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A B S T R A C T 
 

 

Introduction:  The United States Department of Agriculture (USDA) describes a food desert as an urban neighborhood or rural 

town without ready access to fresh, healthy, and affordable food. An estimated 2.3 million rural Americans live in food deserts. One 

goal of the USDA is to eliminate food deserts. However, at a time when some food deserts are being eliminated, hundreds of 

grocery stores are closing, causing other food deserts to arise. The literature is scarce on how a community adapts to an impending 

food desert. Alderson, West Virginia, USA (population 1184) rallied to face an impending food desert when the only grocery store 

in town closed in December 2014. This study investigated how this small rural community adapted to its oncoming food desert. 

Methods:  A community member survey was administered to 155 Alderson families (49%) to determine how the new food desert 

affected family food acquisition and storage behaviors. A restaurant survey was given to the town’s four restaurants to determine 

how the food desert affected their businesses. Sales data for a new food hub (Green Grocer) was obtained to see if this new initiative 

offset the negative effects of the food desert. ANOVA and t-tests were used to compare group numerical data. Two group response 

rates were compared by testing the equality of two proportions. Categorical data were analyzed with the χ2 or frequency 

distribution analysis. Group averages are reported as mean ± standard error of the mean. Significance for all analyses was set at 

p<0.05. 

Results:  Even though 86% of the population shopped at the new Green Grocer, 77% did most of their shopping at a store at least 

17.7 km (11 miles) from home. The number of long-distance monthly shopping trips made after the food desert (3.3±0.4) did not 

change significantly (p=0.16) from the number before the food desert (2.8±0.3). Price comparisons among the Green Grocer and 

three distant supermarkets showed a 30% savings by traveling to distant supermarkets. Frequency of monthly restaurant visits did 

not change after the emergence of the food desert (2.98±0.54 vs 3.05±0.51, p=0.85). However, restaurant patrons requested to 

buy fresh produce and dairy from the restaurants to use for their own home cooking. Food pantry use increased by 43%, with 
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community members requesting more fresh produce, meat, and dairy. The food desert triggered a 21% increase in home gardening 

and an 11% increase in home food preservation. 

Conclusions:  Opening a Green Grocer offset only some of the effects of the food desert, because community members use it as a 

convenience store to purchase fresh produce and dairy products that families may lack before their next long-distance trip to a 

supermarket. Alderson’s low-income residents now rely more heavily on food pantry assistance, while a small number of other 

residents have started gardening and food preservation. The first factor governing food acquisition behavior in rural Appalachia is 

food pricing, with the proximity of food access coming in second. How to overcome these two major barriers to food security in the 

midst of current economics and marketing remains to be answered. 

 

Key words: food access, food availability, food desert, food habits, food insecurity, food security, food shopping, food sources, 

food supply, rural Appalachia, USA. 

 

 

Introduction 
 

The United States Department of Agriculture (USDA) 

describes a food desert as an urban neighborhood or rural 

town without ready access to fresh, healthy, and affordable 

food1. Food deserts are further defined by meeting at least 

one of two criteria: (1) low-access communities where at 

least 500 persons and/or at least 33% of the census tract’s 

population live more than 1.6 km (1.0 mile) from a 

supermarket or large grocery store in urban tracts, or 16 km 

(10 miles) in rural tracts; and (2) low-income communities 

with a poverty rate of 20% or greater, or a median family 

income at or below 80% of the area median family income1. 

Instead of supermarkets and grocery stores, these food desert 

communities may have no food access or are served only by 

fast food restaurants and convenience stores that offer few 

healthy, affordable food options1. 

 

Living in a food desert brings upon its residents a unique set 

of health-related challenges. Limited access to healthy food 

and the food insecurity caused by food deserts are significant 

contributors to obesity and chronic disease1-5. Travel distance 

to a grocery store is associated with higher rates of obesity in 

children and adults3,6. Ghosh-Dastidar and colleagues 

predicted that for every 1.6 km (1.0 mile) traveled to 

purchase food the odds of being obese increase by 5.0%3. The 

prevailing logic also says that if you cannot buy healthy food, 

you cannot remain healthy. Food insecurity causes people to 

experience hunger, reduced food intake, disruption of eating 

patterns, and poor health2,5. Most of these health-related 

problems associated with food deserts are thought to be a 

result of poor diet quality5-8. People who live in food deserts 

spend less money on fresh fruits and vegetables and more 

money on poor quality food items6,8,9. 

