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Abstract

Objective: To examine whether a worksite nutrition programme using a low-fat

vegan diet could significantly improve nutritional intake.

Design: At two corporate sites of the Government Employees Insurance Com-

pany, employees who were either overweight (BMI = 25 kg/m?) and/or had type

2 diabetes participated in a 22-week worksite-based dietary intervention study.

Setting: At the intervention site, participants were asked to follow a low-fat vegan

diet and participate in weekly group meetings that included instruction and group

support (intervention group). At the control site, participants received no

instruction (control group). At weeks 0 and 22, participants completed 3 d dietary

records to assess energy and nutrient intake.

Subjects: A total of 109 participants (sixty-five intervention and forty-four control).

Results: In the intervention group, reported intake of total fat, tramns fat, saturated

fat and cholesterol decreased significantly (P=0-001), as did energy and protein

(P=0-01), and vitamin By, (= 0-002), compared with the control group. Intake

(exclusive of any use of nutritional supplements) of carbohydrate, fibre, vitamin

C, magnesium and potassium increased significantly (P=0-0001), as did that for

B-carotene (P= 0-0004), total vitamin A activity (P = 0-004), vitamin K (P=0-01) Keywords
and sodium (= 0-04) in the intervention group, compared with the control group. Diet

Conclusions: The present study suggests that a worksite vegan nutrition Vegetarian
programme increases intakes of protective nutrients, such as fibre, folate and vitamin Obesity
C, and decreases intakes of total fat, saturated fat and cholesterol. Intervention

Obesity and many health conditions to which it con-
tributes are epidemics. According to the National Health
and Nutrition Examination Survey (NHANES), one-third
of Americans are obese and an additional one-third are

implement the prescribed guidelines as they wished, it is
important to assess the resulting nutrient changes.

overweight. In 2005, almost eighty-one million people in
the United States had one or more forms of CVD, with
over a third of all deaths related to CVDY. In 2006, 7% of
the US adult population had been diagnosed with cancer
and 8% had been diagnosed with diabetes®.

Clinical trials have shown that dietary interventions can
be helpful in addressing these conditions. A diet low in fat
and cholesterol has been shown to prevent and reverse
heart disease™®, improve the management of type 2 dia-
betes® and improve prognosis in some forms of cancer'”™ .
However, major diet alterations elicit a wide range of
changes in macronutrient and micronutrient intake that can
affect health in many ways. We implemented a low-fat
vegan diet as part of a worksite nutrition programme at a
major US corporation. In the course of the present study, we
assessed the effects of dietary intervention on health as well
as nutrient intake. Because participants were given only
dietary information and encouragement and were left to
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Experimental methods

Participants
Individuals were recruited from two Government Employ-
ees Insurance Company (GEICO) corporate locations
through on-site announcements, flyers and Emails. The
company’s headquarters in Chevy Chase, MD, USA, was
designated as the intervention site, and a Fredericksburg,
VA, USA, location was designated as the control site.
Individuals included in the present study were employ-
ees at one of the two study sites; had a BMI = 25kg/m’
and/or a pre-existing diagnosis of type 2 diabetes mellitus
(defined by a fasting plasma glucose concentration
=126mg/dl on two occasions or a prior physician’s
diagnosis of type 2 diabetes); were at least 18 years of age;
and were willing to participate in either the intervention or
control group, as determined by the location of the office.
Exclusionary criteria included a history of alcohol abuse
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or dependence followed by any current use; current or
unresolved past drug abuse; pregnancy or plans to become
pregnant during the study; history of severe mental illness;
inordinate fear of blood draws; current use of a low-fat
vegetarian diet; unstable medical status; or, for individuals
with type 2 diabetes, HbAlc >10-5 %.

Interested individuals completed a telephone screening
interview with research staff. Those who appeared to satisfy
participation criteria were scheduled for an in-person
interview to review the study procedures and confirm
eligibility. All participants provided written informed con-
sent. Although GEICO management was supportive to the
study, participation was completely voluntary. The protocol
was approved by an external institutional review board.

