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Abstract

Background—There are limited data on the effectiveness of employer-sponsored financial
incentives for employee weight loss.

Objective—To test the effectiveness of two financial incentive designs for promoting weight loss
among obese employees.

Design—Randomized controlled trial. Allocation sequence was generated dynamically at the
time of request of treatment assignment. Participants were unblinded to assignment; investigators
were blinded to assignment until collection of primary outcome data.

Setting—Children’s Hospital of Philadelphia
Participants—105 employees with a body mass index between 30 and 40 kg/m?

Interventions—24 weeks of monthly weigh-ins (control)(n=35); individual incentive, designed
as $100 per person per month for meeting or exceeding target weight loss (individual arm)(n=35);
group incentive, designed as $500 per month split between any participant within groups of 5 who
met or exceeded their target weight loss (group arm)(n=35).

Measurements—Weight loss after 24 weeks (primary outcome); weight loss after 36 weeks,
changes in behavioral mediators of weight loss (secondary outcomes).

Results—Group incentive participants lost more weight than individual arm participants
(between-group difference in weight loss favoring group = mean 9.7 pounds, 95% CI 4.4 to 14.9;
P < 0.001). Twelve weeks after incentives ended and adjusting for 3-group comparisons, group
arm participants maintained greater weight loss than control arm participants (between-group
difference in weight loss = mean 6.5 pounds, 95% CI 1.2 to 11.7; P = 0.016) but not more than
individual arm participants (difference = 5.9 pounds, 95% CI, 0.8 to 11.0; P = 0.024).

Limitations—Single employer, short follow-up

Conclusions—A group-based financial incentive was more effective than an individual
incentive and monthly weigh-ins at promoting weight loss among obese employees at 24 weeks.

Primary Funding Source—National Institute on Aging

Trial Registration—ClinicalTrials.gov Identifier: NCT01208350

INTRODUCTION

Most adults in the United States are overweight or obese (1), a public health challenge
associated with increased mortality (2-4) and higher costs for employers (5), private payers
(6), and public health insurance programs (7-9). Despite the health and economic
consequences of obesity, there has been limited success in alleviating the problem.
Consequently there is broad interest in new approaches to combat obesity and change
behaviors that contribute to it (10). One approach that has shown promise in promoting
healthy behaviors is the use of financial incentives. An estimated 67% of large employers
are using these strategies (11) in the hopes of decreasing the incidence of chronic disease
and slowing the growth of health care costs (12, 13).
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While previous studies have shown that financial incentives can produce short-term weight
loss (14-16), prior interventions have focused more on incentivizing individuals and less on
leveraging the group structure inherent in workplace settings to potentially achieve greater
effectiveness (17). The goal of this study was to test the effectiveness of 2 incentive designs
in promoting weight loss among obese employees. Both designs used the same upfront
allocation of resources but delivered the incentive through an individually-targeted approach
or a group-based approach.

METHODS

Design Overview

We conducted a 36-week parallel design randomized, controlled trial between March 17,
2011 and January 21, 2012. One hundred and five participants (Figure 1) gave their
informed consent, were given the goal of losing 1 pound per week for 24 weeks (18, 19),
and were randomly assigned to a monthly weigh-in control group or 1 of 2 monthly financial
incentive groups. Weights were measured using incentaHEALTH™ workplace scales that
provided precision to 0.2 pounds. All participants had access to a secure website to track
their individual progress and complete questionnaires. The protocol was approved by the
institutional review board of the University of Pennsylvania.

Setting and Participants

Eligible participants were employees of the Children’s Hospital of Philadelphia who were
between ages 18 and 70 and had a body mass index of 30 to 40 kilograms per meter squared.
The upper age was set at 70 because there may be less benefit from weight reduction after
age 70 than at younger ages (20). Individuals with a body mass index less than 30 kilograms
per meter squared were excluded to ensure all participants could safely lose, and would be
likely to benefit from losing, the target weight of 24 pounds over the 24-week intervention.
Other exclusion criteria included conditions that would make participation infeasible (e.g.,
inability to consent or illiteracy) or potentially unsafe [e.g., current treatment for substance
abuse, consumption of > 5 alcoholic drinks per day, addiction to prescription medications or
street drugs, serious psychiatric diagnoses, myocardial infarction or stroke in the last 6
months, metastatic cancer, diabetes requiring treatment with medication other than
metformin, currently pregnant or breastfeeding, or having a history of an eating disorder or
unsafe weight loss behaviors (e.g., laxative or diuretic use)].

