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Applied Research Brief: Weight Control

A Multicomponent Intervention Reduces Body
Weight and Cardiovascular Risk at a GEICO
Corporate Site
Hope R. Ferdowsian, MD, MPH; Neal D. Barnard, MD; Valerie J. Hoover, BA; Heather I. Katcher, PhD,
RD; Susan M. Levin, MS, RD; Amber A. Green, RD; Joshua L. Cohen, MD
Abstract
Purpose. To determine whether a multicomponent nutrition intervention program at a corporate
site reduces body weight and improves other cardiovascular risk factors in overweight individuals.
Design. Prospective clinical intervention study.
Subjects/Setting. Employees of the Government Employees Insurance Company (GEICO)
(N 5 113), aged 21 to 65 years, with a body mass index §25 kg/m2 and/or previous
diagnosis of type 2 diabetes.
Intervention. A 22–week intervention including a low-fat, vegan diet.
Measures. Changes in body weight, anthropometric measures, blood pressure, lipid profile,
and dietary intake.
Analysis. Multivariate analyses of variance were calculated for clinical and nutrient
measures, followed by univariate analyses of variance, to determine the significance of
differences between groups in changes over time.
Results. Intervention-group participants experienced greater weight changes compared with
control-group participants (mean, 25.1 [SE, .6] kg vs. + .1 [SE, .6] kg, p , .0001), as well
as greater changes in waist circumference (mean, 24.7 [SE, .6] cm vs. + .8 [SE, .6] cm, p ,
.0001) and waist:hip ratio (mean, 2.006 [SE, .003] vs. + .014 [SE, .005], p 5 .0007).
Weight loss of 5% of body weight was more frequently observed in the intervention group
(48.5%) compared with the control group (11.1%) (x2[1, N 5 113] 5 16.99, p , .0001).
Conclusions. Among individuals volunteering for a 22-week worksite research study, an
intervention using a low-fat, vegan diet effectively reduced body weight and waist
circumference. (Am J Health Promot 2010;24[6]:384–387.)
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PURPOSE
Approximately 65% of Americans
are overweight, increasing their risk for
diabetes, hypertension, and cardiovascular disease. Annual costs of obesityrelated expenditures to businesses
have been estimated at approximately
$13 billion, including those attributable to health insurance, life and
disability insurance, and sick leave
costs.1 Employers may be motivated to
provide obesity-related interventions,
because they often assume financial
liability for health outcomes and costs.1
Epidemiologic studies have shown
that populations consuming low-fat,
plant-based diets have a low prevalence
of overweight and obesity.2 In randomized trials, low-fat, plant-based
diets reduce body weight, improve
plasma lipid concentrations, reverse
coronary atherosclerosis, and improve
type 2 diabetes management.3,4
Acceptability of low-fat, vegetarian,
and vegan diets has been shown to be
comparable to that of other therapeutic diets.5 Several studies also demonstrated the sustainability of low-fat vegetarian6 and vegan7 diet interventions.
However, there is less evidence on how
efficacious dietary interventions can be
applied outside the research environment.
In a prospective study, we examined
the effectiveness of a worksite nutrition
program including a low-fat, vegan diet
on body weight, plasma lipid concentrations, blood pressure, work absenteeism, and, in individuals with diabetes, glycemic control, measured by
hemoglobin A1c.
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Table 1
Macronutrient Changes by Group Assignment
Intervention Group (n = 68)
Baseline Mean (SD)
Energy, kcal
Protein, % total energy
Carbohydrate, % total energy
Total fat, % total energy
Saturated fat, % total energy
Fiber, g

1854.4
15.9
49.1
35.4
10.9
18.4

(588.5)
(3.2)
(8.7)
(7.8)
(3.4)
(8.2)

22-wk Mean (SD)
1471.5
13.9
67.4
21.2
4.7
28.5

(480.1)*
(3.4)!
(10.8)*
(7.9)*
(3.0)*
(12.5)*

Control Group (n = 45)
Baseline Mean (SD) 22-wk Mean (SD) Between-Group p
1721.4
17.4
47.6
36.0
11.9
15.0

(543.9)
(3.9)
(8.6)
(7.0)
(2.8)
(6.4)

1581.4
17.5
48.1
35.8
11.8
15.1

(552.5)
(4.4)
(10.6)
(8.6)
(3.5)
(8.8)

0.017
0.013
,0.0001
,0.0001
,0.0001
,0.0001

* Difference within group, p , 0.0001.
! Difference within group, p 5 0.001.