The participants completed a practice 3d dietary
record, which was reviewed with a study dietitian for
accuracy and completeness. Body weight was measured
in light clothing, without shoes, using a digital scale
(Befour FS-0900). Height was measured, without shoes,
using a wall-mounted stadiometer. Medical histories and
physical examinations were completed by a physician or
a nurse practitioner. Volunteers provided blood samples
for a complete blood count and chemistry panel and,
for individuals with type 2 diabetes mellitus, HbAlc and
fasting plasma glucose.

Dietary intervention

Participants in the intervention group were asked to follow
a low-fat vegan diet (i.e. a diet excluding meat, poultry,
fish, dairy products and eggs) for the duration of the 22-
week study. The intervention diet included vegetables,
fruit, grains and legumes and derived approximately 10 %
of energy from fat, 15% of energy from protein and 75 % of
energy from carbohydrate. Participants were encouraged
to favour low glycaemic index foods. No restrictions were
placed on portion sizes, energy or carbohydrate intakes.
Participants were asked to take a daily multiple vitamin to
meet By, requirements although supplements were not
included in nutrient analyses. The cafeteria management at
the intervention site included low-fat vegan menu options,
such as oatmeal, minestrone or lentil soup, veggie burgers
and portobello sandwiches among the daily offerings.
Approximately one breakfast item and four lunch items
(two entrées and two side dishes) that met the diet
guidelines were offered daily.

Participants in the intervention group were encouraged to
participate in weekly 1h lunchtime group sessions for
instruction and support. Group meetings were conducted by
a physician, a registered dietitian and/or a cooking instruc-
tor following an established curriculum. Group meetings
included nutrition education and cooking demonstrations.

Participants at the control site were asked not to make
any changes to their diets, and no new food items were
offered in the company cafeteria. Both the intervention
and control groups were asked not to make any changes
to their exercise patterns.
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Assessment of dietary intake and adberence to
dietary intervention

At baseline and 22 weeks, participants in both groups
were asked to keep dietary records for three consecutive
days, including two weekdays and one weekend day.
Detailed instructions on dietary record keeping were
provided at the beginning of the study, and food scales
were provided.

Statistical methods

Dietary intake data were collected and analysed using
Nutrition Data System for Research software version 2007,
developed by the Nutrition Coordinating Center (NCO),
University of Minnesota, Minneapolis, MN, USA. Data
from the 3 d dietary records completed at baseline and at
22 weeks were analysed by one of three registered die-
titians certified by the NCC.

Statistical analyses for nutrient intake included only
participants who completed dietary records at baseline
and at 22 weeks. Between-subject ¢ tests were calculated
for each nutrient to determine comparability of the
intervention and control diet groups at baseline as well as
whether the changes associated with the intervention diet
were greater than those associated with the control diet.
Within each diet group, paired comparison f tests were
calculated to test whether the change from baseline to
22 weeks was significantly different from zero. An alpha
of 0-05 was used for all statistical tests, with no adjustment
for multiple comparisons. In addition to the ¢ tests, we
performed an analysis of covariance (ANCOVA) on the
change scores to see whether differences between inter-
vention and control groups remained while controlling
for age, gender and race. We used PROC GLM in SAS
statistical software package version 9-1 (SAS Institute Inc.,
Cary, NC, USA).

Results

Of the 170 screened individuals (seventy-six at the inter-
vention site; ninety-four at the control site), sixty-eight at
the intervention site (eighteen male; fifty female) and
forty-five (two male; forty-three female) at the control site
met participation criteria and were enrolled in the study.
Of these, sixty-five intervention participants and forty-
four control participants completed the food records at
both baseline and at 22 weeks. At baseline, no significant
differences were found between the groups for any
clinical measure, but there were baseline differences for
age (P=0-05), gender (P=0-003) and race (P=0-03).
Attendance at the intervention-site weekly meetings
averaged forty-two participants (Table 1).

