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Study Protocol

I. Background and Significance

A. Interventions to prevent weight gain at the population level are needed to reverse the rising prevalence of
obesity. Obesity is a major health concern in the United States and worldwide.!? There is strong evidence that poor
diet quality and increased energy intake are largely responsible for the rapid rise in obesity,>* and U.S. adults gain
an average of 1-2 pounds per year.> Although individual-level interventions can result in large weight changes
among small groups of individuals, preventing obesity at the population level is going to require more permanent
changes in physical, social, and cultural environments that will promote consumption of healthy, lower calorie foods
and discourage unhealthy, energy-dense foods.*®” Preventing the chronic gradual increase in weight by making
small changes to reduce energy intake has potential for a large impact on public health.®> Recent studies have
demonstrated that weight gain prevention interventions using environmental or individually tailored strategies can
be effective in worksite, primary care, and community settings.”!?

B. The worksite is ideal for delivering population-based strategies to promote healthy behaviors. A worksite
provides the opportunity to address employees’ behaviors in their physical and social environments.'*!* Most adults
spend half of their waking hours at work, and the workplace has already established channels of communication,
support networks, and opportunities for developing social and corporate norms.'* With provisions in the Affordable
Care Act encouraging worksite wellness, it is likely that more employers will be offering programs in the future.'3
Most worksite wellness programs are brief interventions that result in short-term changes in health or behavior (i.e.
weight loss, getting a mammogram, completing a health risk assessment),'>!® but the long-term effectiveness of
programs has not been well-studied.!”!* Worksite exercise and nutrition programs are expensive due to costs for
staffing, providing access to exercise equipment and training, and accounting for time spent away from the job.
However, cost-effectiveness analyses of worksite wellness programs suggest cost savings.2%?!

C. Changing the food environment improves healthy choices of a population. The “food environment” is
defined as the food and beverages that are included in the surroundings of an individual or a population (i.e. the
worksite) and that impact the individual’s or population’s ability to make healthy choices. Several studies suggest
that a healthy worksite food environment can have positive effects on attitudes toward eating a healthy diet and self-
reported dietary intake.???* Our research team designed and evaluated the long-term effectiveness of a traffic light
labeling and product placement (“choice architecture”) intervention in promoting healthier food and beverage
purchases in the main cafeteria at MGH over two years.??° There are now several other large employers that have
adopted traffic-light labeling in their cafeterias, including Google, National Public Radio, Fidelity Investments, and
Brigham and Women’s Hospital. Although demonstrating improvements in healthy food choices at work is an
important first step, the critical next phase of this research is to determine if worksite food environment
interventions can prevent weight gain and improve the health of a population of workers.

D. Providing personalized feedback can improve healthy food choices and reduce weight. Studies of tailored
dietary feedback delivered electronically or in print have demonstrated short-term changes in fruit and vegetable and
fat intake.**3% Providing automated feedback about energy balance and strategies for healthy eating have been tested
for weight loss.>¢37 A randomized Internet-based weight loss trial assessed the impact of human email counseling,
computer-automated tailored counseling, and no counseling and found that the human and computer-automated
counseling were equally effective for weight loss at 3 months.’” Another randomized weight loss trial assessed a
self-monitoring intervention using a hand-held device with and without automated feedback and found that the
subjects who received automated feedback were significantly more likely to have lost 5% or more of body weight
compared to the control group.*®

E. Worksite social relationships have potential for widespread promotion of healthy eating behaviors. To the
extent that individuals’ food choices are connected, their health is also connected.?® Understanding how food choices
are associated with social relationships may help explain variation in population-level health status.>>*° Small-scale
studies have demonstrated associations between family-based food choices and friend-based food choices.*!#*
However, one large-scale study, conducted by co-I Dr. Pachucki, examined food choices among a large population
of socially-tied individuals using data from the Framingham Heart Study over a ten-year period.* The peer

diets most predictive of future food choices were “alcohol and snacks” and “healthy” patterns. Although social
network analyses have demonstrated that unhealthy behaviors spread in a network,*** less is known about the
spread of healthy behaviors in a socially connected network.

F. Summary- Impact: A large worksite, with its established social networks, methods of communication, and
shared environments, is an ideal setting for implementing strategies to prevent weight gain and reduce the rising
prevalence of obesity among a large population. The project uses the worksite food environment as a platform for a
weight gain prevention program that delivers personalized, automated feedback to employees through worksite




communication channels over one year. Weight, health, and dietary outcomes will be assessed over two years to
determine long-term effectiveness. If successful, this intervention could be applied broadly, at a relatively low cost,
in other worksite, institutional, and retail (i.e. supermarket) settings to promote healthy eating and prevent obesity.
H. Innovation

1. The project intervention uses behavioral economics strategies to promote healthy food choices among a
large employee population. Traditional economics assumes that individuals make rational decisions when given
the appropriate information and resources to do s0.”® Most food policies and healthy eating programs are based on
this premise.”” Behavioral economics utilizes concepts from psychology to identify “decision biases” that can help
explain why individuals make unhealthy choices that lead to poor health outcomes.” Patterns of behavior that
contribute to unhealthy food choices include: doing what is customary (status quo) or going with the default option;
placing disproportionate weight on the present and not considering future costs (“present-biased preferences”); being
motivated by actions with immediate benefit and less motivated to achieve a long-term goal; and being influenced
by what others are doing.”*’®” In our previous work in the MGH cafeteria, the traffic-light labeling and choice
architecture intervention took advantage of some of these decision biases, including default (status quo) bias, and
provided simple and salient communication about healthy food choices that did not rely on complicated, numeric
nutrition information.?*?* The project will build on this food environment and use new strategies (social norm
feedback, financial incentives, and personalized feedback) to address other decision biases that commonly influence
food choices, including present-biased preferences and social influence. This novel approach has not previously
been tested on a large scale and is a promising strategy to change eating behaviors and prevent weight gain in a large
population.

