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Abstract
Background—Many employers are now providing wellness programs to help employees make
changes in diet and exercise behaviors. Improving health outcomes and reducing costs will depend
on whether employees sustain lifestyle changes and maintain a healthy weight over time.

Purpose—To determine if a 9-month maintenance intervention immediately following a 10-
week worksite exercise and nutrition program would prevent regain of the weight lost during the
program.

Design—RCT.

Setting/participants—In 2008, a total of 330 employees from 24 teams completed a 10-week
exercise and nutrition program at a large hospital worksite and were randomized by team to
maintenance or control (usual care) for 9 months.

Intervention—Internet support with a website for goal-setting and self-monitoring of weight and
exercise plus minimal personal support.

Main outcome measures—Weight loss, percentage weight loss, time spent in physical
activity, and frequency of consumption of fruits/vegetables, fatty foods, and sugary foods at 1 year
compared to baseline. One-year follow-up was completed in 2010, and data were analyzed in
2011.

Results—At 1 year, 238 subjects (72%) completed follow-up assessments. Mean baseline BMI
was 27.6 and did not differ between intervention and control. Compared to baseline, both groups
lost weight during the 10-week program and maintained 65% of weight loss at 1 year (p<0.001).
There was no difference in weight loss between groups at end of the 10-week program (4.8 lbs vs

© 2012 American Journal of Preventive Medicine. Published by Elsevier Inc. All rights reserved.

Address correspondence to: Anne N. Thorndike, MD, MPH, General Medicine Unit, Massachusetts General Hospital, 50 Staniford
Street, 9th floor, Boston MA 02114. athorndike@partners.org.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

Erica Healy was employed at Massachusetts General Hospital when this research was completed.

Neither the NIH nor Partners Healthcare had any role in the design and conduct of the study; collection, management, analysis, or
interpretation of the data; and preparation, review, or approval of the manuscript.

No other authors reported financial disclosures.

NIH Public Access
Author Manuscript
Am J Prev Med. Author manuscript; available in PMC 2013 July 01.

Published in final edited form as:
Am J Prev Med. 2012 July ; 43(1): 27–33. doi:10.1016/j.amepre.2012.02.029.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



4.3 lbs, p=0.53 for group×time interaction) or end of maintenance at 1 year (3.4 lbs vs 2.5 lbs,
p=0.40 for group×time interaction). All subjects had improvements in physical activity and
nutrition (increased fruits/vegetables and decreased fat and sugar intake) at 1 year but did not
differ by group.

Conclusions—An intensive 10-week team-based worksite exercise and nutrition program
resulted in moderate weight loss and improvements in diet and exercise behaviors at 1 year, but an
Internet-based maintenance program immediately following the 10-week program did not improve
these outcomes.

Introduction
Population-based strategies to prevent excess weight gain are needed to decrease the health
and economic burdens of obesity.1–5 In the U.S., adults gain an average of 1–2 pounds per
year,6 and reversing this trend will require a multilevel approach.1 Worksite-based wellness
programs have potential for preventing obesity among employee populations, and provisions
in the Affordable Care Act will encourage more of these programs in the future.7, 8 A
systematic review of worksite nutrition and physical activity interventions showed modest
short-term weight loss, but few studies have evaluated longer-term interventions for
prevention of weight gain in a worksite setting.9

Internet technology for weight gain prevention has potential for use by a large population of
workers at relatively low cost over a long period of time.10 Internet-based weight
interventions have been successful in some settings11–24 but are most effective when
tailored to the individual or combined with personal contact.18, 20, 21, 23, 25 The worksite is
ideal for an Internet-based intervention because employees often have computer access and
established channels of communication, such as e-mail. Results from studies of worksite-
based Internet interventions for weight loss and physical activity are promising but have
mixed results.13, 14, 19, 21

A previous evaluation by the authors of a 10-week worksite team-based nutrition and
exercise program demonstrated a mean weight loss of 4.2 pounds, but by 1-year follow-up,
employees had regained much of the weight.26 The purpose of the current study was to
conduct an RCT to test the efficacy of a 9-month Internet-based intervention to prevent
weight gain immediately following the 10-week nutrition and exercise program.

Methods
This study received approval from the Partners Healthcare IRB in September 2007.