METHODS
Sample
Individuals with a body mass index
(BMI) §25 kg/m2 and/or previous
diagnosis of type 2 diabetes were recruited at the Government Employees
Insurance Company (GEICO). The corporate site in Chevy Chase, Maryland,
and the corporate site in Fredericksburg, Virginia, were designated the
intervention and control sites, respectively. Exclusion criteria included a
history of unresolved alcohol or drug
abuse or dependency; pregnancy; history of severe mental illness; unstable
medical status; current use of a low-fat,
vegetarian diet; or an A1c .10.5%. Of
170 (76 at the intervention site; 94 at the
control site) individuals screened, 68 (18
male, 50 female) at the intervention site
and 45 (2 male, 43 female) at the control
site met participation criteria and were
enrolled in the study. The protocol was
approved by an external institutional
review board and all participants provided written informed consent.
Design
At the intervention site, participants
were asked to follow a low-fat vegan
diet for 22 weeks, as described previously.3 Intervention-group participants
were asked to take a daily multiple
vitamin to meet vitamin B12 requirements and to monitor their weight
weekly at the medical services office.
Group meetings consisted of either a
20- to 30-minute presentation followed
by group discussion or a 45-minute
cooking demonstration, and were led by
a physician, a registered dietitian, and/or
a cooking instructor. Participants were

also provided with practical tools, including an interactive message board and
grocery store tour. The company cafeteria offered low-fat vegan options daily.
At the control site, no educational
sessions were provided, and participants were asked to continue their
habitual diets. Control-group participants were compensated with gift
certificates (totaling $60 per participant) and informed that the nutrition
program would be provided upon study
completion. Participants in both groups
were asked not to alter their exercise
habits during the intervention period.
Measures
In order to assess adherence, a
dietitian made unannounced telephone calls at weeks 2, 8, and 16 to
intervention-group participants to administer a 24-hour diet recall. All
participants also completed a 3-day diet
record at weeks 0 and 22, which was
analyzed using Nutrition Data System
for Research software version 2007.
An adherence score ranging from 0
to 5 was calculated as the number of
adherence criteria met by each participant. The adherence criteria were defined as: (1) the absence of meat, poultry,
fish, dairy, and egg intake reported on
24-hour recalls and 3-day diet records;
(2) saturated fat ,5% of energy, (3) total
fat ,25% of energy, and (4) average daily
cholesterol intake ,50 mg on 3-day
dietary records at 22 weeks; and (5)
attending .10 weekly sessions.
Body weight, waist and hip circumference, and blood pressure were
assessed at baseline and week 22. A
fasting blood sample was also taken to
measure plasma lipid concentrations

and A1c concentrations in participants
with type 2 diabetes.
Participants were questioned
monthly about the number of hours
they were absent from work because of
health problems.
Analysis
Multivariate analyses of variance
(MANOVAs) and x2 analyses were performed for continuous and ordinal
measures, respectively, to determine
whether baseline characteristics differed
between groups. To determine whether
changes in the intervention group differed from those in the control group,
MANOVAs were calculated separately
for clinical and for nutrient measures,
followed by univariate analyses of variance. Paired t-tests were calculated to test
for within-group changes. Chi-square
analysis was performed to determine
whether there were differences between
groups for weight loss of §5% of body
weight. Regression analyses assessed
whether weight loss was predicted by
baseline weight, gender, age, dietary
adherence, meeting attendance, frequency of weigh-ins, and changes in total
fat and fiber intake.
An a of .05 was used for the statistical
tests. To minimize the likelihood of a
type I error for within-group comparisons, a of .01 was used. Statistical analyses
were performed using SAS version 8.2.
RESULTS
Sixty-five of 68 (96%) interventiongroup participants and 44 of 45 (98%)
control-group participants completed
anthropometric and laboratory assessments at 22 weeks. Reasons for failure to
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Table 2
Changes in Clinical Variables by Group Assignment
Intervention (n = 68)*
Clinical Measure