a. Social norm (peer comparison) feedback and financial incentives can increase healthy food choices.
Social norm strategies have been used successfully to encourage energy conservation.’8! One example that is
currently in practice is the “Home Energy Report” letters mailed to customers of utility companies. These letters
compare a household’s energy use to that of similar neighbors and provide energy conservation tips. A natural field
experiment of 600,000 treatment and control household demonstrated that this program reduced energy consumption
by 2.0%.3! Evidence from small experimental studies suggests that providing informational eating norms will
influence choice and quantity of food eaten.®® Financial incentives have been shown to be effective for motivating
change for multiple health behaviors, including drug abstinence, smoking cessation, and short-term weight loss.52-%4
Price changes are the only type of financial incentives that have been tested for motivating healthy food choices, i.e.
decreasing cost of healthy foods, and there is good evidence that price changes will modify the purchase of targeted
foods.®® However, it is unknown whether price changes or other types of financial incentives for healthy food
purchases can influence overall dietary intake.%

Our research team recently completed a pilot study evaluating the effectiveness of an intervention to
provide social norm feedback with and without financial incentives to increase healthy food choices among 2,700
employees at MGH who used the cafeteria regularly.3 We found that the relatively “light touch” intervention of
mailing letters with peer comparisons about healthy food choices and offering a small financial incentive ($10
cafeteria credit) resulted in a statistically significant increase in healthy food purchases over 3 months. These results
suggest that social norm feedback with a small financial incentive program will increase healthy food choices, even
among a population not actively engaged in a healthy eating program. The project will provide social norm feedback
and financial incentives monthly over the course of one year. We expect that social norms in the current context will
have a stronger effect than was observed in our pilot research because subjects will have actively signed up for a
two-year study focusing on nutrition. To increase the potential effect of the monthly incentive, we plan to increase it
from $10 to $20.

b. The intervention will provide personalized, automated feedback linking actual worksite food
purchases to individual energy balance goals. Although our pilot data demonstrated that monthly letters with
social norms and financial incentives could impact employees’ food choices at work, a stronger approach will be
needed to improve overall dietary intake at work and outside of work. In addition to monthly letters, the study
intervention will provide weekly personalized emails that provide feedback about cafeteria purchases and energy
balance, including daily calorie goals and physical activity calorie equivalents. Prior research on dietary feedback
has relied on subjects’ self-reported intake,>** but our worksite food environment provides the opportunity to
provide personalized feedback about calorie intake based on the employee’s actual food purchases and daily caloric
goals in real time. Employees will receive the feedback emails while at work and will be able to act on the
information immediately in the worksite environment by making alterations in worksite food purchases and physical
activity and/or adjusting their calorie consumption and activities outside of work.

2. The worksite food environment can serve as a platform to deliver long-term, scalable health promotion
programs for obesity prevention. Worksite programs for obesity prevention are typically delivered over a specific



period of time (e.g., 2 months) and require that the employee spend time away from their job.!>!® Although these
programs can be effective for changing employees lifestyle behaviors and weight, the long-term effectiveness and
sustainability of these programs is unknown.!>!¢ The project tests a new paradigm for delivering a weight gain
prevention program by integrating the intervention into the daily routine of the worksite, thus lowering the time and
financial burden on the employee and the employer. This type of intervention could be permanently integrated into
the work environment and culture.

3. Cafeteria sales data from a large population of employees provides a unique opportunity to determine if
healthy eating behaviors spread among co-workers. In the project, we will track the time and type of all food
purchases of over 7,000 MGH employees who use a cafeteria debit card. From these data, we will map a network of
co-workers who eat together (see Preliminary Studies below). Using these innovative methods, we can determine
whether healthy eating patterns spread among co-workers and whether an intervention to promote healthy eating can
influence the eating habits of co-workers socially connected to study subjects. A potential implication of this
research would be to demonstrate that the positive effects of a health promotion intervention will disseminate
through socially connected co-workers, and future programs could be designed to take advantage of this
phenomenon.

4. The project uses an integrated model of Social Action Theory. The project is conceptualized based on an
integrated model of Social Action Theory in which the individual employee’s motivation and beliefs about healthy
eating are addressed in the context of the work environment and the employee’s skills for making healthy food
choices.®’#® The primary outcome is change in weight at one year, and secondary outcomes are cardiovascular risk
factors and dietary behaviors of employees enrolled in the study and of their socially-connected co-workers. Figure
1 demonstrates the application of the theoretical model to the study intervention and outcomes.

Figure 1. Application of Social Action Theory to study intervention and outcomes.
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I. Preliminary studies:

1. MGH Be Fit Program: The MGH “Be Fit” program is a 10-week, team-based exercise and nutrition program
available to employees. As part of her K23 research project, Dr. Thorndike conducted an initial evaluation of 774
employees who participated in the program and demonstrated a mean weight loss of 4.2 pounds at the end of the
program and a mean weight loss of 1.0 pounds at one year follow-up.®® This study was followed by a randomized
trial of 330 employees who completed Be Fit to test a 9-month, Internet-based maintenance program.”® Mean
weight loss at one year follow up was 3.0 pounds. Dr. Thorndike has gained experience in recruiting and retaining
large numbers of employees in these research studies.

2. Traffic light labeling and choice architecture cafeteria intervention: Dr. Thorndike and co-I Dr. Levy have
worked together for four years to conduct research in the MGH cafeteria.??° Dr. Levy was responsible for data



management and analyses of cafeteria purchases. In this large cafeteria with over 6,000 daily transactions, we
analyzed the effectiveness of labeling all foods and beverages as red (unhealthy), yellow (less healthy), or green
(healthy) followed by a choice architecture intervention to make healthy items more convenient and visible. Results
of this research showed that purchases of healthy items increased and unhealthy items decreased with traffic light
labels alone, and by adding choice architecture, healthy purchases further increased.?® These effects were consistent
among all cafeteria customers, and improvements in employees’ healthy purchases were similar across all racial
groups and job types.2” Most importantly, our evaluation of the intervention at two year follow-up showed that
improvements in healthy choices were sustained over time, including among a cohort of employees who visited the
cafeteria regularly.?