Clinical measures at baseline and at 22 weeks
Changes in weight, plasma lipid concentrations and blood
pressure have been reported elsewhere"'”. In summary, the
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Intervention group (n 68)

Control group (n 45)

Characteristics Mean sD Mean SD P value*
Age (years) 46 10-0 42 10-0 0-05
Gender, n (%) 0-00
Men 18 26-5 2 4-4
Women 50 73-5 43 95-6
Race, n (%) 0-03
White 30 441 31 68-9
Black 27 397 10 22:2
Asian 7 10-3 0
Other 3 4-4 2 4-4
Refused 1 1-5 2 4-4
Ethnicity, n (%) 0-35
Hispanic 3 4-4 4 8-9
Non-Hispanic 56 82-4 32 711
Refused 9 13-2 9 20-0

*P = significance of difference between groups.

intervention group experienced significant weight changes
compared with the control group, including decreased
weight, waist and hip circumference and waist-to-hip ratio
(Table 2). BMI decreased 2-:0kg/m” in the intervention
group and did not change in the control group. Total and
LDL cholesterol concentrations decreased in the interven-
tion group, compared with the control group, but between-
group differences did not reach statistical significance
(Table 2). There was no change in blood pressure for the
intervention group, whereas blood pressure increased in
the control group (Table 2). In addition, absenteeism due to
health problems over the 22-week study period was lower
among the intervention group, with a mean of 16-7 h (st 2-5)
in the intervention group, compared with 22-:8h (sg3-6) in
the control group™?.

Nutrient intake at baseline and 22 weeks
No significant differences in nutrient intake were identi-
fied between the groups at baseline except for sodium
intake (P= 0-04). At the end of 22 weeks, the intervention
group significantly reduced reported intake of energy, fat
(total, saturated, monounsaturated, polyunsaturated and
trans fats), protein, cholesterol, vitamin D, vitamin B,
and zinc, compared with baseline. Intervention group
participants significantly increased the reported intake of
carbohydrate, fibre, total vitamin A activity, B-carotene,
vitamin K, vitamin C, folate, magnesium, potassium,
sodium and iron. In comparison with the control group,
the intervention group significantly reduced mean intake
of energy, fat (total, saturated, monounsaturated and
trans), cholesterol, protein, vitamin D and vitamin By,.
The intervention group significantly increased mean
intake of carbohydrate, fibre, total vitamin A activity,
B-carotene, folate, vitamin C, iron, sodium, magnesium and
potassium, compared with the control group (Table 3).
The results of the ANCOVA were consistent with the
ttest analyses, with very minor modifications. For vitamin
K, the difference between the groups was no longer
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significant (P=0-15) because age and race were asso-
ciated with vitamin K. For all other variables, there were
minor changes in adjusted effect sizes and P values, but
the differences were inconsequential.

Discussion

The intervention programme was associated with major
changes in nutrient intake (exclusive of supplementation).
These included significant reductions in total fat, trans fat,
saturated fat, cholesterol, energy, protein and vitamin B, and
significant increases in carbohydrate, fibre, vitamin C, mag-
nesium, potassium, B-carotene, total vitamin A activity, iron,
vitamin K and sodium, compared with the control group.

The reductions in reported fat (from 37% to 21%),
saturated fat (from 11% to 5%) and cholesterol (from
238 mg to 38mg) intakes observed in the intervention
group, if sustained over the long term, are of sufficient
magnitude to be associated with a reduction in the risk of
CVvD®! 12 and may also be associated with reduced risk
of cancer and diabetes®”*.