Participants were recruited through workplace flyers, posters, and email newsletters.
Potential participants visited the study website to complete a screening questionnaire. Those
who were eligible were required to complete a weigh-in on the workplace scale to confirm
their body mass index. Individuals who met all eligibility criteria were then asked to
complete an online informed consent document. All participants were recruited in March
and April 2011.

Randomization and Interventions

The study coordinator requested treatment assignment via a web-based platform, which
assigned participants to the 3 study arms using 1:1:1 central computerized randomization
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with a block size of 15. The allocation sequence was generated dynamically by the
randomization program, subject to the constraint that within each block of 15 participants, 5
were assigned to each of the 3 arms; research team members were thus unable to predict
future assignments. Arm assignments were communicated to participants via an automated
secure website message and email or text message. Neither the participants nor the study
coordinator could be blinded to arm assignment due to the nature of the interventions. Data
analysts and all investigators were blinded to arm assignment until collection of primary
outcome data was complete.

Control arm participants were provided with a link to the Weight-control Information
Network (http://win.niddk.nih.gov/) of the National Institute of Diabetes and Digestive and
Kidney Diseases and were both scheduled for and reminded via automated email or text
message to attend monthly weigh-ins on the workplace scales. All weights collected were
displayed graphically to each participant through the secure website. After each monthly
weigh-in, an automated message notified participants of whether they met or did not meet
their weight loss goal for that 4-week period.

Individual arm participants received the information that control arm participants received
but were also told that $100 would be set aside for them at baseline, 4 weeks, 8 weeks, 12
weeks, 16 weeks, and 20 weeks, and that the $100 would be electronically transmitted to
them if they met or exceeded their target monthly weight loss as determined by their end-of-
month weigh-in. After each monthly weigh-in, an automated message notified participants
of their earnings, or for those not meeting the target, of what they would have earned if they
had met their weight loss goal. The $100 per participant per month incentive allocation is
comparable to the incentives used in previous studies (15, 16) and is within the range of
what employers are allowed to offer as health outcomes-based incentives (21). The total
upfront allocation of incentives for meeting weight loss goals in the individual arm was
$21,000.

Group arm participants received the same information as control arm participants. Similar to
the individual arm, the upfront allocation of incentives for meeting weight loss goals was
$100 per participant per month (totaling $21,000). However, group arm participants were
placed into groups of 5 and were told they would not learn the identities of the 4 other
individuals in their group. At the end of each 4-week period during the 24-week
intervention, $500 was split among participants in each group who were at or below their
monthly target weight. If no participant met his/her weight loss goal, then no money was
distributed. In cases where a group arm member withdrew from the study, the remaining
members of that group were still eligible to receive the full $500 per month. After each
monthly weigh-in, an automated message notified participants of their earnings or, if they
failed to meet the target, what they would have earned if they had met their weight loss goal.

We used 2 strategies to maximize retention of study participants. First, participants received
$20 for completing each monthly weigh-in, $50 for completing the 24-week weigh-in, and
$50 for completing the 36-week weigh-in. These participation incentives brought the overall
resource allocation for incentives (i.e., for both participation in scheduled weigh-ins and
meeting weight loss goals) to $28,000 in each incentive arm. Second, the weight loss goal
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trajectory was adjusted every 4 weeks for participants who failed to attain their monthly
goal. In these cases the slope of the trajectory was increased such that the overall weight loss
goal of 24 pounds remained, but less successful participants would not have to immediately
lose large amounts of weight to meet their monthly goals. The rate of weight loss when
trajectories were adjusted was capped at 2 pounds per week to ensure a safe rate of weight
loss. A similar approach was used in previous studies and resulted in participant loss to
follow up rates of just 8.7% (15) and 9.1% (16).

Participants were monitored for excessive weight loss, defined as losing more than 5 pounds
in one week, 8 pounds in two weeks, or 12 pounds in four weeks. If weight loss exceeded
any of these thresholds, the study coordinator contacted the participant to inquire about their
health status and use of diuretics, diet pills, purging, or excessive exercise.

Outcomes and Follow-up

Our primary outcome was weight loss at 24 weeks. We hypothesized that group arm
participants would have greater weight loss that control arm participants, individual arm
participants would have greater weight loss than control arm participants, and group arm
participants would have more weight loss than individual arm participants.