3. Pilot study of social norm feedback and financial incentives: Dr. Thorndike and Dr. Levy developed a system
to provide monthly social norm feedback about cafeteria purchase and financial incentives for healthy purchases in a
3-arm randomized trial. Employees were randomly assigned to one of three arms: 1) social norm feedback about
healthy food purchases; 2) social norm feedback plus a small financial incentive ($10 cafeteria credit/month) to
increase healthy food purchases; or 3) a control group (no contact). Employees were recruited for this study with an
“opt out” strategy; therefore Figure 2. Change in employees’ healthy food purchases during and after
participants did not actively sign up intervention to provide social norm feegback with and without financial incentives.
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(healthy) purchases among the three study groups from baseline to the end of the wash-out period. Although the
absolute percentage change was small, the increase in healthy purchases was significant at the end of intervention
for the feedback + incentive arm (p=0.03) and borderline significant for the feedback-only arm (p=0.07) compared
to the control group. The groups were not significantly different at the end of the wash-out period. During the 3-
month intervention period, the 898 employees who were eligible for financial incentives earned a mean of $8.57 of
cafeteria rewards per employee.

4. Traffic light labels and financial incentives to discourage sugar-sweetened beverages in a low-income,
Latino grocery store: Dr. Thorndike and co-I Dr. Rimm are co-PI’s for a randomized trial to discourage purchase
of sugar-sweetened beverages by low-income, Latino families. They partnered with a grocery store owner to label
all beverages in the store with traffic-lights and have enrolled approximately 200 families who are regular
customers. Families were randomized to an intervention providing financial incentives for not purchasing sugar-
sweetened beverages or to a control arm. In this project, both nutrition education and behavioral economics
strategies are being utilized to change purchasing behavior, and all food purchases are being tracked with a customer
loyalty card. Data collection will be completed in November 2014.

Summary of rationale for the study: The research team has extensive experience conducting studies to evaluate
employee wellness programs and test behavioral economics strategies for promoting healthy food choices. Dr.
Thorndike’s experience with the Be Fit program demonstrates the feasibility of enrolling a large number of
employees in a randomized trial, and results of Be Fit demonstrate that employees lose weight and make lifestyle
changes but have difficulty in maintaining those changes over time. Given the high cost of staff-intensive, short-
term wellness programs, it is clear that less expensive strategies are needed to help employees maintain a healthy
weight over time. Our food environment interventions in the MGH cafeteria have demonstrated changes in healthy
food choices by employees at work. The project will take advantage of the established worksite food environment,




testing an intervention that does not require employees or the employer to invest a lot of time or resources. Social
norm feedback and small financial incentives will increase employees’ motivation to make healthier choices, and
personalized feedback will increase employees’ knowledge and skills to make healthier choices both at work and
outside of work.

I1. Specific Aims

The project is a randomized, controlled trial of 600 MGH employees to test the effectiveness of an intervention that
uses the worksite food environment as a platform to deliver personalized feedback to a population of employees.
The three components of the one-year intervention are: 1) automated nutrition and energy balance feedback based
on an employee’s food purchases and calorie goals; 2) social norm (peer comparison) feedback about worksite food
purchases; and 3) financial incentives for healthy worksite food choices.

Aim 1: Determine if employees randomly assigned to the intervention group have less weight gain and lower
cardiovascular risk factors than the control group at the end of intervention (1 year) and 2 year follow-up.
Hypothesis 1.1: Employees in the intervention group will maintain or lose weight and employees in the control
group will gain weight at 1 year and 2-year follow up.

Hypothesis 1.2: Employees in the intervention group will have lower cholesterol, blood pressure, and hemoglobin
Alc than the control group at 1 year and 2-year follow-up.

Aim 2: Determine if employees randomly assigned to the intervention group make healthier food choices than the
control group at 1 year and at 2 year follow-up.

Hypothesis 2.1: Employees in the intervention group will purchase a higher proportion of healthy cafeteria items
than employees in the control group.

Hypothesis 2.2: Employees in the intervention group will increase their Healthy Eating Index scores more than
employees in the control group at 6 months, 1 year, and 2 year follow-up.

II1. Subject Selection

A. Setting

1. Massachusetts General Hospital (MGH) is a 907-bed teaching hospital in Boston, Massachusetts with
over 24,000 employees. The hospital has seven different food service locations (4 full-service cafeterias, 1 “grab and
g0” shop, and 2 coffee shops) on the main campus. All food service establishments will hereafter be referred to as
“cafeterias” in this protocol. All MGH cafeterias are owned and operated by the hospital, and no outside food
vendors are present on campus. Employees have the option of paying for all purchases with a cafeteria debit card
(“platinum plate”). Over the past couple of years, the cafeteria has been transitioning from using the Platinum Plate
cards to using the employee hospital ID cards for cafeteria purchases. It is anticipated that most study participants
will be using the hospital ID card for cafeteria purchases by the time study enrollment begins. Purchases made with
this card are directly deducted from the employee’s pay check. Approximately 7,300 employees use a platinum plate
card.

2. MGH cafeteria traffic light labels and choice architecture: The main cafeteria has had the traffic-
light labeling system in place since 2010, and by the end of 2014, traffic-light labels will be implemented in the
other six cafeterias. The traffic-light system was designed based on the USDA dietary guidelines,”? and every item
in the main cafeteria is labeled as red, yellow, or green. For the labeling system, all food and beverages are
categorized into 4 groups (food entrée, food item, food condiment, or beverage) and are rated on three positive and
two negative criteria. Positive criteria are: 1) fruit or vegetable as main component, 2) whole grain as main
component, and 3) lean protein or low fat dairy as main component. Negative criteria are: 1) saturated fat content of
>5 gm per entrée or >2 gm per item, condiment, or beverage and 2) caloric content of > 500 kcal per entrée, >200
keal per item, or >100 kcal per condiment or beverage. For beverages, each additional 100 kcal is considered an
additional negative criterion. Food and beverages are categorized with the following algorithm: 1) green: positive
criteria outweigh negative criteria; 2) yellow: positive criteria equal to negative criteria or possessing only one
negative criterion; and 3) red: two negative criteria and no positive criteria. Items with no positive or negative
criteria are rated as yellow, except for diet beverages with zero calories, which are rated green. Red beverages
included sugar-sweetened beverages with >200 calories per container and whole milk dairy products. Yellow
beverages included sugar-sweetened beverages with < 200 calories per container. Sodium content is not factored
into the traffic-light system. However, sodium is listed directly on all packaged food items, and for each non-
packaged item, sodium content is listed in nutrition brochures available in the cafeteria. Choice architecture changes
were also implemented in the main cafeteria in 2010 to make the green-labeled foods and beverages more easily
visible and convenient for purchase. These changes included re-arranging the beverage refrigerators to place the
healthy beverages at eye level, placing baskets of bottled water at every food station, and re-arranging the chip racks



and pre-made sandwiches to have the healthiest choices at eye level. These changes remain in place in the main
cafeteria and will be implemented in the other 6 hospital cafeterias in late 2014. The food in all MGH cafeterias is
prepared and labeled in a central kitchen. Although caloric content is not listed on menu boards, the traffic-light
system takes calories into account, as described above. Pre-made foods that are packaged (i.e. pre-made sandwiches)
do have calories and other nutritional information listed on the package. Calories for all cafeteria items are available
in brochures available in the cafeterias, and this information will be utilized for the personalized feedback about
calories purchased in the study intervention arm.