Baseline

Weight, kg
98.7 (2.8)
Waist circumference, cm 110.3 (1.9)
Hip circumference, cm 123.1 (1.7)
Waist:hip, cm
0.895 (0.009)
Cholesterol
Total, mg/dL
No med changes||
LDL, mg/dL
No med changes||
HDL, mg/dL
No med changes||

186.8
188.2
103.5
104.4
52.7
52.5

(4.6)
(4.9)
(3.9)
(4.1)
(1.6)
(1.6)

22 wk

Control (n = 45)*

Within-Group
Difference

Baseline

22 wk

Within-Group
Difference

Between-Group
Difference (Intervention
– Control), Mean
(95% CI)

p

93.6
105.5
118.6
0.889

(2.7)
25.1
(1.9)
24.7
(1.8)
24.5
(0.009) 20.006

(0.6)!
(0.6)!
(0.5)!
(0.003)

100.1
110.2
127.0
0.866

(3.5)
(2.7)
(2.4)
(0.011)

100.3
111.0
125.8
0.880

(3.7)
0.1
(2.8)
0.8
(2.4)
21.2
(0.011) 0.014

(0.6)
25.3
(0.6)
25.5
(0.6)
23.3
(0.005)` 20.020

(27.0 to 23.5)
,0.0001
(27.3 to 23.7)
,0.0001
(24.8 to 21.8)
,0.0001
(20.031 to 20.009) 0.0007

177.1
177.2
99.1
99.2
48.3
48.0

(4.7)
(5.0)
(4.0)
(4.2)
(1.6)
(1.6)

(3.6)§
(3.8)`
(3.3)
(3.5)
(0.8)!
(0.9)

183.9
184.1
106.7
106.8
50.9
50.8

(5.0)
(5.1)
(4.1)
(4.2)
(2.1)
(2.1)

182.3
182.4
105.3
105.4
50.5
50.4

(5.4)
(5.6)
(4.6)
(4.7)
(2.3)
(2.4)

(3.5)
(3.6)
(3.2)
(3.2)
(0.9)
(0.9)

(218.6 to +2.3)
(220.1 to +1.6)
(212.5 to +6.4)
(213.6 to +6.1)
(26.4 to 21.5)
(26.6 to 21.6)

29.8
211.0
24.4
25.2
24.3
24.5

21.6
21.7
21.4
21.4
20.4
20.4

28.1
29.3
23.0
23.7
23.9
24.1

0.13
0.09
0.53
0.45
0.002
0.001

Triglycerides, mg/dL

154.2 (11.8) 149.8 (10.9)

24.4 (6.5)

131.6 (9.2)

135.2 (13.1)

3.5 (10.1)

27.9 (230.5 to +14.7)

0.49

No med changes||

157.6 (12.4) 152.0 (11.5)

25.6 (6.9)

132.4 (9.4)

136.0 (13.4)

3.6 (10.3)

29.2 (232.8 to +14.4)

0.44

0
20.3
20.4
20.9

116.4
115.6
78.4
77.9

122.1
122.3
83.5
83.2

5.7
6.6
5.1
5.3

25.7
26.9
25.6
26.2

0.03
0.01
0.002
0.001

Blood pressure, mmHg
Systolic
118.8 (1.7)
No med changes# 117.9 (1.7)
Diastolic
80.5 (1.2)
No med changes# 79.8 (1.2)

118.8
117.6
80.1
78.9

(1.7)
(1.8)
(1.1)
(1.1)

(1.4)
(1.3)
(1.1)
(1.2)

(1.6)
(1.7)
(1.3)
(1.4)

(2.5)
(2.9)
(1.5)
(1.7)

(2.2)"
(2.3)
(1.2)**
(1.3)

Hemoglobin A1c, %!!