Secondary outcomes included weight loss at 36 weeks (i.e., 12 weeks after incentives ended)
and changes in physical activity, eating behaviors, and participation in weight-related
wellness programs from baseline to primary outcome measurement at 24 weeks. Physical
activity was measured at baseline, 24 weeks, and 36 weeks through online administration of
the short form of the International Physical Activity Questionnaire (22) and was
operationalized as metabolic equivalent of task (MET)-minutes of physical activity during
the last 7 days. Eating behaviors were measured at baseline, 24 weeks, and 36 weeks
through online administration of the Three Factor Eating Questionnaire-R18 (23, 24) and
were operationalized as 0 to 100 scores in cognitive restraint, emotional eating, and
uncontrolled eating. Participation in weight-related wellness programs (employer-sponsored
health coaching, employer incentive for fitness club attendance, or a commercial weight loss
program) was measured at baseline, 24 weeks, and 36 weeks through an online
questionnaire.

We also conducted exploratory analyses of weight loss goal attainment by month.

Statistical Analysis

All participants who were randomized to a study arm were included in the analyses testing
for differences between arms, with the exception of one participant who became pregnant
during the intervention period and was excluded from all analyses because she no longer
met study inclusion criteria. SAS software Version 9.3 (SAS Institute, Inc., Cary, NC) was
used to analyze the data.

For the primary outcome of 24-week weight loss and the secondary outcome of 36-week
weight loss, we performed multiple imputation using PROC MI to derive missing 24-week
and 36-week weights (25). For each of the five imputed datasets we used PROC GLM to
conduct t-tests for direct comparisons of outcomes by arm; we also assessed the impact of
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adjusting for demographic variables. The results were then combined using PROC
MIANALYZE. More information about the multiple imputation procedures is shown in the
Appendix.

In the remaining secondary outcome and exploratory analyses we used observed data only.
For continuous variables, we used PROC GLM to conduct t-tests, with the exception of the
exploratory outcome of number of months in which weight loss goals were met; in this case
we used PROC NPARIWAY to conduct Wilcoxon-Mann-Whitney tests. For categorical
variables, we used PROC FREQ to conduct Pearson x 2 tests or Fisher’s exact tests.

All hypothesis tests were 2-sided. To maintain the Type | error rate while testing the three
hypotheses of primary interest, we used a Bonferroni correction to define an a of 0.0167 as
our threshold for statistical significance.

For power calculations we defined 11 pounds as a clinically significant amount of weight
loss in this population (26, 27), assumed an 11 pound standard deviation for weight loss
(16), and used a two-sided a of 0.0167. Based on these assumptions, 27 subjects per arm
would provide 90% power to detect an 11 pound difference in weight loss between arms.
We increased this number to 35 subjects per arm to allow for a 20% loss to follow-up rate
and accommodate the need for groups of 5 participants in the group arm.

Sensitivity Analyses

We conducted 2 sensitivity analyses to gauge the robustness of the primary outcome results
to inclusion of the participant who withdrew after 10 weeks due to pregnancy and evaluation
of longitudinal 24-week weight change instead of aggregate 24-week weight loss. In the
first, we repeated the primary outcome analysis with an imputed 24-week weight for the
participant who was withdrawn due to pregnancy (details in Appendix). In the second, we
used PROC GENMOD to conduct a repeated measures analysis using observed data and
generalized estimating equations.

Role of the Funding Source

RESULTS

This work was supported by grant RC2103282621 from the National Institute on Aging.
Support was also provided by the Department of Veterans Affairs and the Robert Wood
Johnson Foundation. Neither the sponsors nor the funders had any role in the design and
conduct of the study; collection, management, analysis, and interpretation of the data; or
preparation, review, or approval of the manuscript.

The sample was predominantly female (89%) and White (63%) or African American (30%).
The mean baseline body mass index was 34.6 kilograms per meter squared. Other sample
characteristics are shown in Table 1.

Ninety-six participants (91%) completed the 24 week weigh-in. At 24 weeks there was a
statistically significant difference in weight loss between participants in the group and
control arms (between-group difference in weight loss favoring group incentive = mean 9.7
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pounds, 95% Cl, 4.4 to 14.9; P < 0.001) and between the group and individual arms
(between-group difference favoring group incentive = mean 7.0 pounds, 95% ClI, 1.9 to
12.2; P =0.008) (Table 2). We refit the models adding demographic variables (age, sex,
education, race and household income) as covariates along with treatment group and found
nearly identical results (data not shown). The results were nearly identical with inclusion of
the participant who withdrew due to pregnancy (Appendix Table 1) and results were
qualitatively the same when modeling longitudinal weight change (Appendix Table 2).