B. Study Subjects: All subjects will be MGH employees. Overall, employees have a mean age of 42 years,
are 69% female, and are 70% white, 11% black/African American, 8% Latino, 10% Asian and < 1% Native
American or Pacific Islander. The 7,300 employees who use platinum plate or ID cards to pay for cafeteria
purchases have demographic characteristics similar to the overall hospital workforce.

1. Eligibility criteria:

a. Randomized trial subjects: Adult MGH employees (21 years or older) who use any of the MGH cafes
and cafeterias four or more times a week, are willing to receive email messages through their Partners email, and
pay for all cafeteria food and beverage purchases with the Platinum Plate or ID card will be eligible to enroll in the
trial. For those employees who do not regularly access their Partners email through their normal work routine, study
staff will provide assistance in setting up a channel for easy access such as through an encrypted smartphone, laptop,
or personal desktop computer. Employees who are actively trying to gain weight, know that they will be leaving
their employment at MGH within the next 12 months or will be absent from MGH for more than a month in the next
year (i.e. retirement, end of training, relocation), who are currently pregnant or planning a pregnancy within the next
12 months, who have had weight loss surgery within the past 12 months or are planning a weight loss surgery during
the next 12 months, who have ever had or been diagnosed with an eating disorder, or who are currently enrolled in
the Be Fit 10-week employee wellness program will not be eligible to enroll in this study. Employees who enroll in
the study will not be eligible to participate in Be Fit during the two year study. In addition, cashiers at the cafes and
cafeterias involved in this study (Eat Street, Coffee Central, Blossom, Tea Leaves, Riverside, Coffee South, 125
Nashua Street) will not be eligible to enroll as their job requires them to ring up purchases, which will serve as data
in our study.

b. Employee network: For Aim 3, all MGH employees who use a platinum plate card for cafeteria
purchases during the 1-year intervention period will be included in analyses for Aim 3.

2. Recruitment: In this project, several recruitment strategies will be utilized to enroll a diverse population
of employees at MGH. These strategies are based on previous experience recruiting for the Be Fit studies and for the
Platinum Plate cafeteria pilot study. The first strategy will be to send an email to all employees who use their
Platinum Plate card four or more times a week, randomly sampled in waves of 25-50 employees, to introduce the
study and to ask them to contact the study coordinator if they are interested in participating. From our cafeteria data,
we have identified 3,000 employees who make at least 4 purchases a week at one of the hospital cafeterias, and the
mean number of weekly transactions is 8.7. Following this email, follow-up letters will be sent to these employees
who do not respond to the email within 2 weeks.

IV. Subject Enrollment

A. Methods of enrollment: If an employee is interested in participating in the study, study coordinators
will determine eligibility by either meeting them in person or talking over the phone. In addition, study coordinators
will organize information sessions for employees interested in participating. During this session, the PI and
coordinator will describe the study procedures and hand out a copy of the informed consent form to each interested
employee. The employee will have the opportunity to read the consent form, ask questions during the group session
or individually after the session, and sign the consent form at that time or at another time to be arranged with the
study staff. The consent form cover sheet will have information to contact study staff so that employees who are
undecided can contact study staff at a later date to discuss enrollment and review the informed consent at a time that
is convenient for the employee. To recruit employees from minority backgrounds and from some of the lower
educated job types (service workers, food service workers, maintenance), the study coordinator will contact
department supervisors to set up study information sessions in the department. In previous experience with the
MGH Be Fit program, this has been a successful strategy to increase participation by these employee groups which
have a higher proportion of non-white employees.

B. Procedures for obtaining informed consent: The study coordinator and the PI will be responsible for
obtaining informed consent. Informed consent will explain that subjects will be randomized to either an intervention
or a control group, and therefore there will be a 50% chance of receiving the intervention. Subjects will be informed
that participation in the study will take place over a 2 year period. Subjects will be told that if they are assigned to



the intervention they will receive a monthly letter at their home and weekly emails and that information collected
from their cafeteria food purchases and from their baseline surveys and measurements will be used to create
personalized messages. Subjects will be informed that if assigned to the intervention they will be eligible to earn
small incentives to increase their healthy cafeteria purchases, but if they are assigned to control, they will not be
eligible for the incentives. The consent form will outline the schedule of assessments and surveys for all study
participants that take place at baseline, 6 months, 1 year, and 2 year follow-up. Subject remuneration for completing
outcomes assessments will be described in detail, and these include $100 to be paid to each subject for completing
each assessment at baseline, 1 year, and 2 years (survey, physical assessments, fasting blood, and two dietary
recalls) and $25 for completing two 24-hour dietary recalls at 6 months. The consent form will describe that the
subjects in both the control and the intervention groups will receive 10% off all purchases made with the cafeteria
Platinum Plate or ID card and that all their cafeteria purchase data will be collected by the research team. The
consent form will explain that in order to receive the 10% discount in the cafeterias, subjects will need to have a
study sticker placed on the back of their hospital ID or on the Platinum Plate card that will be shown to the cashier at
the time that they are paying for their purchases. This discount is only to be used for cafeteria purchases made for
subjects’ own consumption. Periodically study staff will review purchasing history and if it appears that subjects are
using this discount to pay for their co-workers’ cafeteria purchases on a regular basis, study staff will contact the
subject with the possibility of discontinuing the 10% discount.

As per the Partners IRB protocol, subjects and the person obtaining consent will sign two copies of the
informed consent. One copy will remain on file with the Principal Investigator (PI), and the other copy will be
given to the study participant. Information about contacting the study PI will be included on the consent form, and it
will be explained that the subject can withdraw from the study at any time.