 

An estimated 2.3 million rural Americans live in food 

deserts1. With this reality, the goal is to eliminate food 

deserts in the USA1. Consequently, the USDA, Department 

of the Treasury, and Department of Health and Human 

Services have given priority funding to projects and 

interventions that establish healthy food outlets and 

distribution centers in identified food deserts1. Some 

examples of general project categories supported by this 

initiative include farmers’ markets, direct-to-consumer 

marketing of food, food value chains, food hubs, wholesale 

markets, and local food directories to help people find locally 

grown and raised healthy food1. The USDA provides some 

'success stories' or anecdotal evidence that food deserts are 

being eliminated, but the USDA does not provide any data 

about the number of food deserts that have been eliminated 

or the number of Americans who are no longer living in a 

food desert environment1. 

 

At a point when it seems like food deserts are being 

eliminated, hundreds of grocery stores are closing across the 

USA. At least 291 US grocery stores closed during the year 

2015. The most common reason for closure was weak 
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economic performance or bankruptcy10. The closure of so 

many grocery stores must certainly cause rise to more food 

deserts, particularly in rural communities where there were 

previously no competitive food markets. 
 

It appears that much of the effort of the USDA to eliminate food 

deserts is offset by the current reality of food marketing 

economics. Amidst this back-and-forth of food availability, it 

would be important to know the net effect of the opposing forces 

for food availability on American food deserts. Even if the net 

effect is that the total number of food deserts is being reduced, it 

would be important to know how communities adapt to an 

emerging food desert, where previously there was none. 
 

There is a void in both the scientific literature and the popular 

press on how a community could adapt to an impending or 

foreseeable food desert. The available literature focuses solely 

on how food desert communities currently survive their 

existing food insecurity, how food desert communities have 

eliminated their local food desert, or on descriptive and 

intervention studies on food desert community member 

shopping and dietary behaviors. 
 

If a rural community is facing a forthcoming food desert, due to a 

grocery store closure(s) and/or an economic downturn that 

increases the community’s poverty level, how does the 

community adapt? The answer to this question, whether the 

community adaptations produced negative or positive outcomes, 

would be meaningful. The answer would help other communities 

facing a similar situation as well as provide insight that may help 

the USDA in its struggle with food deserts. The purpose of this 

study was to investigate how a small rural community in the south-

eastern USA adapted to an impending food desert – proactive 

adaptations and reactive adaptations. This is particularly important 

because rural Appalachian food deserts have some of the highest 

rates of cardiovascular disease and mortality in the USA4, and it is 

well known that poor nutrition is a risk factor for cardiovascular 

disease11. 
 
Research setting and significance 
 
Alderson is a small rural town in the south-eastern part of the 

state of West Virginia, which sits in the center of the 

Appalachian region of the USA. Appalachia is a region that 

follows the spine of the Appalachian Mountains, from 

southern New York State in the north-eastern USA to the 

northern part of the state of Mississippi in the southern USA. 

Appalachia includes the entire state of West Virginia and 

parts of 12 other states12. The Appalachian economy depends 

upon mining, forestry, agriculture, chemical industries, and 

heavy industry, with limited manufacturing and service 

industries. Appalachia is a region of widespread economic 

contrasts, with 17% of Appalachia living in poverty12. 

 

The Appalachian town of Alderson, West Virginia, has 

1184 persons who make up 315 family units13,14. Alderson 

West Virginia’s population is made up of 91% Caucasians, 

5% African Americans, 3% Hispanics or Latinos, and 1% 

other. The town is unique in that it sits on the Greenbrier 

River, with half of the city on the Greenbrier County side of 

the river and half on the Monroe County side. Nonetheless, 

the city is unified and run by one city government13,14. 

 

Alderson recently became a food desert, by all definitions, 

when its only grocery store closed its doors on 31 December 

2014. The closest grocery store for Alderson residents is now 

17.7 km (11 miles) away. The closing of the grocery store 

left Alderson residents served by four fast food restaurants 

and two convenience stores. In addition, the poverty rate in 

Alderson had just reached 22.9%, with 52% of its children 

living in poverty13,14. This rate of poverty is much higher than 

the national poverty rate of 14.8%15. Part of the rise in 

Alderson’s poverty is the lack of economic development and 

the failure of income levels to rise, causing a relative drop in 

per capita income of 16% over a 3-year period8. All of these 

changes, with the final one being the closing of Alderson’s 

only full-service grocery store, left Alderson unquestionably 

in a food desert. Alderson is now on the USDA list of food 

deserts16. 