Setting and Participants
Massachusetts General Hospital (MGH), a teaching hospital in Boston, Massachusetts with
over 23,000 employees, offers a 10-week nutrition and physical activity program called “Be
Fit” at no cost to employees. The details of this program have been previously described.26

Approximately 150 employees (six teams) participate during each 10-week Be Fit program.
The teams meet together weekly at a 30-minute “rally,” and individual teams meet for 45
minutes with a nutritionist and personal trainer.

Teams compete on weekly weight loss, exercise, completion of food logs, and pedometer
steps. Participants are taught strategies including goal-setting, self-monitoring, and relapse
prevention. All participants receive a free on-site gym membership and personal training
sessions and are given a coupon for one healthy meal in the cafeteria per week. Employees
were eligible for the current study if they enrolled in one of the four Be Fit programs offered
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between March 2008 and December 2008. Exclusion criteria included pregnancy or plans to
leave employment in the 3 months following enrollment in Be Fit.

Randomization
Subjects signed consent prior to starting Be Fit but were not randomized until the end of the
program. Subjects who did not complete Be Fit were not eligible to be randomized. Reasons
for not completing Be Fit included leaving employment, pregnancy, gastric bypass surgery,
or withdrawal or failure to follow-up for unknown reasons (Figure 1). Teams were matched
based on a composite index of mean weight loss and proportion of participants attending
weekly sessions. One team in each pair was randomly allocated to the intervention or the
control arm. A total of 24 teams (six teams from four consecutive Be Fit programs) were
randomized.

Intervention
Subjects were notified by e-mail about their randomization assignment. The maintenance
program consisted of two components—Internet and personal contact—and was designed to
incorporate goal-setting, self-monitoring, and behavioral support.10

Internet contact—Each subject was given access to a website with a personalized web
page for the entire 9-month intervention period. Subjects were asked to attend a training
session to learn about the website. If a subject could not attend, study staff contacted the
individual to offer a more convenient time. When subjects first logged on to the website,
they entered their weight, exercise, and nutrition goals for the first 3 months of the
maintenance program. Weekly exercise goals included: amount of time spent doing aerobic
exercise, number of strength workouts, and average daily pedometer steps. The nutrition
goal was the number of food logs the subject aimed to complete weekly. The study
nutritionist monitored goals. Subjects were notified by e-mail to set new goals every 3
months.

Subjects were encouraged to log weight, exercise, steps, and food logs at least once a week
on a webpage called “Progress Toward Your Goals.” At the end of each week, staff
provided short personalized feedback messages on the individual’s page, such as “Keep up
the good work with the food logs!” or “It’s not too late to get back on track.” The website
also included a page to keep a personal journal and a page with links to exercise and
nutrition resources, such as healthy recipes and fitness websites.

Personal contact—Every 3 months during the intervention, subjects were given the
option to meet individually with the study nutritionist and/or the personal trainer and were
also invited to participate in one lunchtime group seminar. After notification of their
randomization assignment, control subjects were not contacted until 1 year follow-up.

Measures and Outcomes
All subjects underwent assessments at baseline, 10 weeks, and 1 year. Assessments were
conducted after subjects had fasted for 12 hours. Height was recorded at baseline, and
weight, waist circumference, and blood pressure were measured at all visits. Height and
weight were measured with clothes on and shoes off. Waist circumference was measured
with a flexible tape in the horizontal plane at the level of the iliac crest. The blood pressure
machine (Dinamap XL Model 9350) and weight scale (Salter Lithium Electronic scale
model 9037) were calibrated monthly.

All subjects completed a survey at baseline, 10 weeks, and 1 year. Subjects reported
medications and medical history. Physical activity was assessed by asking participants to
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estimate: 1) time spent per week during the past 3 months in walking or running, other
aerobic exercise, or lower intensity exercise, such as yoga, 2) average flights of stairs
climbed daily, and 3) normal walking pace.27 Nutrition behaviors were assessed by
estimating the number of times a day over the last month that a participant had eaten the
following categories of food: fruits and vegetables, fatty foods and snacks, and sugary foods
and drinks. Subjects rated their overall health as “excellent, very good, good, fair, or poor.”
For the intervention group, participation was assessed by collecting data on the number of
times a participant logged on to the website and the attendance at nutrition appointments,
personal trainer appointments, and group seminars.

Data Analysis
Women who became pregnant were excluded from the analyses because weight gain would
be expected, and subjects who left employment were excluded because they were unable to
participate in the intervention and follow-up as a non-employee. For all other participants
who did not follow-up, a baseline observation carried forward method was used to analyze
weight and secondary outcomes.