The intervention group reported significant increases
in the intake of micronutrients associated with disease
prevention, including B-carotene >, folate’>'® mag-
nesium'”’ and vitamin C"®. Increased intake of potas-
sium is associated with a reduced risk of stroke**2? and,
combined with a decreased intake of sodium, improves
blood pressure control®*#”. Although sodium per
4184KkJ increased on average among the intervention
group, absolute sodium intake decreased by 240mg
during the study. Vitamin D and zinc intakes were below
the nutrition recommendations of the Institute of Medi-
cine at baseline and at 22 weeks for both groups.

Iron consumption in the intervention group increased
significantly. Other studies using plant-based diets have
shown similar increases®?”. Protein intake fell but
remained adequate.
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Table 2 Changes in clinical variables by group assignment('®

¢t

Intervention (n 68)t Control (n 45)t
Within-group Within-group Between-group difference
Baseline 22 weeks difference Baseline 22 weeks difference (intervention — control)

Clinical measures Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean 95% Cl P value
Weight (kg) 98-7 2-8 93-6 27 =517 06 100-1 3-5 100-3 37 0-1 0-6 -53 -7-0, —=3:5 <0-0001
Waist circumference (cm) 110-3 1-9 105-5 19 —4.7* 06 110-2 2:7 111-0 2-8 0-8 0-6 -55 -7-3, —37 <0-0001
Hip circumference (cm) 123-1 17 118-6 1-8 —4.5** 05 127-0 2:4 125-8 24 12 0-6 -33 —4-8, —1-8 <0-0001
Waist-to-hip ratio 0-895 0-009 0-889 0-009 -0-006 0-003 0-866 0-011 0-880 0-011 0-014** 0-005 —0-020 —0-031, —0-009  0-0007
Cholesterol
Total (mg/dl) 186-8 4-6 1771 4.7 —9-8* 3-6 183-9 5-0 182-3 54 —1-6 3-5 -81 -18-6, +2-3 0-13

No medication changest 188-2 4-9 177-2 50 —11-0* 3-8 1841 51 182-4 56 —17 36 -9-3 -20-1, +1-6 0-09
LDL (mg/dl) 103-5 39 99-1 4-0 —44 3-3 106-7 41 105-3 46 —14 3-2 -3-0 -12-5, +6-4 0-53

No medication changest 104-4 41 99-2 4.2 -52 35 106-8 4.2 105-4 4.7 —-14 3-2 -37 -13:6, +6-1 0-45
HDL (mg/dl) 52-7 1-6 48-3 16 —4.3** 08 50-9 21 50-5 23 -04 0-9 -39 —-6-4, —-1:5 0-002

No medication changest 52-5 1-6 48-0 16 —45 0-9 50-8 21 50-4 24 -04 0-9 —41 -6-6, —1-6 0-001
TAG (mg/dl) 154-2  11-8 149-8 1009 —44 6-5 131-6 9-2 135-2 131 35 10-1 -7-9 -30-5, +14-7 0-49

No medication changest 157-6 124 152-0 115 -56 6-9 1324 9-4 136-0 13-4 36 10-3 -9:2 -32-8, +14-4 0-44
Blood pressure (mmHg)

Systolic 118-8 1-7 118-8 1.7 0-0 1-4 116-4 1-6 12241 2:5 5-7* 2:2 -57 -10-6, —0-9 0-03

No medication changes§ 117-9 1-7 117-6 1-8 —-0-3 1-3 1156 1-7 122-3 29 6-6 2:3 -6-9 -11-8, —2-0 0-01
Diastolic 80-5 1-2 80-1 11 -04 11 78-4 1-3 835 15 5-q** 1-2 -5-6 -9-0, —2:2 0-002
No medication changes§ 79-8 1-2 78-9 11 —-09 1-2 77-9 1-4 83-2 1-7 5-3 1-3 -6-2 -9-8, +2:6 0-001

Haemoglobin Alc, %Il 7-4 0-3 71 05 -0-3 0-6 7-0 0-4 6-7 04 -0-3 0-2 0 -1-4, +1-4 0-97

No medication changes€ 7-8 0-5 6-8 02 -10 0-4 6-3 0-2 6-1 0-1 -0-2 0-1 -0-7 -

tn unless otherwise indicated; significantly different from baseline (within-group t test comparison): *P < 0-05; **P < 0-01; ***P < 0-001; ****P < 0-0001.