At 24 weeks, group arm participants experienced a greater increase in cognitive restraint
around eating compared to control (difference in mean change 15.4, 95% ClI, 5.9 to 24.8; P
=0.002) and individual (difference in mean change 12.6, 95% Cl, 3.3 to 22.0; P = 0.009)
arm participants (Table 3). There were no statistically significant differences in uncontrolled
eating, emotional eating, physical activity, or weight-related wellness program participation
at 24 weeks.

Ninety-two participants (88%) completed the 36 week weigh-in. At 36 weeks (Figure 3)
there remained a statistically significant difference in weight loss relative to baseline
between participants in group and control arms (between-group weight loss difference
favoring the group incentive = mean 6.5 pounds, 95% CI, 1.2 to 11.7; P = 0.016) but not
between the group and individual arms (between-group difference = mean 5.9 pounds, 95%
Cl, 0.8 to 11.0; P = 0.024) after the Bonferroni correction. There were no statistically
significant differences in change in cognitive restraint around eating, uncontrolled eating,
emotional eating, physical activity, or weight-related wellness program participation at 36
weeks (data not shown).

The monthly mean cumulative weight changes by arm are shown in Figure 2 and
exploratory analyses of weight loss goal attainment by month and overall are presented in
Appendix Table 3.

In exploratory analyses, we compared incentives earned for achieving weight loss goals, and
the frequency of episodes of excessive weight loss over the 24-week intervention period.
Participants in the group arm earned a mean $514.7 (SD $522.6); those in the individual arm
earned a mean $128.6 (SD $165.5) (between-group difference = mean $386.1, 95% Cl,
$201.0 to $571.3; P < 0.001). There were 11 occurrences of excessive weight loss: 8
episodes among 6 group arm participants and 3 episodes in 1 individual arm participant.
Investigation of these episodes did not reveal any unsafe weight loss strategies.

DISCUSSION

In this weight loss trial comparing 2 forms of financial incentive with an equal upfront
allocation of resources, a group-based incentive was more effective than an individual
incentive in promoting weight loss among obese employees at 24 weeks. The differences in
weight loss between the group and control arm was sustained 12 weeks after the incentive
intervention ended.

We searched the PubMed database using the terms financial incentives and weight loss to
identify all trials published between January 1, 1980 and November 26, 2012 that evaluated
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the effects of financial incentives for weight loss. We identified 12 such studies (14-16, 28—
36) that reported on weight loss but differed from our effort in that they either did not utilize
a randomized design (28, 30, 33, 35, 36), did not include a follow-up period (28-30, 34, 36),
were conducted outside of a workplace (15, 16, 28, 30-32, 35), offered incentives within a
multifaceted intervention (31, 32, 34, 36), asked participants to put their own money at risk
(16, 28-30), or did not compare an individual incentive to a group-based incentive (14-16,
27-34). Our study is the only randomized trial to have compared the effects of group-based
and individual incentives, or to have demonstrated a statistically significant difference in
weight loss between an incentive group and control group after incentives ended.

The greater effectiveness of the group incentive could be due to several factors. Above all,
the opportunity to earn a reward larger than $100 for achieving a weight loss goal likely
served as a strong motivator. Two factors would have augmented this motivation. First,
people are often overly optimistic about their abilities relative to others (37) and thus might
have expected greater success, and a larger reward, than fellow group members. Second,
expectation of a larger reward would have been reinforced because most group members did
not meet their weight loss goals in most months, leaving a larger reward for those who did
meet goals.

The group arm also sought to introduce the threat of “social takeover” (knowledge that
group members would acquire the incentive one had failed to earn) (38), competition, loss
aversion (16, 39), and regret (40, 41). Though these factors may have also motivated weight
loss, we are unable to determine their relative impact since we did not ask participants about
their perceptions.

