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Low-income households spend a disproportionate amount of their
food budget on meat and low amounts on vegetables and fruits.
Diets high in plant products are related to lower rates of chronic
diseases and lower body weight. Raising the Bar on Nutrition (RTB)
is a program of the Rhode Island Community Food Bank that is
teaching low-income households how to prepare plant-based meals
that use extra virgin olive oil. The results show that households
completing the program have an increase in measured food security and a decrease in food costs and report eating more vegetables
and fruits at 6-month follow-up.
KEYWORDS food insecurity, vegetarian, SNAP recipients

INTRODUCTION
Approximately 40% of households in the United States with incomes below
130% of the federal poverty line were food insecure in 2009.1 Food insecurity
means that at least some household members cut the size of meals, skip
meals, and may even experience hunger because there is not enough money
to purchase adequate food. When a family does not have enough money
to buy sufficient food, they tend to purchase less expensive food items that
are energy dense but low in nutrients.2 For example, 19% of low-income
households do not purchase fruits or vegetables in an average week.3 In
addition, fruit and vegetable purchases do not increase with slight increases
in income; however, beef and frozen prepared food purchases do increase.4
This study was funded in part by a BlueAngel grant from RI Blue Cross Blue Shield.
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Meat purchases represent the largest portion of the food budget for a lowincome household, with up to 50% of total food costs devoted to meat.5
Educating food insecure individuals on the preparation of meals that
do not contain meat has the potential to extend their limited dollars for
groceries. Furthermore, vegetarian meals are healthier than meals made
with animal products due to their higher phytonutrient content. Vegetablebased meals may also improve the diet of food insecure individuals and,
subsequently, their health.
The objectives of this study were to demonstrate (1) that individuals
with incomes less than 130% of the federal poverty line will adopt plantbased olive oil meal for at least 3 meals per week after participating in a
6-week nutrition intervention that includes a weekly cooking demonstration;
and (2) that the prescribed healthy diet is affordable and, when followed,
reduces food insecurity.

METHODS
Study Participants
Potential participants were recruited at emergency food pantries and lowincome housing sites. Inclusion criteria were access to transportation to
attend study meetings and cooking classes, willingness to try new recipes,
and the ability to be reached by telephone.

Protocol
The protocol is called “Raising the Bar on Nutrition” and it is a program
of the RI Community Food Bank. The protocol was divided into 3 parts:
baseline (4 weeks); 6 weeks of cooking class; and 6 months of follow-up
that involved one meeting per month. For the cooking classes, participants
observed the preparation and then tasted one of the 22 recipes that were
provided. All of the recipes were made with olive oil, had at least 2 servings
of vegetables, and did not contain meat/poultry or seafood. At the time of
each cooking class, the participants were provided with a bag of groceries
that contained most of the ingredients to make 3 of the provided recipes
from the packet for their household members.
There were 3 study appointments: baseline, after the 6 weeks of cooking, and after 6 months of follow-up. At each appointment, participants had
their height, weight, and waist measured. At the baseline and after 6 months
of follow-up appointments, participants also completed the US Household
Food Security Survey Module,6 using the timeframe of 1 to 6 months prior
to the appointment. A food insecurity score was computed using standard
measures.7 A study questionnaire assessed current Supplemental Nutrition
Assistance Program (SNAP) benefits; size of household and age of members;
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and current food habits and changes from the last appointment. Participants
were reimbursed small amounts of cash for completing components of the
study, such as attending meetings, providing grocery receipts, and completing the study visits. At every appointment, participants provided the grocery
receipts for all foods purchased from the time of the last appointment.
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STATISTICAL ANALYSIS
This pilot study used paired t-tests for the numeric variables (grocery
receipts, body weight, waist measurement) and nonparametric Wilcoxon
signed ranks test to compare the food insecurity scores at baseline to
6-month follow-up. We used an alpha probability of .05 as the threshold for statistical significance in 2-tailed comparisons. Means are presented
with standard deviations (SD) throughout. All statistics were performed with
PASW Statistics 18 (IBM SPSS Statistics 18 Faculty Pack for Windows).
This protocol was approved by the Internal Review Board of the Miriam
Hospital (Providence, Rhode Island), a Brown University Medical School
teaching hospital. Participants provided informed consent.

RESULTS
The results presented are for the 50 participants who completed the protocol
as of May 2011, comparing the baseline values to the 6-month follow-up
values. Participants were primarily women (n = 42), average age 49.7 ± 16.4
years; most were unemployed (n = 41), and the group was racially diverse
(Caucasian, 33; African American, 4; Hispanic, 30; Native American, 6; and
other, 4). The average household size was 2.4 ± 1.6; 26 of the participants
had children under the age of 18 years living at home; and the mean SNAP
benefits were $245.25 ± 158.37 at baseline.