C. Treatment assignment and randomization: After providing informed consent and completing the
baseline survey and CRC visit, the subject will be assigned to one of the two treatment conditions (intervention
group or control group), stratified by weight-loss vs. weight-maintenance goals, using a computer-generated
randomization scheme created by the study statistician. Study coordinators and subjects will be blinded to treatment
assignment until the baseline assessment is completed.

V. Study Procedures:

After enrollment, all subjects will complete a baseline survey and two dietary recalls, in addition to
undergoing a baseline physical assessment to measure weight, height, waist and hip circumference, blood pressure,
resting energy expenditure, as well as a 10 mL blood draw for a fasting lipid panel, glucose, and hemoglobin Alc
(HbAlc). The nurses completing the physical assessment will also conduct the IPAQ physical activity survey with
participants. Over the course of the study, a total of 30 mL of blood will be drawn, 10 mL at each of the three study
visits. Should subjects opt into the optional study, the total blood drawn will be 40 mL. In line with the recent NIH
Accumulating Data to Optimally Predict Obesity Treatment (ADOPT) project biological recommendations (Obesity
2018;26:525-S34), we will test baseline and two-year follow-up blood samples for leptin, adiponectin, and TNF-
alpha. We will only perform the tests on the stored baseline samples from participants who agreed to the optional
ancillary study for genotyping. At two-years, we will perform these tests plus insulin on all participants. We will not
need to collect any additional blood to perform these tests. We are requesting to waive informed consent for adding
these tests for the following reasons: 1) The research involves no more than minimal risk to the subjects; 2) The
waiver or alteration will not adversely affect the rights and welfare of the subjects; and 3) The research could not
practicably be carried out without the waiver. Since the results of these tests do not have clinically meaningful
implications on an individual level, subjects will not be provided with individual results.

A. Intervention arm group

1. Monthly letters with social norm feedback and financial incentives: Subjects assigned to the
intervention group will receive letters mailed to their home monthly for 12 months. These letters will report the
proportion of red, yellow, and green items that the subject purchased in the cafeterias in the prior month and
compare his or her purchases to “all MGH eaters” and to the “healthiest MGH eaters” (top 10% of healthy
purchasers). These letters will be similar in appearance and content to the letters mailed to participants in the pilot
study. The monthly letter will also include a “green goal” for the employee to achieve in the following month in
order to earn a $20 financial incentive. Similar to the methods from our pilot study, financial incentives will be
earned for passing each threshold proportion of 40%, 60%, or 80% green purchases in a month. For example, the
October 1% letter will include a “green goal” for the month of October. The November 1% letter will include a $20
reward if the October goal was achieved and a new green goal for the month of November. The incentive structure is
designed so that employees with the least healthy purchasing patterns at baseline can earn the highest amount of
money during the study. Employees who purchase green items at or above the highest threshold (80%) at the



beginning of the study can earn $5 per month for remaining at that level. Therefore, employees who consistently
purchase healthy items at baseline will receive a small incentive for maintaining their healthy eating patterns but will
not have the opportunity to earn the $20 incentive. The maximum amount that a consistent “healthy eater” can earn
during the study is $60 ($5 per month). An employee who starts below the lowest threshold of 40% green can earn a
maximum of $115 over the 1 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). If an employee who earned the $20 reward in one
month does not reach his or her goal in the next month, he or she will earn $5 for staying at or above the new
threshold, but employees earn no rewards when they regress. The earned incentive money will be delivered to the
employee as a check.

2. Weekly emails with personalized feedback: Two emails will be sent each week for 52 weeks. The first
email of the week will include information about the study subject’s prior week’s cafeteria purchases, and the
second email of the week will include two personalized healthy messages or “tips” that will focus on healthy eating,
physical activity, and disease prevention. The subject lines for these emails will not contain any personal
information. The first email will be called “Your ChooseWell 365 weekly report,” and the second will be called
“Your ChooseWell 365 weekly tips.” The email messages will include five personalized components:

i) Daily calorie goals: At baseline, all subjects will complete a resting energy expenditure measurement to estimate
daily calorie goals, and subjects in the intervention group will opt for either a weight-maintenance or a weight-loss
calorie goal that will be included in the email messages. Weight loss goals will be estimated to be 500 calories lower
than the weight maintenance goals, but no subject will be given a goal of less than 1200 calories per day.

ii) Cafeteria purchases: For each day of the week, all cafeteria purchases will be listed with total calories purchased
for each day compared to the daily caloric goal and highlighting calories “available” for consumption outside of
work. The caloric content and red, yellow, or green label for individual food items purchased will be listed for each
day of the week. Providing detailed information about calories purchased in the context of daily caloric goals will
provide a benchmark to guide their food choices not only at work but also outside of work.

iii) Physical activity: These messages will focus on the role of physical activity in maintaining the daily calorie goal.
Previous research has suggested that providing physical activity equivalents of calorie contents in foods can increase
healthy food and beverage choices.”** Messages about physical activity will vary each week and will be tailored to
the individual by providing 1) calorie equivalents for activities that can be done at work (i.e. walking up 10 flights of
stairs in the Yawkey Building; walking around the perimeter of the MGH campus) and 2) physical activity
equivalents (in walking distances) for calorie content of unhealthy (red-labeled) foods they had purchased that week.
All intervention subjects will be provided with a link to an on-campus walking map with distances.

iv) Barriers to healthy eating and activity: Weekly emails will include personalized messages (based on weight,
calorie goals, job type, and cafeteria purchasing patterns) that target barriers to healthy eating and physical activity,
such as portion size, lack of time, skipping meals, lack of sleep, and a sedentary job.

v) Medical and family history: Weekly emails will include personalized messages related to medical and family
history obtained from the baseline survey. Specific messages will target diagnoses of hypertension, hyperlipidemia,
diabetes, cardiovascular disease, and a family history of cardiovascular disease.

vi) Contact information for study staff: Every email will provide an email and phone number that participants can
contact with questions about messaging or requests to change daily caloric goals and weight goals (which will be
reflected in subsequent personalized messaging). Subjects will be able to change their goal from weight loss to
maintenance, or vice-versa, at any time during the intervention.

During Year 1 of the project, the study nutritionist, Emily Gelsomin, RD, will work with Dr. Thorndike and
Dr. Eric Rimm to develop the content of messages. The computer programmer and Dr. Levy will create the logic
that will use the static baseline data and the changing cafeteria purchase data to develop a series of emails that would
be directly relevant to the study subject.

