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Abstract

Population-level strategies to improve healthy food choices are needed for obesity prevention. We
conducted a randomized controlled trial of 2,672 employees at Massachusetts General Hospital
who were regular customers of the hospital cafeteria with all items labeled green (healthy), yellow
(less healthy), or red (unhealthy) to determine if social norm (peer-comparison) feedback with or
without financial incentives increased employees’ healthy food choices. Participants were
randomized in 2012 to three arms: 1) monthly letter with social norm feedback about healthy food
purchases, comparing employee to “all” and to “healthiest” customers (feedback-only); 2) monthly
letter with social norm feedback plus small financial incentive for increasing green purchases
(feedback-incentive); or 3) no contact (control). The main outcome was change in proportion of
green-labeled purchases at end of 3-month intervention. Post-hoc analyses examined linear trends.
At baseline, the proportion of green-labeled purchases (50%) did not differ between arms. At end
of the 3-month intervention, the percentage increase in green-labeled purchases was larger in the
feedback-incentive arm compared to control (2.2% vs. 0.1%, P=0.03), but the two intervention
arms were not different. The rate of increase in green-labeled purchases was higher in both
feedback-only (P=0.04) and feedback-incentive arms (P=0.004) compared to control. At end of a
3-month wash-out, there were no differences between control and intervention arms. Social norms
plus small financial incentives increased employees’ healthy food choices over the short-term.
Future research will be needed to assess the impact of this relatively low-cost intervention on
employees’ food choices and weight over the long-term.
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INTRODUCTION

Poor diet quality and increased energy intake are largely responsible for the rapid rise in
obesity in the United States and worldwide.1-2 Preventing obesity at the population level will
require widespread social, cultural, and environmental changes to promote consumption of
healthy foods.2® Policy changes, such as calorie labeling and “junk food” taxes, have
potential for improving population dietary choices.8:” However, research evaluating the
effectiveness of calorie labeling has been mixed,8-13 and taxation is still being actively
debated in the United States.” As policies evolve, new strategies to complement these
approaches can be implemented by employers, institutions, and retailers to promote healthier
food choices.2:3:14.15

Behavioral economists and psychologists have identified decision biases that contribute to
unhealthy choices, including doing what is usual (status quo), placing disproportionate
weight on the present and not considering the future (present-biased preferences), and being
influenced by what others are doing (social norms).16-19 Field research has demonstrated
that interventions to address status quo bias and present-biased preferences, including
altering the food environment and providing simple messages (e.g. traffic lights), increase
healthy food choices.2%-2% Evidence from small experimental studies has shown that
providing individuals with information about social norms influences the choice or quantity
of food eaten.26-32

A social norm intervention has not yet been tested on a large scale to change food choices,
but this strategy is already used to promote environmental energy conservation. The “Home
Energy Report” is mailed to customers of utility companies and compares a household’s
energy use to that of similar neighbors and to “energy-efficient” neighbors.33 A natural field
experiment of 600,000 treatment and control households demonstrated that this program
significantly reduced energy consumption.34 Financial incentives, another strategy to
address decision biases, have been shown to improve several healthy behaviors.35-39 There
is evidence that changing the price of foods, e.g. decreasing the cost of healthy foods, or
offering “cash back” or rebate programs in grocery stores increase the purchase of healthy
foods.40-46 The “Food Dudes” program demonstrated the effectiveness of using incentives
as part of a multicomponent intervention to increase fruit and vegetable consumption among
school-aged children.4”

We hypothesized that a population of employees who were provided with social norm
feedback about their healthy food choices compared to their peers would increase healthy
foods purchased in a large worksite cafeteria and that adding a small financial incentive to
the social norm feedback would further increase healthy purchases. Building on an
established traffic-light food labeling system,20-22 we conducted a three-arm randomized
trial comparing 1) social norm feedback about healthy cafeteria purchases; 2) social norm
feedback plus small financial incentives to increase healthy food purchases; and 3) no
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feedback or incentives (control) over three months, followed by a three month wash-out

period.