7.4 (0.3)

7.1 (0.5)

20.3 (0.6)

7.0 (0.4)

6.7 (0.4)

20.3 (0.2)

No med changes``

7.8 (0.5)

6.8 (0.2)

21.0 (0.4)

6.3 (0.2)

6.1 (0.1)

20.2 (0.1)

(210.6 to 20.9)
(211.8 to 22.0)
(29.0 to 22.2)
(29.8 to +2.6)

0 (21.4 to +1.4)
20.7 (21.6 to 0.1)

0.97
—

NOTE: Data are presented as mean (SE) unless otherwise indicated. CI indicates confidence interval; LDL, low-density lipoprotein; and HDL, highdensity lipoprotein.
* n unless otherwise indicated.
! Change within group between baseline and 22 weeks, p , 0.0001.
` Change within group between baseline and 22 weeks, p 5 0.006.
§ Change within group between baseline and 22 weeks, p 5 0.009.
" Change within group between baseline and 22 weeks, p 5 0.01.
|| No change in antihyperlipidemic medications between baseline and 22 weeks; intervention group n 5 63, control group n 5 44.
# No change in antihypertensive medications between baseline and 22 weeks; intervention group n 5 59, control group n 5 38.
** Change within group between baseline and 22 weeks, p 5 0.0001.
!! Participants with diabetes; intervention group n 5 10, control group n 5 9.
`` Participants with diabetes with no change in diabetes medications between baseline and 22 weeks; intervention group n 5 5, control group 5 6 (n
too small for statistical tests).

complete the study included medical
problems unrelated to the intervention
(n 5 1), work relocation (n 5 1), and
family health issues (n 5 1) in the
intervention group, and personal issues
(n 5 1) in the control group. In addition,
3 intervention-group participants and 1
control-group participant failed to complete 22-week dietary records. No significant differences were found between
groups for any clinical measures at
baseline, but there were differences for
age (p 5 .05), gender (p 5 .003), and
race (p 5 .03). There were no treatmentrelated serious adverse events.
Dietary Intake and Adherence
At baseline, there were no significant
group differences in macronutrient in-
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take, although there were small differences in fiber intake (Table 1). Both
groups reduced energy intake, although
the change was not statistically significant in the control group. Total fat,
saturated fat intake, and protein intake
fell in the intervention group, whereas
carbohydrate and fiber intake increased.
There were no significant changes in
these variables in the control group.
All adherence criteria were met by
30 of 68 (44%) of intervention-group
participants. Complete abstention
from animal products was reported by
57% of participants; 72% met the
adherence criteria for saturated and
total fat intake, 79% met the criterion
for cholesterol intake, and 71% met
the meeting attendance criterion.