As part of the messaging intervention development, during Year 1 we will conduct a brief pilot study on
salad bar usage at Eat Street, the main cafeteria at the hospital, in order to determine the average number of calories
per ounce of salad purchased. While 13.6% of purchases by frequent cafeteria users include a salad from the salad
bar, the cash register data describing food purchases do not provide any information on the contents of these salads
besides their weight. Given the great variety of items available at the salad bar, from leafy greens and beans to
cheeses and dressings, it is impossible to estimate an average caloric content of a salad purchase without doing this
pilot work. Study nutritionist, Emily Gelsomin, and study coordinator, Nathan Weil, will survey 130 MGH
employees who purchase a salad at the Eat Street Cafe. Study staff will approach the employee after paying for their
salad at the cash register. This is a similar approach that our team utilized to survey cafeteria customers in 2010.
Only customers wearing MGH employee ID badges will be approached. Study staff will inform employees of the
purpose of the pilot study and ask if they would like to participate. Study staff will additionally inform customers
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that all questions are optional, participation will only take under three minutes, and, at the end of the survey, they
will be given a coupon for a free coffee at any MGH cafe for their participation. The study staff will ask the
employee the survey questions, including gender, age category, race/ethnicity, and hospital department where they
are employed. We will not record any personally identifiable information such as name or employee ID number.
Each survey will be assigned a record number used only for this pilot study. The study staff will then record all
contents in the salad use a pre-designed survey rubric, marking each item and approximate quantity on a list of all
available salad bar items. Once each item in the salad has been accounted for study staff will record the weight of
the salad using a portable scale. Once the survey is complete, the employee will be given a coupon for a free MGH
coffee. To analyze these data we will run a multiple regression with calories as dependent variable, weight in ounces
as independent variable, and demographic indicators as covariates.

B. Control arm group

Subjects assigned to the control group will receive monthly letters during the 1 year intervention period that
include general nutrition information. All control subjects will receive the same letter each month.

C. Study follow-up for subjects who leave MGH

Participants who leave their employment at MGH prior to the end of the one-year intervention period and
follow-up visit are discontinued from the study because they are not able to participate in the worksite intervention.
However, participants who complete the one-year intervention period and visit but who leave their employment at
MGH during the following year will be given the option of completing the two-year follow-up visit, online survey,
and online 24-hour dietary recalls if they are able to come back to MGH and willing to complete the surveys. Study
coordinators will contact these participants using a cell phone number provided at the consent meeting. Since
participants who left MGH no longer have Partners’ email addresses, study coordinators will request permission to
use their personal email addresses to send secured links to the REDCap survey and 24-hour dietary recalls. While
participant cell phone numbers will be the primary means of contact for scheduling the follow-up visits, study
coordinators will use the participants’ personal email addresses for appointment invitations and reminders, as well as
for resolving any scheduling issues.

VL. Biostatistical Analysis
A. Aim 1: Determine if employees assigned to the intervention group have less weight gain and lower
cardiovascular risk factors than the control group at the end of intervention (1 year) and 2-year follow up.

1. Hypothesis 1.1: Employees in the intervention group will maintain or lose weight and employees in the
control group will gain weight at 1 year and 2-year follow-up.

a. Data collection and measures: A survey and physical assessment will be completed by all subjects at
baseline, 1 year (end of intervention), and 2 year follow-up.

Survey: All subjects will complete a baseline survey electronically (or a paper version if the subject does
not have computer access) to provide subject’s and subject’s immediate family’s medical history, subject’s
medications, smoking history, physical activity level, eating habits and behaviors, perceived stress, use of the
Internet, demographic background, and body weight goal for the year (i.e. maintain current weight, lose weight).
The same survey will be repeated at one year and 2 years with static questions (i.e. demographics) removed in the
follow-up surveys.

Physical assessments and fasting blood: Assessments will be performed by research nurses in the Clinical
Research Center (CRC) at MGH. The CRC is centrally located in the main hospital building and will be convenient
for most employees. If an employee is unable to visit the CRC for an assessment due to job responsibilities or
unforeseen circumstances, a research nurse will be able to meet them at a convenient location to complete the
assessment. The employee will be asked to fast for 12 hours prior to the assessment. Assessments will include
measurement of the subject’s weight, height, waist and hip circumference, and blood pressure. Physical activity will
be measured with the International Physical Activity Questionnaire.”® Blood measurements will include a lipid
panel (total cholesterol, LDL, HDL, and triglycerides), glucose, and HbAlc. Resting energy expenditure will be
measured using the VMAX Encore 29 metabolic cart, Viasys Healthcare, Carefusion, San Diego, CA, using best
practice methods.”® All measurements will be repeated at 1-year and 2-year follow-up, with the exception of the
resting energy expenditure assessment which will only be performed at the baseline visit.

b. Outcomes: Primary outcomes will be change in weight at 1 year and 2 years follow-up compared to
baseline. Secondary outcomes will be change in waist circumference and body mass index.

c. Analysis: We will compare the change in weight between intervention and control groups at the end of
1-year and 2-year follow-up using two-sample t-tests. We will also use repeated measures analyses to combine data
from both time points using mixed effects models. A time-treatment interaction term will be included in the models.
We will evaluate 1) the overall average treatment effect across 1 year and 2 years and 2) the treatment group
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difference in the change from baseline to 1 year and from baseline to 2 years. The known predictors of weight
change will also be included in the mixed effects models to improve the precision of parameter estimates.

d. Power calculation: A total of 670 subjects will be recruited. From a previous study,” we expect a <10%
attrition rate and we do not expect the attrition rate to be different between the two study groups since change of
employment was the main reason for loss-to-follow-up in our prior study. The final sample size for analysis will be
540, or approximately 270 per group. Using the data from our prior worksite exercise and nutrition studies, we
estimate the standard deviation in weight change at 1 year is about 5 pounds. With 270 subjects per arm, the study
will have 93% power to detect a mean difference as small as 1.5 Ibs between the two study arms with a two-sided
significance level of 0.05.