This study was approved by the Partners Healthcare Institutional Review Board on May 18,
2012,

Setting and Participants

Massachusetts General Hospital is a 907 bed teaching hospital with over 24,000 employees.
The hospital’s main cafeteria serves approximately 6,500 hospital employees, patients, and
visitors every day of the week between 6:30 am and 8:00 pm. The cafeteria is owned and
operated by the hospital, and no outside food vendors are located on campus. Hospital
employees have the option of paying for cafeteria purchases by direct payroll deduction
using a “platinum plate” card. In 2012, approximately 7,400 employees used a platinum
plate card to pay for cafeteria purchases.

In 2010, all food and beverages in the cafeteria were labeled with a traffic-light scheme, and
results from this intervention have been previously reported.20-22.25 Briefly, the traffic-light
system was based on the United States Department of Agriculture dietary guidelines,#8:49
and every item in the cafeteria was labeled as green, yellow, or red based on positive criteria
(fruit/vegetable, whole grain, and lean protein/low-fat dairy as the main ingredient) and
negative criteria (saturated fat and calories).20 The introduction of the traffic-light system in
the cafeteria included permanent signage to explain and display the labels.

Recruitment and Randomization

Intervention

Employees who used their platinum plate card for a minimum of three separate transactions
per month in the main cafeteria during both July and August 2012 were eligible for
participation in the study. On September 1, 2012, an “opt out” letter was mailed to these
employees’ home addresses and briefly described study procedures. A phone number and a
study identification number were provided, and the employee could opt out of the study by
calling the number and referencing the study identification number. Employees were
informed in the letter that if they did not call within the next two weeks, they would
automatically be enrolled. Employees were excluded from the study if the letter was
returned due to an incorrect address. Three weeks after the letters were mailed, all
employees who did not opt out or were not excluded due to an incorrect address were
randomly assigned to one of three arms: 1) feedback-only; 2) feedback-incentive; or 3)
control, using simple randomization executed in Microsoft Excel (Redmond, WA).

Feedback-only—The feedback-only arm received four letters over three months. Letters
were mailed at the beginning of the month for October, November, and December 2012 and
January 2013. Each letter presented a 3-column color bar graph describing: 1) the proportion
of the employee’s cafeteria purchases from the prior month that were labeled red, yellow,
and green; 2) the average proportion of red, yellow, and green purchases by all employees
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using platinum plate cards; and 3) the average proportion of purchases labeled red, yellow,
and green among the “healthiest MGH eaters” (top quintile in percentage of green
purchases). The letter also included a written description of the employee’s percentage of
green (or healthy) items compared to the “healthiest eaters.” Each letter also included an
explanation of the traffic-light labeling system. The January 1t letter informed the
participant that he or she would not receive any further communication.

Feedback-incentive—Letters mailed to the feedback-incentive arm included the same
information as the feedback-only arm, but these letters also included a statement that the
employee could earn a reward by achieving a specific “green goal” in the following month.
There were three possible goals: make 40%, 60%, or 80% of all cafeteria purchases in the
month green-labeled items. An individual’s goal was determined based on the proportion of
green items purchased in the prior month (e.g., purchasing 8 green items and 24 yellow/red
items in one month would mean 8/32 or 25% green).

If an individual’s baseline green purchases were less than 40%, the first goal was 40%; if
baseline purchases were between 40% and 59%, the first goal was 60%; and if baseline
purchases were between 60-79%, the first goal was 80%. An employee could earn $10
toward his or her cafeteria account each time a threshold was passed, but he or she could
only earn the incentive once for passing each threshold. If an employee increased past a
threshold one month but then fell below the threshold in the next month, he or she would not
earn any money for passing the same threshold again. However, if an employee passed a
threshold once in one month and maintained above that threshold in the following month but
did not pass the next threshold, the employee would earn $5. Employees who started above
the top threshold of 80% green could earn $5 a month for maintaining at or above this level.
The incentive system was designed so that employees who purchased the lowest proportion
of green foods at the beginning of the study (less than 40% green) had the opportunity to
earn the most reward money over the three months ($30 if all three thresholds were
achieved). An employee was notified in the monthly letter that he or she had earned a
reward, and the credit toward the platinum plate account was included as a line item in the
weekly or monthly paycheck. The January 15t letter provided a summary of the total rewards
earned by the participant during the study and informed the participant that he or she would
not receive any more rewards or communication.