These results have important implications for future incentive design. First, more dollars
were earned in the group arm than in the individual arm despite offering the same amount of
incentives ex ante to participants. Second, although we did not design this study to compare
daily versus monthly rewards, the amount of weight loss in the individual arm, when
contrasted with prior studies that offered daily rewards (15, 16), suggests that more frequent
rewards may be a key ingredient to the success of individually-targeted incentives. While
frequent rewards require frequent weigh-ins and thus can be administratively complex, these
results suggest there may be a tradeoff between the effectiveness and administrative
simplicity of different incentive designs. Although administrative complexity could be
reduced through technologies that provide “automated hovering” (42), future studies should
explicitly examine reward frequency to inform program planners of the implications of
different approaches.

Although we were not powered to detect differences in potential mediators of weight loss,
our findings provide insight into how incentives for weight loss may impact obesity-related
behaviors. Among group arm participants, we observed a statistically significant 24-week
increase in cognitive restraint around eating, a key factor in weight management (43).

We tested one group-based incentive design, though other group-based designs are possible.
Approaches like “The Biggest Loser,” for example, have received popular attention as a way
to harness group dynamics to encourage weight loss. Since the winner-take-all nature of
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such approaches could be demotivating for all but the most successful person, however, we
provided a reward to all participants who achieved monthly weight loss goals. Given the
range of possible group-based incentive designs, more data are needed on their comparative
effectiveness.

Our study has limitations. We tested these approaches in one group of employees that may
not be generalizable to all settings. We were not able to collect data on all mechanisms
through which incentives may motivate weight loss, though our measures provide some
insight into processes. Our follow-up data are limited to 12 weeks after incentives (44).
Although the adjustment of weight loss goal trajectories produced a retention rate that
exceeded those of many weight loss studies (45-47), the larger monthly weight loss goals
when trajectories adjusted could have diminished motivation to achieve these goals in
subsequent months. Finally, our use of a Bonferroni correction for the three pairwise
comparisons may be overly conservative.

In summary, this weight loss trial comparing 2 forms of financial incentive with an equal
upfront allocation of resources found that a group-based incentive was more effective than
an individual incentive in promoting weight loss among obese employees at 24 weeks. Most
large employers are offering financial incentives to promote healthy lifestyle activities
among employees (11, 48), and the Patient Protection and Affordable Care Act will allow
health outcome-based incentives to grow to 30% of total health insurance premiums in 2014
(49, 50). As employers’ use of financial incentives to motivate healthy behaviors
accelerates, this study demonstrates that varying features of incentive design can lead to
important differences in the costs of incentives and their effects on health outcomes.
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APPENDIX

Multiple Imputation Methods

Multiple imputation was implemented using PROC M1 in the SAS software package
Version 9.3. The following variables were included as covariates to predict 24-week and 36-
week weights: treatment arm, age, sex, race, education, household income, baseline weight,
importance of controlling weight, and confidence in controlling weight. Importance of
controlling weight and confidence in controlling weight were both measured in the online
baseline survey on a 0 to 10 scale in which higher scores indicate greater importance of
controlling weight and more confidence in controlling weight, respectively. The EM
algorithm (51) was used to produce maximum likelihood estimates; because we had
monotone missing data patterns, we utilized the parametric regression imputation procedure
assuming multivariate normality and missing at random (MAR) data (52). After the five
imputed datasets were obtained, we used PROC GLM to conduct t-tests for each dataset
separately; results from these analyses were combined using the standard formulae presented
by Rubin (52), as implemented in PROC MIANALY ZE in the SAS software package
Version 9.3.

Attainment of Weight Loss Goals (Appendix Table 3)

In the first month, more group arm participants met their weight loss goals as compared with
control arm participants (difference in percentages 42, 95% ClI, 19 to 62; P < 0.001). This
pattern continued through the fourth month, when more group arm participants met their
monthly goals as compared with control arm participants (difference in percentages 32, 95%
Cl, 910 53; P <0.001).

Overall, there was a statistically significant difference in the median number of monthly
weight loss goals met between group arm participants and both control (difference in
medians 2, 95% ClI, 1 to 3; P < 0.001) and individual arm (difference in medians 1, 95% ClI,
0 to 2; P = 0.010) participants. However, there were no statistically significant differences in
the proportion of participants in each arm who met the overall 24-pound weight loss goal.