2. Hypothesis 1.2: Employees in the intervention group will have lower cholesterol, blood pressure, and
hemoglobin Alc than the control group at 1 year and 2-year follow-up.

a. Outcomes: Outcomes will be change in total cholesterol, blood pressure, and HbAlc at 1 year and 2
years follow-up compared to baseline. Secondary outcomes will be change in waist circumference, LDL cholesterol,
triglycerides, and glucose at 1 year and 2 years compared to baseline.

b. Analysis: We will compare the changes in the primary and secondary outcomes between intervention
and control groups at the end of 1-year and 2-year follow-up using two-sample t-tests or Wilcoxon rank sum tests,
whichever more appropriate. We will also use repeated measures analyses to combine data from both time points
using mixed effects models. A time-treatment interaction term will be included in the models. We will evaluate 1)
the overall average treatment effect across 1 year and 2 years and 2) the treatment group difference in the change
from baseline to 1 year and from baseline to 2 years. The known predictors of outcomes will also be included in the
mixed effects models to improve the precision of parameter estimates.

c. Power calculation: Estimates for standard deviations are based on 1-year results in our prior worksite
studies.®®! Assuming standard deviation for total cholesterol change in 1 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 1 year is
10 mmHg, the study will have 90% power to detect a mean difference of 2.8 mmHg. Assuming standard deviation
for HbA1C change in 1 year is 1, the study will have 90% power to detect a mean difference of 0.28.

B. Aim 2: Determine if employees assigned to the intervention group make healthier food choices at follow up than
the control group.

1. Hypothesis 2.1: Employees in the intervention group purchase a higher proportion of healthy cafeteria
items than employees in the control group.

a. Data collection: Data will be collected from cash register sales data. Beginning in November 2009, the
cash registers in the main cafeteria were programmed to collect specific names of all cafeteria items so they could be
identified as green, yellow, or red in the research database. For platinum plate users, purchases can be linked to
employee’s identification number, demographics, department, and job type. In 2014, the cash registers in the other 6
food service establishments on the MGH campus were programmed to collect purchasing data. When the
intervention starts, purchasing data from all cafeteria sales will be downloaded to the study database on a weekly
basis throughout the 2-year study period. Baseline data will be obtained by analyzing cafeteria purchases over the
three months prior to the of the one year intervention period.

b. Measures: We will assess the proportion of red, yellow, and green-labeled items purchased across all
MGH cafeterias for each subject in each month of the study from baseline (one month prior to initiating the
intervention) through the 12 months of intervention and during the 12 months of post-intervention follow-up.

c. Outcomes: Primary outcomes will be changes in the proportions of green- and red-labeled items
purchased by a subject in the baseline month compared to month 12 (end of intervention). Secondary outcomes will
be changes from baseline to month 24 (end of follow-up), as well as changes in the proportions of green- and red-
labeled beverages from baseline to months 12 and 24.

d. Analysis: We will use two-sample t-tests to compare the mean change in the monthly proportion of
green (or red) items purchased from baseline to month 12 for the intervention versus control groups. Linear
regression models will be used to control for employee-specific variables that, despite randomization, are out of
balance between the two groups. We will similarly assess changes from baseline to month 24 to determine whether
the intervention effects are sustained over time. We will extend these models to explore whether race or education
modifies the effect of the interventions by testing appropriate interaction terms.

e. Power calculation: Our pilot study of social norms and financial incentives demonstrated approximately
3% increase in green purchases after 3 months.3¢ Based on these results, assuming the standard deviation for change
in proportion of green purchases is 20%, the study will have 82% power to detect a mean difference of 5 percentage
points between the intervention group and the control group at 1 year with a two-sided significance level of 0.05.
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2. Hypothesis 2.2: Employees in the intervention group increase their Healthy Eating Index score more
than employees in the control group at 6 months, 1 year, and 2 year follow-up.

a. Data collection: Each subject will complete two separate Automated Self-Administered 24-hour dietary
recalls (ASA24) several days apart at 4 time points: baseline, 6 months, 1 year, and 2 year follow up. 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 that uses multi-level food probes to accurately assess food types and
amounts.”” The advantages of using the ASA24 are that it can be administered to a large population at a low cost and
that it is a valid measure of overall mean intake of nutrients and summary diet measures in an adult population.®®®

b. Measures: The Health Eating Index (HE]I) is a tool to measure compliance with the key, diet-related
recommendations of the United States Department of Agriculture’s Dietary Guidelines for Americans.!%!1%! It was
first developed in 1995 and has been revised in 2005 (HEI-5) and 2010 (HEI-10) to comply with updates in the US
Dietary Guidelines. The HEI measures dietary intake based on density rather than quantity of foods consumed. Total
scores can range from 0-100, with 100 being the healthiest diet. Higher HEI scores are associated with lower risk of
chronic disease, including cardiovascular disease, diabetes, and cancer in both women and men.!>!% National data
from 2007-2008 showed a mean overall HEI-5 for Americans of 53.5, a number similar to what was found in 2001-
2002.'* An HEI-10 score can be improved by increasing intake of fruits and vegetables, low fat or fat-free milk,
whole grains, and seafood and by reducing foods high in solid fats and added sugars.!®! The traffic-light labeling
system in the MGH cafeteria was developed based on 2005 Dietary Guidelines and remains consistent with the
updated 2010 guidelines. To estimate HEI scores, the two 24-hour dietary recalls from each assessment period will
be combined using methodology described by Freedman, et al.,'® and will have less bias than those estimated from
a single assessment.

c. Outcomes: Primary outcomes will be change in the total HEI-10 score from baseline to 12 months (end
of intervention). Secondary outcomes will be change from baseline to 6 months and to month 24 (end of follow-up),
as well as change in HEI-10 component scores for empty calories, fatty acids, refined grains, whole grains, total
fruit, and total vegetables from baseline to months 6, 12, and 24.

d. Analysis: We will estimate the HEI score from the two ASA24 dietary recalls collected at baseline, 6
months, 1 year, and 2 years based on methodology described in the Freedman article.* Mean change in total HEI-10
score from baseline to 1 year and from baseline to 2 years will be compared using similar methodology as described
above for changes in proportion of green foods. Secondary analyses will compare mean change in sub-categories of
the HEI-10 score from baseline to 6 months and mean change in HEI-10 component scores (e.g. Total Fruit, Total
Vegetables, Whole Grains, Sodium, and Empty Calories). We will also use repeated measures analyses to combine
data from all three time points to determine whether there is an overall difference between the two study arms, or
whether there is a difference in trend over time.

e. Power calculation: Chiuve et al. (with co-I Dr. Rimm) 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.!®? 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.