Control Arm

After the initial opt out letter, the control arm did not receive any further contact about the
research study.

Outcomes

Data on employee age, sex, job type, and self-reported race/ethnicity (white, black, Asian, or
Latino) were available from Human Resources files. Human resources data did not provide
information on race and ethnicity separately. Job types were aggregated into five categories
that roughly correlated with increasing educational attainment: service workers (manual
and/or unskilled laborers); support staff; technicians (e.g., radiology technicians, respiratory
therapists); professionals (e.g., occupational therapists, pharmacists); and management/
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faculty/nurses (e.g., hospital managers, faculty, physicians, nurses). Education was
inconsistently reported by employees. For those who did report their education, 90% of
service workers had a high school education or less, and 83% of professionals and
management/faculty/nurses had a bachelor’s degree or higher.

Sales data from cafeteria cash registers were used to track study participants’ purchases
throughout the study. The proportion of green, yellow, and red items purchased were
calculated for each month of the study, from baseline (September 2012) to the end of the
“wash-out” period (March 2013). The primary outcomes were changes in the monthly
proportions of green items purchased at the end of the intervention (December 2012)
compared to baseline (September 2012) and at the end of the wash-out period (March 2013)
compared to baseline.

Based on inspection of the data, we conducted post-hoc analyses modeling separate linear
trends for purchases by each study arm during the intervention and control periods. We also
conducted a post-hoc sub-group analysis to examine the changes in green purchases by
employees who made the healthiest and the least healthy cafeteria purchases at baseline. For
these analyses, we assigned all study participants to quartiles of green purchases that were
made during the baseline period. The first quartile included employees who had purchased
the lowest proportion of green-labeled items (least healthy), and the fourth quartile included
employees who had purchased the highest proportion of green-labeled items (healthiest).

Statistical analysis

For analyzing cafeteria purchases, the dependent variables were monthly proportions of
green-labeled items. We compared within subject changes in the proportion of green-labeled
food purchases across study arms using random-effects linear regressions, adjusting for
repeated measures. The model included terms for study arm, month, and study arm-by-
month interactions. Our primary outcomes were tested on the coefficient of the interaction
terms at end of intervention and end of washout. For our post-hoc analysis of linear trends,
we modeled study arm, study month (as a continuous variable), and study arm-by-month
interactions. Changes in trends in the washout period were modeled by interacting the
intervention period terms with an indicator for the washout time period, constraining the
washout period trend to be continuous with the intervention period trend (linear spline). For
analyses by quartile of healthy purchases, the models were adjusted for employee
demographics and job type. We compared drop-out rates in the 3 study arms using a Pearson
chi-square test. Among subjects randomized, our primary analyses focused on assessing
intervention efficacy by using data from observed purchases for those subjects who did not
actively opt out of the program. As a sensitivity analysis, we used multiple imputation to
generate complete outcomes data on all subjects (N=2,672) including those who actively
opted out of the program and those for whom purchases were not observed, either due to
active drop-out, employment termination, or missing purchasing data.

We designed the study to detect a difference of 2.7 percentage points or larger in the average
employee-level change between any two study arms (our primary analysis) using a two-
sided test and P-value of 0.05 with 80% power in a sample size of 2,600 employees with a
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standard deviation for employee-level changes of 0.2 % (based on previous data). All
analyses were conducted in 2014 using Stata 12.1 (Stata Corporation, College Station, TX).