Ann Intern Med. Author manuscript; available in PMC 2014 April 22.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Kullgren et al. Page 13

Appendix Table 1
24-Week Weight Loss Including the Participant Excluded Due to Pregnancy”™

Within-Group Change Between Group Differencein Change

Measure Control (n=35) Individual (n=35) Group (n=35) Individual vs. Control ~ Group vs. Individual ~ Group vs. Control

Weight loss, poundsT

Mean 1.0 37 10.6%8 2.6 7.0 9.6
95% ClI -25,45 0.0,7.3 71,141 -2.3,7.6 2.0,11.9 46,145
P value 0.30 0.006 <0.001
for
comparison

Abbreviation: Cl, confidence interval

Conversion factor: To convert pounds to kilograms, multiply by 0.45.
*This participant discontinued the study after 10 weeks.

TMeasure uses both observed and imputed data.

Appendix Table 2
24-Week Longitudinal Weight Loss

Within-Group Change Between Group Differencein Change

Measure Control (n=35) Individual (n=35) Group (n=35) Individual vs. Control Group vs. Individual Group vs. Control

Weight loss, pounds*

Mean 2.3 4.7 13.0 25 8.3 10.7
95% ClI -1.3,5.8 0.3,9.1 9.1,16.9 -3.2,81 24,142 5.5, 16.0
P value 0.39 0.006 <0.001
for
comparison

Abbreviation: Cl, confidence interval
Conversion factor: To convert pounds to kilograms, multiply by 0.45.
*
Measure uses only observed data. Every participant is included, utilizing only observed weight measurements.

Appendix Table 3
Attainment of Weight Loss Goals

Within-Group* Between Group Difference

Measure’ Control (n=35) Individual (n=35) Group (n=35) Individual vs. Control ~ Group vs. Individual ~ Group vs. Control

Met monthly weight loss goal

Week 4
% 34 54 76 20 22 42
95% CI 19,52 37,71 59, 89 -5,43 -1,45 19, 62
P value 0.148 0.077 <0.001
for .
comparison
Week 8
% 17 29 47 11 18 30
95% ClI 7,34 15, 46 30, 65 -13,35 -6, 40 6, 50
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Measure*

Within-Group*

Between Group Difference

Control (n=35)

Individual (n=35)

Group (n=35)

Individual vs. Control

Group vs. Individual

Group vs. Control

P value
for
comparison

Week 12
%
95% CI

P value
for
comparison

Week 16
%
95% CI

P value
for
comparison

Week 20
%
95% CI

P value
for
comparison

Week 24
%
95% ClI

P value
for
comparison

1,19

0,15

0,15

0,10

20
8,37

14

5,30

2,23

0,15

Met overall 24-pound weight loss goal

%
95% Cl

P value
for
comparison

0
0,11

Number of months met goal

Median
95% ClI

P value
for
comparison

0
0,1

0,17

0,1

47
30, 65

35
20, 54

18
7,35

2,24

15
5,32

25
1,3

0.39

14
-11, 38
0.151

11
-13,35
0.198

-19, 30
0.61

-22,37
1.00

-21,27
0.49

0,1
0.141

0.140

27
3,48
0.022

21
-3,42
0.054

-15,31
0.31

-18, 29
0.36

12
-13,35
0.198

0,2
0.010

0.010

41
18, 60
<0.001

32
9,53
<0.001

15
-9,37
0.055

-15,31
0.114

15
-9, 38
0.053

1,3
<0.001

Abbreviation: ClI, confidence interval

Conversion factor: To convert pounds to kilograms, multiply by 0.45.

*
n is the number of participants in each arm at the start of the intervention. Since all measures in this table use observed
data only, the n in each arm decreases over time due to missing data. The n’s by week by arm are shown in Figure 2.

With Bonferroni correction for three-way comparison, threshold for statistical significance = 0.0167.
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Assessed for eligibility (n=230)

Excluded (n=125)

+ Did not meet inclusion criteria (n=62)

+ Declined to participate (not interested) (n=8)

+ Did not complete enrollment requirements
before study closed to enrollment (n=55)
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Randomized (n=105)

Allocated to Control (n=35)

¢ Received allocated intervention (n=35)

+ Did not receive allocated intervention (n=0)

Allocated to Individual Incentive (n=35)

¢ Received allocated intervention (n=35)

# Did not receive allocated intervention (n=0)

Allocated to Group Incentive (n=35)

+ Received allocated intervention (n=35)

I

¢ Completed 24 week intervention (n=32)
¢ Lost to follow-up (n=2)

¢ Discontinued intervention (n=1)*
*Withdrew, no longer interested

¢ Completed 24 week intervention (n=31)
¢ Lost to follow-up (n=4)
# Discontinued intervention (n=0)

+ Completed 24 week intervention (n=33)
+ Lost to follow-up (n=1)