Analysis Plan: Updated June 17, 2019

Data will be analyzed using SAS version 9.4.

Primary analyses will be performed on an intent-to-treat basis that includes all randomized participants. Missing
data could occur in several scenarios: (1) Loss to follow-up due to leaving employment, which is expected to have
occurred at random in both groups and to be unrelated to the study outcomes; (2) Failure to attend a follow-up
appointment or a visit to obtain a weight measurement; and (3) Censoring due to pregnancy. For participants who
became pregnant during the intervention year, their follow-up values on all outcomes will be considered missing.
We will impute missing data using multiple imputation and employing all available outcomes assessments and all
prior data including baseline data, HEI conducted measured at 6 months, and all purchasing data prior to 2-year
follow-up. We will conduct two sensitivity analyses: (1) including only participants who completed follow-up
assessment at 1 year and (2) including only participants who remained employed at the hospital during the one-year
intervention. If sensitivity analyses yield substantively different results, we will conduct exploratory analyses to
assess reasons for the difference.

Hypothesis 1.1: The primary outcome is change in weight (kg) at the end of one year. Change in weight at the end
of two years is a secondary outcome. Other secondary outcomes include percent body weight lost and gained less
than 1 Ib. We will compare the change in weight between intervention and control groups using a difference-in-
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differences approach. To improve the precision of the effect estimate, we will use a linear/logistic regression
analysis including age, sex, race, ethnicity, education, job type, and physical activity in the model.

We will use a repeated measures approach to combine data from 1-year and 2-year weight outcomes. A mixed
effect model with a random effect for subject and a time treatment interaction will be used to examine the
intervention effect at each time point and over the entire period.

Hypothesis 1.2: We will compare the changes in each of the cardiometabolic risk factors (waist circumference,
systolic and diastolic blood pressure, fasting glucose, HbA ¢, triglycerides, LDL and HDL cholesterol, total
cholesterol) between intervention and control groups at the end of 1-year and 2-year follow-up using a difference-in-
differences approach. The analysis strategy will be identical to the one used for the primary outcome in Hypothesis
1.1.

Hypothesis 2.1: We will compare the healthfulness of food and beverages purchased at work between the
intervention and control groups. Outcomes will include the average proportion of items purchased that are labeled
green and labeled red, the average Healthy Purchasing Score, and the average number of calories of purchased foods
during each one-year period (intervention period and follow-up period) compared to the baseline period (one year
prior to enrollment). The analysis strategy will be identical to the one used for the primary outcome in Hypothesis
1.1.

Secondary analyses will explore the trend of these outcomes. We will explore whether the intervention effects
diminish over time using a repeated measures approach. The mixed effect models will include a random effect for
subject and a time treatment interaction fixed effect to determine whether the intervention effects differ among
quarters or whether any trend exists.

Hypothesis 2.2: We will compare the change in dietary intake (via the Healthy Eating Index) of the intervention and
control groups during the intervention year using 3 follow-up time points: 6 months, 1 year, and 2 years. We will
utilize a mixed effects model that includes a random effect for subject and a time treatment interaction fixed effect to
examine the intervention effect at the two time points separately. We will also add age, sex, race, ethnicity,
education, and job type to the model to increase the precision of effect estimate.

VII. Risks and Discomforts

For all subjects, including the larger population of employees included in Aim 3 of the project, procedures
to protect the privacy and to maintain confidentiality of data include the following: 1) Access to subject information
will be protected by a Partners secure server. External access to such information is blocked by secure external
firewalls. 2) Subjects will be assigned a unique study identification number. All data and the key linking the study
identification number to the subject’s information will be maintained on a Partners secure server that is password
protected. 3) Identifiable study data will not be analyzed or published in any fashion that provides the ability to
identify subjects.

Dr. Thorndike will screen all blood test results and will contact subjects individually to inform them of any
critical results and to refer them for appropriate medical follow-up.

The risks of the study procedures are minimal. Study participants will be monitored for the occurrence of
events defined as any undesirable experience. All adverse events will be reported in accordance with the Partners
Healthcare policies and guidelines. These reports will include a description of all undesirable experiences, required
interventions, a participant’s condition after an event, an estimate of the extent of injury, and potential strategies to
prevent future occurrences. The PI will classify the relationship of the study protocol to the event and will be
responsible for reporting serious adverse events (death, life threatening, new, serious or permanent disability) to the
Institutional Review Board. Unanticipated problems involving risks to subjects or others including adverse events
will be reported to the Partners IRB within 5 working days/7 calendar days of the date the investigator first becomes
aware of the problem, which is in accordance with Partners IRB guidelines for reporting unanticipated problems,
including adverse events. Serious adverse events will be reported to the NIH in accordance with stated policies of
reporting fatal or life-threatening unexpected, suspected serious adverse reactions within 7 days and non life-
threatening unexpected, suspected serious adverse reactions within 15 days of the receipt of information.

VIII. Potential Benefits

Study subjects may not receive any direct benefit from being in the research study. It is possible that
subjects will improve their dietary intake and their clinical risk factors, such as lowering cholesterol or blood
pressure and preventing weight gain. It is possible that employees who are socially-connected to employees
participating in the trial will improve their eating habits at work. The results of this research could provide a new
model for other employers and institutions to deliver long-term health promotion interventions to prevent obesity
among large populations of workers. In the future, results of this research could lead to new strategies to promote
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healthier food choices by utilizing food purchasing data to provide nutrition feedback, and these strategies could be
used in retail settings.

IX. Monitoring and Quality Assurance

The risks of the study are minimal, and therefore there is no formal Data Safety Monitoring Board planned.
Dr. Thorndike will be available to all study subjects for questions or concerns regarding the study. Dr. Thorndike
will review all blood test results to screen for abnormalities and “critical” results. She will review all safety data
with Dr. Levy and the statistician, Dr. Yuchiao Chang, on a monthly basis. Standard protocols for reporting serious
adverse events to the Partners IRB and the NIH will be followed. All adverse events and subject complaints will be
reported to the IRB in the annual continuing review. Any breach of confidentiality or privacy would be considered
an adverse event and will be reported to the Partners IRB.
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