There were 2,741 employees identified who were eligible to participate in the study and to
whom an “opt out” letter was mailed (Figure 1). Of these, 44 employees actively “opted out”
of the study, and 25 employees did not have a correct home address on file and were
excluded. A total of 2,672 employees were randomly assigned to one of the three treatment
arms, and 63 employees were excluded from the final analyses (Figure 1). Due to the simple
randomization scheme, there was variation in the number of employees assigned to each
study arm. Dropout was slightly higher among the feedback-only and feedback-incentive
arms than the control arm (2.7%, 2.9%, and 1.4%, P=0.07).

Table 1 shows baseline demographic characteristics and cafeteria purchasing patterns.
Demographics of employees in the study reflected overall hospital demographics. Study
arms were similar except for small differences in distribution of job types. Study participants
visited the cafeteria a mean of 12.2 times per month and purchased a mean of 30 items.
Mean proportions of green, yellow, and red-labeled purchases were 50%, 32%, and 18%
respectively.

Change from baseline in the monthly proportion of green-labeled (healthy) purchases is
shown in Figure 2 (Panel A). At end of the intervention (December) compared to baseline
(September), the increase in percentage of green purchases was larger in the feedback-
incentive arm (2.2%, P=0.03) and borderline in the feedback-only arm (1.8%, P=0.07)
compared to control (0.1%); the two intervention arms were not significantly different from
each other. At the end of the 3-month wash-out, there were no significant differences
between the control and two intervention arms. Compared to control, the rate of increase in
green purchases was higher during the intervention period for both feedback-only (P=0.04)
and feedback-incentive arms (P=0.004), but during wash-out, the rates of change for both
arms were not different from control (Panel B).

We conducted a sub-group analysis of employees by quartile of baseline healthy purchases.
Employees in the least healthy quartile (N=699) had 21% green-labeled purchases at
baseline, and employees in the healthiest quartile (N=578) had 82% green-labeled
purchases. Employees from the least healthy quartile were more likely to be male, less than
40 years old, non-white, and from lower-educated job types compared to the healthiest
quartile (Table 2). Figure 3 shows change in the percentage of green-labeled purchases for
employees from the least healthy and healthiest quartiles. In the least healthy quartile, the
intervention arms were not significantly different from control at the end of intervention or
the end of wash-out. In the healthiest quartile, the difference between the feedback-only and
control arm changes was significantly higher at the end of intervention (P=0.03) and end of
wash-out (P=0.01); the difference between the feedback- incentive and control arm changes
was significant only at the end of wash-out (P=0.006) (Figure 3).
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We examined the mean number and amount of rewards earned by employees who were in
the feedback-incentive arm (N=898) by quartile of green purchases. Overall, 509 (57%)
earned at least one reward. Employees from the healthiest quartile earned a higher number of
rewards than employees in the least healthy quartile (1.3 vs. 0.8 rewards, P<0.001), but the
mean value of rewards earned per employee per month was similar ($8.47 vs. $8.40, p=0.82)
(Table 3).

We performed a sensitivity analysis using multiply imputed data for subjects who did not
make cafeteria purchases. This analysis demonstrated that the effectiveness of the
intervention was similar to the efficacy, with a mean improvement in green purchases for the
feedback-incentive group compared to the control group (2.0% vs. 0.1%, p=0.04). We also
looked at the mean number of cafeteria visits across each of the study arms during the
intervention period and the washout period and found no significant changes in cafeteria
visits across each of the study arms over time.

DISCUSSION

Social norm feedback plus small financial incentives resulted in healthier cafeteria purchases
by employees over three months. This is the first study, to our knowledge, to use food
purchasing data to provide consumers with individual social norm feedback and financial
incentives to promote healthy food choices. Although absolute changes were small, this
relatively “light touch” intervention resulted in a significant shift toward healthier food
purchases by a large group of employees who had not sought out a healthy eating or
wellness program. Healthy purchases increased over time in both the feedback only and
feedback-incentive groups during the intervention period but then leveled off after the
intervention ended. These findings suggest that a long-term strategy of providing monthly
social norm and incentive feedback to employees could lead to larger changes in healthy
eating patterns and improvements in health outcomes over time. The cost of providing on-
going feedback and small incentives through monthly letters (or emails) is relatively small
compared to the cost of other types of employee wellness programs, such as intensive
exercise programs and nutrition counseling.