Baseline differences between intervention and control groups were assessed using chi-
squared, Wilcoxon rank sum, and t-tests. To assess the effect of the intervention on weight,
BMI, waist, blood pressure, cholesterol, and glucose, random-effects regression models
were used for panel data with robust SEs adjusted for clustering within team. Intervention
effect was modeled as the interaction of study arm and time. Changes in nutrition and
exercise behaviors were assessed from baseline to 1 year. Dichotomous variables for food
frequency (eating fruits/vegetables ≥ 3 times a day vs <3 times a day; eating fatty foods and
snacks never/rarely vs ≥1 time per day; eating sugary foods and drinks never/rarely vs ≥1
time per day), and global health (excellent vs very good or worse) were assessed in
individual logistic regression models for panel data with the intervention effect modeled as
the interaction of study arm and time. Change in moderate physical activity (excluding
walking <3 mph and stretching) was assessed in a chi-squared test. Subgroup analyses were
conducted within the intervention arm to assess whether level of exposure to the
maintenance program predicted weight loss at 1 year. Participation in the Internet portion
was based on number of log-ins, and participation in the personal contact was based on
attendance at individual meetings and group seminars. Weight differences at 1 year were
assessed by t-tests. All analyses were conducted in 2011 and carried out using Stata
statistical software, version 10. A sample size of 355 was calculated accounting for
clustering to detect a between- group difference of 2 pounds at 1 year with an 80% power
and two-sided 0.05 significance level.

Results
A total of 406 of 506 Be Fit program participants (80%) consented to the study prior to
starting the 10-week program, and 330 (81%) were randomized. Twelve teams (174
individuals) were assigned to maintenance intervention and 12 teams (156 individuals) to
control (Figure 1). There were 28 subjects (17 intervention and 11 control) who were
ineligible for 1-year follow-up and were not included in final analyses. Follow-up rates at 1
year were 76% (120/157) in Intervention and 81% (118/145) in Control (p=0.29).

Table 1 shows baseline characteristics. The intervention group had more women, but
otherwise the groups did not have significant differences. Overall, 64% of subjects were
overweight or obese. Compared to the 330 randomized subjects, the 76 subjects who were
not eligible for randomization had higher baseline BMI (27.6 vs 30.2, p<0.001) and were
less likely to be white (83% vs 69%, p=0.01).
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At baseline, intervention and control groups did not differ in weight, BMI, waist, blood
pressure, cholesterol, or glucose (p>0.05 for all). Figure 2 shows that intervention and
control groups lost similar amounts of weight during the 10-week program (4.8 lbs vs 4.3
lbs, p=0.40) and at 1-year follow up (3.4 lbs vs 2.5 lbs, p=0.39). Percent body weight lost
was also similar at 10 weeks (2.7% vs 2.4%, p=0.54) and 1 year (1.8% vs 1.3%, p=0.48).
Overall at 1 year, all study participants maintained a mean weight loss of 3.0 (SD 8.8)
pounds or 65% of the 4.6 (SD 5.5) pound mean weight loss during the 10-week program.

Weight, BMI, waist, and total and low-density lipoprotein cholesterol were lower for both
groups at 10 weeks and 1 year (Table 2). Blood pressure was lower for both groups at 10
weeks. There was no effect of group or the interaction between time and group for any of
the outcomes.

Overall, subjects reported improved nutrition and exercise behaviors at follow-up. At 1 year
compared to baseline, more subjects reported eating fruits and vegetables ≥ 3 times a day
(57% vs 38%, p<0.001), and more subjects reported “never/rarely” eating fatty foods and
snacks (70% vs 51%, p<0.001) and sugary foods and beverages (42% vs 26%, p<0.001). At
1 year, the time spent in moderate physical activity increased by ≥2 hours per week for 30%
of subjects, and the proportion who reported climbing ≥ 5 flights of stairs a day increased
from 42% to 49% (p=0.018). More subjects rated their overall health as “excellent” at 1 year
compared to baseline (25% vs 13%, p<0.001). One-year changes in nutrition, exercise, and
health rating did not differ between control and intervention groups.

