at random in both groups and to be unrelated to the study outcomes.
Study participants who remain employed but do not follow up for as-
sessment visits will be included in final analyses. We will impute
missing data, including participants' weights at one-year follow-up
(primary outcome) using multiple imputation and employing all
available outcomes assessments and covariates. We will conduct several
sensitivity analyses. We will estimate the treatment effect when we
include the participants who leave employment, and we will also use
alternative strategies to account for missing data, such as complete case
analysis and last observation carried forward [46]. Analyses of sec-
ondary outcomes, including weight at two years, will be analyzed in a
similar manner.

3. Discussion

ChooseWell 365 tests a novel worksite intervention that utilizes
employees' food purchases and individual health and behavioral in-
formation to provide automated, personalized feedback about food
choices, energy balance goals, and health with the primary goal of
preventing weight gain and improving diet quality. A total of 602
employees from a large hospital worksite have been enrolled. This is the
first randomized controlled trial to test whether personalized feedback
about food purchases and health prevents weight gain in a large po-
pulation of employees. The personalized intervention is automated,
using a software platform, and does not include costlier in-person nu-
trition counseling and education [16]. The study has several strengths
that will contribute to future knowledge about population-level stra-
tegies to prevent obesity, improve dietary intake, and reduce cardio-
metabolic risk.

The ChooseWell 365 intervention combines personalized behavioral
nudges with tailored feedback about employees' food choices and
health. It was conceptualized based on prior studies demonstrating that
traffic light labels, choice architecture, and social norms combined with
small financial incentives increased healthy food purchases in an em-
ployee population [27,29,30]. However, the impact of healthier
worksite food purchases on health outcomes, such as weight, lipids, and
hemoglobin A1C, and overall dietary intake is unknown.

This relatively low-touch and scalable intervention was designed to
improve health outcomes by increasing employees' awareness of their
food choices, the association between diet and health, and the impact
that small changes in lifestyle may have on weight and cardiometabolic
risk factors, such as blood pressure, cholesterol, and blood sugar. At
baseline, participants chose a weight goal (loss or maintenance) for the
next year. The intervention's messaging and daily calorie goals are in-
dividualized to support the participant's goal.

The ChooseWell 365 personalized feedback is automated using
software that integrates individual data from online surveys, in-person
visits, and daily cafeteria purchases. Tracking individuals' purchases
has become a significant component of the modern economy, demon-
strating the strong potential for disseminating our findings. While most
prior tailored dietary interventions have relied on subjects' self-reported
intake [47,48], the ChooseWell 365 intervention provides dietary
feedback based on the employees' actual food purchases. Employees
receive email messages while at work and are therefore able to act on
the information by making alterations in worksite food purchases and
activities (e.g. taking the stairs) as well as adjusting their calorie con-
sumption and activities outside of work. Monthly letters provide peer
comparisons and financial incentives that “nudge” employees to in-
crease their healthy cafeteria choices at work.

A novel objective of this study is to explore the impact of this in-
tervention on the food choices of participants' worksite social networks
to determine if the effect of the intervention spreads among already-
existing social connections between co-workers. While some research
suggests that unhealthy behaviors spread in a social network [49-51],
less is known about whether healthy behaviors and health promotion
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efforts proliferate in a network [52,53]. This will be one of the first
studies to determine if the positive effects of a nutrition-based inter-
vention disseminate through socially connected co-workers.

The study aims to prevent disease, and it has power to detect small
differences in weight, cholesterol, blood pressure, HbAlc, and dietary
intake between the intervention and control groups at the end of the
intervention (one year). Two-year follow-up visits will take place to
assess whether the effects of the intervention are sustained during the
year after it ends. A previous meta-analysis showed that medical costs
fell $3.27 for every US dollar spent on workplace wellness programs,
but the heterogeneity of programs limited the ability of the meta-ana-
lysis to determine which attributes of the program (e.g., nutrition,
weight loss) were most important for lowering costs [15]. A limitation
of interventions that aim to prevent weight gain and cardiometabolic
risk factors is that changes in health care use may not take place during
the first one to two years; recent worksite wellness studies indicate that
at least three years are needed to see a reduction in health care costs
[54-56]. A unique aspect of the ChooseWell 365 study is the ability to
examine the “spillover” effect of the intervention on the healthfulness
of cafeteria purchases by employees who are not participating in the
intervention. If benefits accrue in those who do not participate in the
study but are socially connected to study participants, the cost-effec-
tiveness of the program would increase.

The worksite food environment provides an opportunity to deliver
long-term, scalable health promotion programs for prevention of obe-
sity and chronic diseases. ChooseWell 365 aims to prevent employees'
weight gain and improve dietary intake by integrating the intervention
into the workday, thus lowering barriers for participation including
time and financial burden. In the future, other large employers and
institutions could implement a similar program that could be delivered
to large populations of employees to prevent weight gain and cardio-
metabolic disease.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.cct.2018.11.004.
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