Providing financial incentives is a promising strategy for improving healthy food choices
across the population.#0-44 A large study in South Africa that provided “cash-back” rebates
for healthy food purchases to 170,000 households resulted in an increase in the ratio of
healthy to total food expenditure.#® Another large pilot study demonstrated that providing a
small financial incentive for the purchase of fruits and vegetables by individuals
participating in the Supplemental Nutrition Assistance Program (SNAP) resulted in a 26%
increase in consumption of fruits and vegetables compared to a control group.*®

Observational data has shown that obesity and food choices are associated with social
connections,?9°1 and experimental studies have demonstrated that social norms influence
food choices.26-32 In our study, there were no significant differences between the
intervention arms, suggesting that the incentives did not have a large incremental effect over
social norms alone. Future studies should evaluate the long term effectiveness of using social
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norms to promote healthy food choices; if effective, this type of intervention could be
applied more broadly, and at a lower cost, than financial incentives.

Disappointingly, in a post-hoc subgroup analysis, the incentives and social norm feedback
did not produce significant changes in food choices by employees who made the least
healthy purchases at baseline. These employees were more likely to be from non-white and
lower-educated groups, populations at high risk of weight gain and obesity.52:53 It is possible
that more intense approaches, such as higher incentives or a more immediate payment (e.g.
at the point of purchase) as well as more targeted social norms (e.g. comparing to employees
from the same job type rather than “all””), would have a stronger effect on healthy food
choices among these groups. Adding educational messages targeting specific foods or
suggesting healthier substitutes for unhealthy items such as sugar-sweetened beverages may
also help reduce disparities in healthy choices.

This is a randomized study of a population of employees who did not “actively” enroll in a
healthy eating or wellness program, thus strengthening the validity and generalizability of
our findings. Although there appeared to be a post-holiday seasonal effect on healthy
purchases during wash-out, similar changes were observed in all arms. A limitation is that
we could only assess food purchases and not actual dietary intake. Study participants were
employees from a large urban hospital, and findings may not be generalizable to non-
employed populations. The cafeteria in this study offered many comparably priced green and
red-labeled food items, and it is unlikely that the cost of healthy foods reduced the effect of
the intervention. However in other settings that only offer high-priced healthy food options,
cost could modify the effect of incentives to promote healthy choices.

CONCLUSIONS

Improving food choices at work is an important strategy for reducing obesity, diabetes, and
cardiovascular diseases, and many worksite food services and cafeterias have implemented
food labeling interventions, such as traffic-lights and calorie-labeling.1® Our results
demonstrate that social norms plus small financial incentives increased employees’ healthy
food choices over the short-term. However, future research will be needed to assess the
impact of this relatively low-cost intervention on employees’ food choices and weight over
the long-term. These types of strategies can be easily implemented using existing payment
or loyalty card infrastructure in worksite, institutional, and retail (e.g. supermarket) settings.
Engaging private and public-sector organizations to improve population-level food choices
will increase the effectiveness of existing and future government-led policies to prevent
obesity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

Employees were randomized to social norms; social norms plus incentives; or
control.

Social norms plus small incentives increased healthy food choices over 3
months.

After 3-month washout, there were no longer any differences between groups.

Future research should test a longer-term strategy for this low-cost intervention.
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5073 employees (> 1 cafeteria purchase July/Aug. 2012)

y

2741 eligible (3 purchases/month)
— > 44 “opted out”

2672 randomized 25 with incorrect address
870 control 877 feedback-only 925 feedback-incentive
3 MONTHS ' N l
(Oct.-Dec. 2012) No contact Monthly letters Monthly letters
r v v
3 MONTHS -
(Jan.-Mar. 2013) Wash-out period (no contact)
v l v
858 Analyzed 853 Analyzed 898 Analyzed
12 Excluded 24 Excluded 27 Excluded
6 no purchases 3 no purchases 8 no purchases
1 leave of absence 6 no longer employed 2 no longer employed
4 no longer employed 5 active drop-outs 6 active drop-outs
1 active drop-out 10 incorrect address 11 incorrect address

Figure 1. Study flow diagram
This study took place at Massachusetts General Hospital in Boston, MA in 2012-2013.
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End intervention
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Figure 2.
Observed changes and linear trends in proportion of green-labeled (healthy) cafeteria
purchases.