 

News in October 2014 of the impending grocery store 

closure alerted the community members that Alderson would 

soon become a food desert. Alderson community members 

rallied together to proactively face this impending food 

desert. Community members organized themselves by 
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creating a food hub, a business or organization that actively 

manages the collection, distribution, and marketing of food 

products. These food products are generally produced 

locally, and their distribution and sale in local markets 

benefits local businesses as well as individual community 

members. The Alderson Community Food Hub includes the 

Alderson Community Market, a community garden, and the 

Alderson Green Grocer. The Alderson Community Market is 

the local name for what others usually refer to as a farmers’ 

market. The Alderson community garden is a tract of land, 

within the city limits, where any community member can 

rent a plot of land to grow a garden. The Alderson Green 

Grocer is a small grocery cooperative that was initiated as the 

Alderson community became a new food desert. The new 

Green Grocer has a store front where residents can make 

food purchases. 

 

The purpose of this study was to learn how the Alderson 

Food Hub responded to the creation of the new food desert, 

when the town’s only grocery store closed. Because the 

Alderson Community Market and garden already existed 

prior to the closing of the grocery store, this study was able 

to monitor how the community market and garden were 

affected by the grocery store closure. The Green Grocer 

opened its doors on 1 April 2015, 3 months after the full-

service grocery store closing. The sales activities of the Green 

Grocer were monitored for 3 months to see which food 

desert needs were being met or unmet by this food hub 

cooperative. 

 

It is beyond the scope of this article and out of context with 

this research project to present all the legal work and 

organizational issues that had to be overcome in order to 

make the Alderson Food Hub functional. This study is 

focused on two aspects of response to the impending food 

desert – community member behaviors and business 

activities. The research agenda was categorized into survey 

activities regarding individual community member food 

shopping behaviors before and after the food desert; 

restaurant activities before and after the food desert, 

community market response to the food desert, and the 

Green Grocer sales activities within the food desert. 

Methods 
 

Procedures 
 

The Center for Rural and Community Health (CRCH) at the 

West Virginia School of Osteopathic Medicine was contacted 

by the president of the Alderson Community Food Hub about 

the impending food desert and opening of the Alderson 

Green Grocer. This led to the development of a community-

based participatory research effort. Members of the CRCH 

research team met with the president and other members of 

the Alderson Community Food Hub Board of Directors 

various times to organize the study. (Details of the 

community meetings are irrelevant to the focus of this 

article.) An open-forum meeting was also held for any lay 

member of the community to attend. The study was designed 

so that all of the community stakeholders would be surveyed 

about their behaviors and business activities related to the 

emerging food desert. Details for each facet of survey and 

data collection follow. 

 

Data collection 
 

Community member survey:  A 17-item survey was 

designed to investigate individual community member food 

acquisition behaviors before and after the emergence of the 

food desert. The survey contained questions relevant to 

participant demographics, use of the national Supplemental 

Nutrition Assistance Program (SNAP), use of the Women, 

Infants, and Children (WIC) program, shopping at the new 

Alderson Green Grocer, local restaurant use, gardening, and 

reliance on the Alderson Food Pantry. (Food pantries are 

non-profit charitable organizations that store and distribute 

food locally to people who, without their help, would 

experience hunger and/or malnutrition. Food pantries 

distribute food freely or at a nominal cost to low-income 

residents and often the homeless. Many food pantries in the 

USA are run by faith-based organizations.) The Alderson 

Food Pantry is run by the Alderson Ministerial Association, 

represented by six Christian religious denominations. 
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The community member survey was delivered to community 

members through several mechanisms. Four members of the 

research team went door-to-door one Saturday to gather 

community survey data. Surveys were placed in businesses 

most frequented by Alderson community members. These 

included the Alderson pharmacy, the family restaurant, the 

community market, the food pantry, and the newly 

established Green Grocer. One adult family member 

completed the survey for their respective family unit. The 

survey was administered 2–3 months after the opening of the 

Food Hub’s Green Grocer. The survey was also administered 

to local church congregations. 