$No change in antihyperlipidaemic medications between baseline and 22 weeks; intervention group, n 63; control group, n 44.

§No change in antihypertensive medications between baseline and 22 weeks; intervention group, n 59; control group, n 38.

|IParticipants with diabetes; intervention group, n 10; control group, n 9.

YParticipants with diabetes with no change in diabetes medications between baseline and 22 weeks; intervention group, n 5; control group, n 6 (statistical tests were not conducted due to low numbers).
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Table 3 Nutrient intakes before and after a 22-week low-fat vegan worksite programme

Intervention group

Control group

Baseline 22 weeks Difference Baseline 22 weeks Difference Mean effect sizet
Nutrient§ Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean 95% ClI P valuet
Energy (kcal)ll 1857-1 736 14515 58-3 —405-6** 682 1728-0 827 15849 842 —143-2 77-0 —262-5 —469-3, —55-7 0-01
Energy from fat (%) 36-1 1-0 20-6 09 -156 1-2 36-0 11 35-8 1-3 -0-2 1-3 —-154 -18-9, —11-9  <0-0001
Energy from carbohydrate (%) 47-9 1-2 68-1 1-3 20-1 1-6 47-5 1-3 48-0 1-6 0-5 1-6 19-6 14-9, 24-3 <0-0001
Energy from protein (%) 15-7 0-4 13-8 0-4 -1-9 0-6 17-5 0-6 17-7 0-7 0-1 0-7 —-2-0 -3-8, —0-2 0-03
Nutrients per 4184 kJ (1000 kcal)
Fat (g) 40-1 11 23-3 11 —16-9** 1-3 40-5 1-2 401 1-4 -0-4 1-4 -16-5 —-20-4, —12-5 <0-0001
n-3 (g) 1-0 0-1 0-8 0-1 —-0-2** 0-1 1-0 0-1 0-9 0-1 -0-01 0-1 -0-2 —0-4, 0-02 0-1
Trans fat (g) 21 0-1 11 0-1 —1-0"** 0-2 2:4 0-1 25 0-2 0-2 0-2 -1-2 -1-7, —0-6 <0-0001
MUFA (g) 14-96 0-5 8-0 0-5 —6-9*** 0-6 14-9 0-5 14-8 0-6 0-1 0-7 —-6-8 -8:7, =50 <0-0001
PUFA (g) 9-5 0-5 8:2 0-4 -1-3* 0-5 8-8 0-5 8-3 0-3 —-0-4 0-5 -0-8 —-2:3,06 0-3
SFA (9) 12:4 0-5 51 0-4 —7-3* 0-5 13-4 0-5 13-3 0-6 -0-2 0-6 -7-2 -89, -55 <0-0001
Cholesterol (mg) 132-:2 9-8 27-0 81 —-104-6"* 11-0 1574 15-1 182-1 18-1 24-7 17-4 —-129-3 —168-2, =904 <0-0001
Carbohydrate (g) 120-6 2:7 1697 3-4 49-1*** 41 117-5 32 1189 4.0 1-4 4.2 47-7 35-8, 59-6 <0-0001
Fibre (g) 10-4 0-5 20-6 15 10-1*** 0-9 8-9 0-5 10-2 1-0 1-2 11 8-9 6-2, 117 <0-0001
Protein (g) 39-8 1-0 34-5 11 —5-3** 14 43-5 1-4 441 1-6 0-6 1-7 -5-9 -10-2, —1-5 0-01
Total vitamin A activity (ng) 424-4 33:0 9791 1152 554-7*** 114-3 4167 37-1 570-4  63-0 1537 76-0 401-0 98-8, 703-2 0-004
B-Carotene (p.g) 1554-3 196-0 5201-2 673-8 3646-9** 677-0 1373-8 195-6 2030-4 402-0 656-6 453-5  2990-2 1197-5, 4782-9 0-0004
Vitamin D (n.g) 17 0-2 1-0 0-1 -0-7* 0-2 1-9 0-3 24 0-3 0-5 0-3 -1-2 -1-9, -0-5 0-001
Vitamin E (mg) 6-3 0-5 7-2 0-5 09 0-6 5-4 0-6 6-6 1-0 1-2 0-9 -0-3 -2:3,1-7 0-8