Panel A: P=0.03 for feedback-incentive vs. control (end of intervention); P=0.07 for
feedback-only vs. control (end of intervention); P>0.10 for both intervention groups
compared to control (end of wash-out).
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Panel B: P=0.004 for linear trend of feedback-incentive vs. control and P=0.04 for linear
trend of feedback-only vs. control during intervention period; P>0.10 for both comparisons
during washout period.

This study took place at Massachusetts General Hospital in Boston, MA in 2012-2013.
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Difference from baseline green
purchases relative to control (%)

Page 16
FIRST QUARTILE FOURTH QUARTILE
(least healthy; N=699) (healthiest; N=578)
* %
*
* Feedback-only
H Feedback-incentive
T -_ T
Dec. 2012 Mar. 2013 Dec. 2012 Mar. 2013

(Intervention) (Wash-out)  (intervention) (Wash-out)

Figure 3.
Change from baseline in green-labeled (healthy) purchases by employees from the least

healthy and healthiest quartiles of cafeteria purchases.

* P<0.05, adjusting for age, sex, race, job type, and part-time job status.

** P<0.01, adjusting for age, sex, race, job type, and part-time job status.

All comparisons in with no footnote have P >0.10.

This study took place at Massachusetts General Hospital in Boston, MA in 2012-2013.
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Table 1

Baseline characteristics and cafeteria purchasing patterns of employees.

Feedback-
Control | Feedback- incentive
group only group group
(N=858) (N=853) (N=898) P value

Sex, %

Female 72 73 72 0.80

Male 28 27 28
Age group, %

18-30 24 23 21

31-40 28 28 29

41-50 21 22 22 0.90

50 and over 26 24 26

Unknown 2 2 2
Race, %

Black/African American 12 10 9

Hispanic/Latino 8 8 7

Asian 5 7 7 0.21

White 73 69 72

Unknown 4 5 4
Job type, %

Service workers 7 10 6

Administrative support 11 11 11

Technicians 10 9 11 0.005

Professionals 17 11 13

Management/faculty/nurses 52 56 57

Unknown 3 3 2
Proportion of purchases that are green, % | 49 | 50 | 50 | 0.73
Proportion of purchases that are yellow, % | 33 | 32 | 32 | 0.42
Proportion of purchases that are red, % | 17 | 18 | 18 | 0.75
Visits to cafeteria, mean | 12.0 | 12.1 | 125 | 0.41
Number of items purchased, mean | 30 | 29 | 31 | 0.31
Amount spent in cafeteria per month, mean | $56.85 | $56.73 | $59.78 | 0.24

Totals may not add to 100% due to rounding.

This study took place at Massachusetts General Hospital in Boston, MA in 2012-2013.
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Rewards earned by feedback-incentive group (N=898) by quartile of baseline green purchases.

Table 3

Least healthy---------------semmmeeeo- Healthiest
1stquartile | 2n quartile | 379 quartile | 4t quartile | P-value
Number of rewards earned overall, mean 0.8 1.0 1.0 1.3 <0.001
Number of $5 rewards *eamed, mean 0.2 0.4 0.4 10 <0.001
Number of $10 rewards **earned, mean 0.6 0.6 0.6 0.3 <0.001
Value of rewards earned, mean $8.40 $9.14 $8.66 $8.47 0.82

"$5 rewards were earned for maintaining healthy purchases above a specific threshold in a month.

Page 20

**$10 rewards were earned for increasing healthy purchases above a specific threshold (increasing above a target of 40%, 60%, or 80% green

purchases in a month).

This study took place at Massachusetts General Hospital in Boston, MA in 2012-2013.
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