+ Discontinued intervention (n=1)*
*pregnancy

|

¢ Completed 36 week follow-up (n=31)
+ Lost to follow-up (n=3)

¢ Discontinued intervention (n=1)*
*Withdrew, no longer interested

¢ Completed 36 week follow-up (n=30)
+ Lost to follow-up (n=5)

+ Completed 36 week follow-up (n=31)
+ Lost to follow-up (n=3)

+ Discontinued intervention (n=1)*
*pregnancy

[

¢ Included in primary analysis (n=35)
# Included in 36 week analysis (n=35)

¢ Included in primary analysis (n=35)
¢ Included in 36 week analysis (n=35)

# Included in primary analysis (n=34)
¢ Included in 36 week analysis (n=34)
+ Excluded from analysis (n=1)*
*pregnancy
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Change in Weight from Baseline, Ibs

0 4 8 12 16 20 24 28 32 36
Week

O Control Arm 4 Individual Arm X Group Arm

N

Control 35 32 27 25 24 25 32 31
Individual 35 34 30 26 26 20 31 30
Group 34 32 29 29 27 26 33 31

Figure 2. Mean Cumulative Weight Change by Month during 24-Week I ntervention Period
Error bars indicate 95% confidence intervals. Mean weight changes at each time point and the respective 95% confidence

intervals include only observed data. The denominator for each arm in each month is shown at the bottom of the figure.
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Figure 3. Weight Change through 24-Week I ntervention and 36-Week Follow-up
Error bars indicate 95% confidence intervals. 8 missing 24 week weights were imputed and 12 missing 36 week weights were

imputed. Plots of mean weight change, the respective 95% confidence intervals, and individual weight change include both
observed and imputed data.

Ann Intern Med. Author manuscript; available in PMC 2014 April 22.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Kullgren et al.

Characteristics of the Study Sample
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Participant Characteristics

N (%) or Mean (SD)

Control (n=35)

Individual (n=35)

Group (n=35)

Female

Age (years) mean (SD)

Initial weight measurements, mean (SD)
Weight (pounds)
Body mass index (kg/m?)

Race/ethnicity*
White, non-Hispanic
African American, non-Hispanic
Other non-Hispanic
Hispanic
Education
Less than college
Some college
College graduate

Post-college degree

Household income, st
< $50,000
$50,000 to < $100,000
>=$100,000

Physical activity (MET minutes in last 7 days), mean (SD):c

Eating behaviors
Cognitive restraint, mean (SD)§
Uncontrolled eating, mean (SD)§
Emotional eating, mean (SD)§

Participation in any weight-related program”

Importance of controlling weight, mean (SD)**

Confidence in controlling weight, mean (SD)**

32 (91)
44,5 (10)

209.1 (32)
3413 (3)

22 (63)
8(23)
2 (6)
3(9)

2 (6)
10 (29)
9 (26)
14 (40)

6 (17)
12 (34)
17 (49)

1986 (1816)

45.4 (18)
43.2 (20)
495 (28)
14 (40)
9.0 (L5)

73(2.1)

30 (86)
44.4(12)

210.3 (26)
34.43 (2)

19 (54)
15 (43)
0(0)
13)

13
14 (40)
11 (31)
9 (26)

7(21)

13 (38)

14 (41)
2027 (1826)

44.6 (19)
42.9 (19)
48.6 (30)
15 (43)
8.8 (1.6)

7.7 (2.2)

31 (89)
47.0 (9)

217.8 (33)
35.09 (3)

25 (71)
8(23)
1(3)
13)

5 (14)
11(31)
10 (29)
9 (26)

5 (14)

18 (51)

12 (34)
1395 (1498)

40.4 (17)
49.8 (16)
65.7 (24)
18 (51)
8.9 (1.6)

7.0 (2.4)

Abbreviations: MET, metabolic equivalent of task.
*
Self-identified by participants on baseline questionnaire.

TIncome data were missing for 1 individual arm participant.

t

§Measured on a 0 to 100 scale. Higher scores signify more of that behavior.

Fk

MET minutes are a quantification of physical activity that reflect both intensity (in METs) and duration (in minutes) of activity.

Employer-sponsored personal health coaching, employer financial incentive for fitness club attendance, or commercial weight loss program.

Measured on a 0 to 10 scale. Higher scores signify greater importance of controlling weight and more confidence in controlling weight.
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