Vitamin K (.g) 70-0 79 170-7 269 100-8***  27-7 63-1 12:5 748 153 11-7 18-2 89-1 15-9, 162-3 0-01
Vitamin Bg (p.9) 1-0 0-1 11 0-1 0-1 0-1 1-0 0-1 11 0-1 0-1 0-1 -0-02 -0-2,0-2 0-8
Vitamin B12 (nQ) 27 0-3 1-3 0-2 —1-4* 0-3 29 0-3 28 0-3 —0-1 0-3 —-14 -2:2, —0-5 0-002
Folate (.g) 230-5 12.9 3759 159 145-4=* 156 1999 11.7 2272 166 27-3 16-1 118-1 72-2, 1639  <0-0001
Vitamin C (mg) 40-1 3-3 721 5-9 32-0"** 5-8 321 29 35-1 37 3-0 37 29-0 13-8, 44-1 <0-0001
Calcium (mg) 365-4 197 3782 160 129 212 4171 26-0 4206 244 35 27-2 9-4 —58-2, 77-0 0-8
Iron (mg) 8-0 0-4 11-4 0-4 3-4*** 0-5 7-2 0-3 8-0 0-5 0-9 0-5 2:5 1-1, 39 <0-0001
Magnesium (mg) 147-5 5-8 2158 7-0 68-4*** 80 1414 7-3 1477 7-5 6-3 7-9 62-1 38-9, 85-3 <0-0001
Potassium (mg) 1291-9 51-8 17582 614 466-3*** 61-3 1309-3 526 12839 542 -—-254 54-2 491-7 319-5, 6639  <0-0001
Selenium (p.g) 103-2 30-0 51-4 19 -51-8 30-2 58-3 241 64-1 2:8 5-8 3-0 -57-7 —130-6, 15-3 0-1
Sodium (mg) 1646-7 44-4 19919 66-3 345-2***  67-4 17971 61-3 19404 70-8 143-3 63-5* 201-8 9-2, 394-4 0-04
Zinc (mg) 5-5 0-3 5-0 0-2 —0-5* 0-3 5-8 0-2 6-1 0-4 0-3 0-4 -0-9 -1-8, 0-1 0-1

tFrom lower to upper confidence level.

tP values are for t tests of comparisons of between-group (vegan v. control diet) changes (baseline to 22 weeks).

§Dietary data were reported from 3d food records.

|1 kcal = 4-184 kJ.

Significantly different from baseline (within-group t test comparison): *P < 0-05; **P < 0-01; ***P < 0-001.
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Although dietary intake of vitamin B;, decreased sig-
nificantly from baseline to 22 weeks for the intervention
group, this calculation did not include the recommended
supplementation.

The present study shows that with education on the
use of low-fat vegan diets and modest worksite support,
employees can implement changes in their diets that, if
sustained, may reduce the risk of common and costly
diseases such as heart disease, cancer and diabetes® .

A strength of the present study is its translational
design, showing the effect of a dietary programme in the
work environment, whereas the limitations include the
fact that neither the sites nor the volunteers were rando-
mised and nutrient intake was self-reported. The trial was
limited to 22 weeks.

Conclusions

The intervention group reported dramatic changes in the
intake of nutrients linked to decreased risk of obesity, heart
disease and other common chronic diseases. A worksite
wellness programme using a low-fat vegan diet is an effective
way to encourage employees to choose healthful options.
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