 

Food price comparison:  When the full-service grocery 

store in Alderson closed, the nearest grocery store was 

17.7 km (11 miles) distant. One of the study questions was to 

determine how competitive the new Green Grocer was 

compared to large grocery stores in the nearest neighboring 

city. The research team constructed a list of 27 commonly 

purchased food items (eg milk, eggs, bread, lettuce, cheese, 

ground beef) and manually performed a price comparison 

among the new Alderson Green Grocer, the nearest large 

national supermarket chain store, a discount grocery 

warehouse, and an independent grocery chain store. The 

independent grocery store chosen is part of the Independent 

Grocers Alliance. The large national supermarket was 

selected because it is the nearest grocery superstore to 

Alderson. The discount food warehouse was chosen because 

it was the closest discount grocery warehouse. The 

independent grocery store was selected because it is part of 

the same independent grocery store chain as the store that 

closed in Alderson. The selection of the independent grocery 

store allowed the research team to determine how 

competitive pricing between the Green Grocer and the 

Alderson independent grocer would be if the Alderson 

independent grocer had not closed. The large national 

supermarket, discount warehouse, and independent grocer 

are all within 2.4 km (1.5 miles) of each other. 

 

In addition, price comparisons were made to include the cost 

of gas/petrol for travel to the grocery stores. Estimates were 

calculated in US dollars at the cost when the survey was taken 

(US$0.63 per liter or US$2.40 per gallon). The rate of 

8.5 km per liter (20 miles per gallon) was used, because this 

is the rate of the average American pick-up truck and sport 

utility vehicle, the most popular two vehicles in Alderson. 

The distance of a radius of 4.8 km (3.0 miles) was used to 

include the distance Alderson residents would travel to the 

Green Grocer. 

 

Green Grocer survey:  Data for the new Green Grocer 

were obtained through a survey that was completed by the 

store manager and through procurement of sales receipts that 

were provided by the store manager (cash register receipts). 

The main data obtained from the Green Grocer were daily 

customer count, average amount spent per purchase, best-

selling items, worst-selling items, requested items, and 

percentage of sale items obtained from local producers. 

 

Restaurant survey:  Alderson has four fast food 

restaurants: a family restaurant, a sandwich shop, a 

smokehouse bar and grill, and a fast food restaurant. An 

eight-item survey was designed to determine the food 

acquisition and customer sales for the restaurants. The survey 

determined how much of the restaurant food was supplied 

from local producers, and if this changed with the closing of 

the grocery store. The survey also determined if customer 

food sales changed with the grocery store closure, and if 

customers requested healthier foods due to the grocery store 

closing. 

 

Community garden:  The Greenbrier Catholic Church and 

Federal Emergency Management Agency provide community 

garden plots, at two city locations, for any community 

member. Each garden plot is 3 m by 3 m (10 ft by 10 ft) in 

size and costs US$10 per year. The research team surveyed 

how many community garden plots and home garden plots 

were planted before and after the closure of the Alderson 

grocery store. 

 

Community market:  The Alderson Community Market is 

made up of various vendors who sell their wares every 

Saturday morning from 8.30 am until 12.30 pm at the market 

square in the town center. Approximately 12 vendors 
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participate each week, but not every vendor participates 

during any given week. Some vendors are farmers and some 

are craft persons. The market runs from May through 

October. An extension of the community market is the 

mobile food unit. The mobile food unit distributes locally 

produced food on a monthly basis to Alderson Manor, which 

is a community housing project for the elderly and the 

economically disadvantaged. The community member 

survey, previously described, questioned community 

members about use of the community market. One 

researcher traveled with the mobile food unit during the 

months of July and August 2015, to record its food 

distribution activities. 

 

Data analysis 
 

All data were compiled into spreadsheet format and analyzed 

using the Systat v13.1 statistical software program (Systat 

Software, Inc.; http://www.systatsoftware.com). 

Demographic and descriptive data were compiled and 

analyzed using basic statistics (means, median, range, 

standard error of the mean, percentages, and ratios). Group 

comparisons for numerical data were conducted using an 

independent t-test for separate group comparisons and a 

dependent t-test for within-group pre- and post-comparisons. 

An analysis of variance (ANOVA) was used for multiple 

group mean comparisons. Group-by-group comparisons for 

response rates or ratios were made by testing the equality of 

two proportions test. Categorical data were analyzed by the 

use of the χ2 test, the equality of two proportions test, or 

frequency distribution analysis. Group averages are reported 

as mean ± standard error of the mean (SEM). Significance for 

all analyses was set at the p<0.05 level. 