Weight and Anthropometric Variables
Body weight decreased a mean (6
SE) of 5.1 6 .6 kg in the intervention
group and increased .1 6 .6 kg in the
control group (p , .0001; Table 2).
BMI decreased 2.0 kg/m2 in the
intervention group, compared with
no change in the control group.
Weight loss of §5% of body weight
was more frequent in the intervention
group (48.5%) compared with the control group (11.1%; x2(1, N 5 113) 5
16.99, p , .0001). Waist and hip circumference and waist:hip ratio decreased significantly more in the intervention group compared with the
control group.
The regression model predicting
weight change at 22 weeks was signif-
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icant, F(8, n 5 65) 5 3.94, p 5 .002, R2
5 .35. In separate regression models
controlling for baseline weight, dietary
adherence (p 5 .0005) and the number of weigh-ins (p , .0001) were
significant predictors of weight loss.
Dietary adherence and the number of
weigh-ins were highly correlated (r 5
.73, p , .001). Gender, age, meeting
attendance, and changes in total fat
and fiber intake were not significant
predictors of weight loss.
Blood Pressure and Lipid Concentrations
Total and low-density lipoprotein
(LDL) cholesterol decreased to a
greater extent in the intervention
group (29.8 6 3.6 and 24.4 6
3.3 mg/dL) compared with the control group (21.6 6 3.5 and 21.4 6
3.2 mg/dL); however, the difference
did not reach statistical significance.
High-density lipoprotein (HDL) cholesterol decreased in the intervention
group compared with the control
group (24.3 6 .8 vs. 2.4 6 .9 mg/dL,
p 5 .002). Systolic and diastolic blood
pressure did not change in the intervention group, but rose by approximately 5 mmHg in the control group.
Glycemic Outcomes in Participants with
Type 2 Diabetes
Among individuals with type 2 diabetes, A1c decreased by .3% in both the
intervention (n 5 10) and control (n 5
9) groups (p 5 .97). Among individuals
without medication changes, A1c decreased by 1.0% in the intervention
group (n 5 5) and by .2% in the control
group (n 5 6). Diabetes status was not a
predictor of weight loss.
Absenteeism
Absenteeism was similar between the
intervention (N 5 61) and control (N 5
40) groups (2.6 6 1.1 vs. 2.4 6 .7 h/mo,
p 5 .89) at baseline. Over 22 weeks, the
intervention group reported a mean of
16.7 6 2.5 hours of work loss because of
health problems, compared with 22.8 6
3.6 hours in the control group (p 5 .17).
DISCUSSION
Summary
In this study of a dietary intervention
among overweight individuals in a corporate setting, participants in the intervention program lost significantly more
weight and had a greater reduction in

waist and hip circumference compared
with an untreated control group. Moderate weight loss, as seen in our study,
has been associated with reduced cardiovascular risk and mortality.8,9
Previous studies have demonstrated
the efficacy of low-fat, vegan diets in
promoting weight loss and improving
cardiovascular risk factors.3,4 Plantbased diets promote weight loss and
improved lipids through their low
saturated fat, low cholesterol, low
calorie, and high fiber content. A
decrease in HDL cholesterol, as we
observed, is common with weight loss,
and HDL cholesterol will likely increase if weight loss is maintained.10
The lack of significant changes in
blood pressure and LDL cholesterol
may be because of low levels at baseline
and short study duration.
Complete adherence to a vegan diet
was observed in about half of participants. Dietary deviations in the remaining participants were minor in many
cases, and their dietary patterns were
still quite distinct from those at baseline.
Both dietary adherence and the number
of weigh-ins were significant predictors
of weight loss. Because dietary adherence and the number of weigh-ins were
highly correlated, it is not possible to
determine whether one was a stronger
determinant of weight loss. It is likely
that both actions reinforced each other
and facilitated weight loss.
This study’s strengths include the
use of a multicomponent intervention,
high rate of completion, translational
design, and inclusion of outcomes that
pertain to worksite costs. The high rate
of completion was likely because of the
combination of a supportive group
environment, health information provided by medical professionals, interactive activities such as cooking demonstrations, and a centralized location.
Limitations
Limitations include the use of selfselected volunteers, relatively short duration, and no collection of physical activity
data. Medication adjustments affected
some analyses of secondary outcomes.
Significance
Although important principles for
improving obesity, diabetes, and cardiovascular disease have been identified in research studies, it is crucial to
explore means of translating these

principles in settings where people live
and work. This study demonstrates the
feasibility of introducing a vegan diet
program using minimal group support
and simple cafeteria items within a
large corporate setting. This study also
demonstrates that a dietary intervention, using a low-fat, vegan diet, can
foster improvements in health for
employees and potential benefits for
the employer in the form of healthier
employees. Future research should
include long-term, randomized controlled studies, to further establish the
effectiveness of the intervention in
producing sustainable results to employers and employees.
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