Food Security Score
At baseline, 70% (n = 35) of the participants reported using a food pantry
in the past month, compared to 48% (n = 24) at 6-month follow-up. The
mean food security score was significantly higher at baseline compared to
6-month follow-up (3.1 ± 3.6 vs 1.96 ± 2.7; P = .012). Using a score of <2
as food secure, at baseline 28 (56%) were food secure and 35 (70%) were
food secure at 6-month follow-up. For food insecure, using a score of >3,
at baseline 22 (44%) were food insecure and 15 (30%) were food insecure
at 6-month follow-up. A score of higher than 8 denotes food insecurity with
hunger; at baseline 7 (14%) had scores of 8 or higher, whereas 2 (4%) had
scores of 8 or higher at 6-month follow-up.
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Changes in Reported Diet
When asked how often they consumed meals that do not include
meat/poultry/seafood each week, at baseline 4 reported 3 or more and
37 reported none; at 6-month follow-up, 32 reported 3 or more meals in an
average week that were vegetarian; an additional 16 reported that at least
2 meals were vegetarian. When asked for changes in meat consumed and
purchased since starting the program, 72% reported eating less meat and
60% reported buying less meat at 6-month follow-up.
Participants were also asked how many meals per week contained at
least 1 vegetable and how many contained 2 or more. Compared to baseline,
at 6-month follow-up participants reported more meals that contained 1
vegetable (at baseline 22 reported “all 7 meals” vs 34 at 6-month follow-up)
and more meals containing 2 or more vegetables (at baseline 3 reported
“all 7 meals” vs 12 at 6-month follow-up). When asked at 6-month followup to compare their current consumption and purchase of vegetables and
fruits compared to baseline, 78% reported eating more vegetables and 76%
reported buying more vegetables; 42% reported eating more fruit and 40%
reported buying more fruit.
Seventy-four percent reported that the recipes were easier to prepare
than their typical recipes, 76% reported that they took less time, and 96%
responded “yes” when asked whether they planned to continue using the
Raising the Bar on Nutrition foods.

Changes in Food Purchases
The grocery receipts provided throughout the study were divided into food
purchased during the 4 weeks prior to the cooking program, food purchased during the 6 weeks of the cooking program, and food purchased
for the 6 months of follow-up. The total receipts collected during each
time period were averaged to receive an average amount spent per week.
Grocery receipts indicated that the participants were spending significantly
less per week at 6-month follow-up compared to baseline (baseline, $70.86
± 44.97 vs 6-month follow-up, $38.67 ± 23.52; P < .00). The decrease
in food expenditures was primarily due to decreases in meat purchases
(baseline, $17.12 ± 18.02 vs 6-month follow-up, $7.73 ± 5.72; P < .00).

SNAP Benefits
Forty of the participants were receiving SNAP benefits at baseline (average
monthly benefit: $245.25 ± 158.37) and 38 at 6-month follow-up (average
monthly benefit: $242.45 ± 159.64). SNAP recipients regularly recertify for
these benefits and the amount of SNAP benefits for a household can be
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recalculated based on changes in income and other factors. Sixteen of the
40 households were receiving more SNAP benefits at baseline compared to
6-month follow-up ($235.00 ± 157.36 vs $283.06 ± 164.93) and 13 were
receiving less ($305.15 ± 187.81 vs $251.69 ± 180.31).
At 6-month follow-up, 30 of the 38 receiving SNAP benefits reported
that their benefits were lasting longer since they started the program.
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Changes in Body Weight
The participants were weighed at the study appointments, which occurred at
various times during the day. They were not required to fast for the weighin because it was not a primary focus of the study. Due to the anticipated
uncontrolled variables of seasonal clothing and recent food/fluid consumption, waist size was also measured. Though BMI did not differ at the 6-month
follow-up (baseline, 33.5 ± 8.7 vs. 6-month follow-up, 33.2 ± 8.8; P = .29),
22 (44%) of the participants had 6-month follow-up weights that were lower
than their baseline weight (mean weight loss: 5.5 ± 5.6 kg) and there was
a significant decrease in waist size at 6-month follow-up (baseline, 97.2 ±
17.2 vs 6-month follow-up, 94.7 ± 16.7; P = .036).

DISCUSSION
The results indicate that participants adopting a plant-based, olive oil diet
for some meals each week become more food secure. The cooking demonstration classes taught the participants how to prepare nutritious meals for
their families at low cost and they continued to prepare vegetarian meals
6 months after the cooking classes ended. Participants were increasingly
able to afford adequate food, reducing the overall amount spent on groceries and stretching limited food dollars and SNAP benefits. Total food
costs after 6 months were 54% of baseline accompanied by significantly less
money spent on meat.
The Thrifty Food Plan assumes that meat/poultry/seafood and dairy will
be purchased, and these foods represent expensive items in a food budget.5
However, they are not needed for health, and weekly meat consumption is
related to many chronic diseases, including heart disease8 and cancer.9 A diet
that includes daily animal protein would provide more protein than required,
and higher protein diets have been related to higher body weight.10 Though
body weight was not an intended variable in this study, participants were
weighed because the population studied tends to be overweight. This study
indicates that in addition to decreasing food costs, participants adopting a
plant-based, olive oil diet for approximately 3 main meals per week can
expect to lose weight.
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The plant-based, olive oil diet used in this study was developed by one
of the authors (M.M.F., 2003). It has been tested for weight loss and improvement in biomarkers in women with breast cancer11 and in men with recurrent
prostate cancer.12 Participants in these earlier protocols improved their body
weight and metabolic biomarkers, which were the study focus. Many of the
participants remarked that the diet was economical, which led to the current
protocol. Extra virgin olive oil has numerous health benefits and daily use
of 2 tablespoons has been shown to lower blood pressure,13 decrease blood
levels of glucose and insulin,14 increase insulin sensitivity,15 and decrease a
number of risk factors for heart disease16 and several cancers.17 When price
per tablespoon is considered, extra virgin olive oil is an economical substitution for meat in a meal. Using olive oil to prepare vegetables improves the
taste of the vegetables and can increase vegetable consumption, compared
to a lower fat diet that does not use olive oil to prepare vegetables.11
The results of this study indicate that low-income households will find
plant-based, olive oil recipes acceptable and they will prepare them following a 6-week cooking demonstration intervention. In addition, a plant-based
diet decreases overall spending on food, food insecurity, and body weight. It
is possible that other factors contributed to the improvement in food security,
due to the limits of the study’s pre/post design. Future research is needed
to replicate the results using a control group.
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