In the intervention group, 108 subjects (69%) logged on to the website at least once, and 68
(63%) visited the website ≥5 times. There were 86 subjects (55%) who participated in
personal contact by meeting with a study nutritionist and/or personal trainer or attending a
seminar. Overall, 116 of the intervention subjects (74%) participated in any aspect (Internet
and/or personal contact) of maintenance. These subjects lost more weight at 1 year than
intervention subjects who did not participate (4.2 vs 1.2 lbs, p=0.08).

Discussion
In this large worksite, a 10-week team-based exercise and nutrition program was effective
for promoting weight loss and exercise and nutrition changes, but a 9-month maintenance
intervention immediately following the 10-week program did not improve 1-year outcomes
more than usual care. The Internet-based maintenance program did appear to be effective for
the subset of participants who actively participated in the program, but overall usage of the
website was low. The results of this study have implications for designing future wellness
programs to prevent long-term weight gain among employee populations.

In this study, employees participated in a structured 10-week program that not only provided
nutrition and exercise education and access to an on-site exercise facility but also took
advantage of workplace social networks by creating teams of employees. The maintenance
intervention was designed as a tool for participants to continue utilizing self-monitoring,
goal-setting, and relapse prevention techniques learned during the 10-week program.
Advantages of this Internet-based maintenance intervention included relatively low cost to
the employer, flexibility for employees, and potential for use over a long period of time.

It is important to consider possible reasons that the maintenance intervention was not more
effective than usual care. After completing the 10-week program, employees may have been
less motivated to participate in the less intensive maintenance intervention. Other weight
maintenance trials following intensive weight loss programs have had similar findings.11, 20

Although the Internet program in our study was convenient for employees, utilization of the
website was relatively low. The SHED-IT trial of an Internet-based weight loss intervention
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for university employees and students had similar results, with only 41% of participants
complying with the online component.14 Other studies of Internet-based weight
interventions have found relatively low utilization of the Internet, especially over
time.11, 15, 21, 23, 25

The current results should not discourage further study of technology-based interventions at
worksites. The Internet is a powerful tool for health behavior change because of its
population-level reach, and even small improvements in behaviors can be translated to large
public health benefits.10 The current results demonstrate that employees were highly
engaged in the 10-week program, but only a few participated in the Internet-based
maintenance program. This intervention may have been more effective if it had utilized the
social network and team competition aspect of the 10-week program.

There are some limitations to this study. Subjects could not be blinded to their treatment
assignment. To minimize contamination between groups, subjects were randomized by
team. The actual sample was slightly lower than the original sample size calculation.
However, the observed 1-year difference was 0.9 pounds, which was lower than what was
considered a clinically important difference.

With rising healthcare costs, employers are initiating wellness programs, but few data are
available to guide the design of worksite interventions that will result in sustained
improvements in employees’ health. The current study demonstrated that employees who
participated in an intensive team-based program over 10 weeks maintained moderate weight
and behavior changes at 1 year, but the 9-month Internet-based maintenance program did
not result in better outcomes than usual care. Future interventions to prevent long-term
weight gain should take advantage of social networks and opportunities for more-
personalized contact in the workplace.
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Figure 1.
Flow of participant recruitment, randomization, and assessment
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Figure 2.
Absolute and percentage weight loss in the 10-week program and maintenance intervention
Note: Means estimated at 1 year with a baseline observation carried forward method for
missing data. Error bars indicate 95% CIs.
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Table 1

Baseline characteristics of subjects randomized to maintenance intervention and control groups

Intervention group
n=174

Control group
n=156 p-valuea

Age, M (SD) 44.2 (11.8) 41.6 (13.6) 0.06

Gender, % female 90 82 0.03

Race, % white 85 80 0.22

Education, % with college degree or greater 94 92 0.49

Marital status, % married 63 53 0.10

Employment for 5 years or greater, % 51 44 0.22

Weight category,%
  Normal weight (BMI<25)
  Overweight (BMI 25–29.9)
  Obese (BMI≥30)

34
39
27

38
33
28

0.60

Smoking, %
  Current
  Past
  Never

5
31
64

4
27
69

0.66

Diagnosis,
  Hypertension, % 17 19 0.62

  Hyperlipidemia, % 19 19 0.94

  Diabetes mellitus, % 1 3 0.35

  Cardiovascular disease, % 3 1 0.30

  Amount of physical activity/week, hours, median (IQR) 2.6 (1–6.0) 3.5 (1–5.8) 0.67

a
For differences between groups.
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