 

Ethics approval 
 

The study protocol was submitted to the West Virginia 

School of Osteopathic Medicine Institutional Review Board 

for research involving human subjects (approval number 

WVSOM IRB #2015-7). The study met the 45 CFR 46.101 

(b) (2) research involving the use of educational tests 

(cognitive, diagnostic, aptitude, achievement), survey 

procedures, interview procedures or observation of public 

behavior criteria for Exempt status. 

 

Results 
 

There are 315 families residing in Alderson. The community 

member survey was completed by 155 of these families. 

According to sample size calculations, this family response 

rate of 49% was a large enough sample size to accurately 

represent the Alderson family population17. Accordingly, a 

5% margin of error was calculated for the community survey 

response17. 

 

One adult (≥18 years) answered the community member 

survey for his/her respective family. The responders were 

30% men (n=46) and 70% women (n=109). The average age 

of the community member survey respondent was 

56.7±2.2 years for men and 52.5±1.8 years for women 

(mean±SEM). There was no significant difference in age 

between the men and women respondents (p=0.17). Of the 

respondents, 25% (n=39) were using SNAP, and only 4% 

(n=6) were using the WIC program. 

 

Almost all of the respondents (97%, n=150) were aware of 

the new Food Hub Green Grocer, and 91% (n=141) had 

shopped at the Green Grocer. Table 1 shows the sample 

population’s frequency of shopping at the Green Grocer. 

Even though a majority of the sample population regularly 

shopped at the Alderson Green Grocer, 77% (n=120) of 

them did most of their grocery shopping at a store more than 

17.7 km (11 miles) from Alderson. The number of long-

distance grocery shopping trips families made after the food 

desert (3.3±0.4 trips per month) did not change significantly 

(p=0.16) from the number that were made before the food 

desert (2.8±0.3 trips per month). 

 

The price comparisons for the 27 food items at the four 

grocery stores are shown in Table 2. The estimated cost 

savings to travel to the nearest grocery store outside of 

Alderson to buy these 27 common food items would be 

US$18.77. The costs of the 27 food items at the Green 
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Grocer would be US$5.42 more than they would have been if 

the Alderson grocery store had not closed. 

 

The Green Grocer is open for business from 10.30 am until 7.00 

pm Monday through Saturday. The store hours for the discount 

warehouse and independent grocer are 8.00 am to 10.00 pm, 

while the national supermarket store is open 24 hours each day. 

These three stores are all open 7 days a week. The Green Grocer 

survey revealed that the store has an average of 97 customers a 

day, and that the average transaction amounts to US$13.03. The 

top selling items at the Green Grocer are tomatoes, eggs, bananas, 

watermelon, and ground beef. The Green Grocer is not a full-

service grocery store. The following items were frequently 

requested by customers: toilet paper, bottled water, aluminum 

foil, and plastic ware. Stocked items at the Green Grocer that did 

not sell were baby food and breakfast cereal. Between 18% and 

32% of the Green Grocer products were supplied by local 

producers. 

 

When community members who shopped at the Green 

Grocer monthly or less were asked why they do not shop 

there more often, 44% (n=21) said the store had limited 

items, and 36% (n=17) said the store was too expensive. The 

remaining 20% reported various other reasons. 

 

The community survey also revealed that the emergence of the 

food desert did not change the frequency of customer visits to the 

four local restaurants in Alderson (p=0.85). Families frequented 

local restaurants at the rate of 2.98±0.54 times a month before 

the food desert and 3.05±0.51 times a month after the food 

desert. Table 3 shows the distribution of favoritism for restaurant 

business shared by the local restaurants. 

 

Restaurant managers reported that the emergence of the food 

desert did not significantly affect their business. The new 

food desert did not affect restaurant menu prices, customer 

patronage, food costs from wholesale suppliers, or volume of 

sales. However, the Smokehouse restaurant reported that the 

closed Alderson grocery store had previously supplied them 

with hot dogs and buns, which now had to be purchased from 

another supplier. The family restaurant, the Smokehouse, and 

the sandwich shop reported that during the time between the 

closure of the Alderson grocery store and the opening of the 

Green Grocer, customers frequently requested non-menu 

items for use in home meal preparation. The requested items 

were eggs, milk, tomatoes, onions, peppers, potatoes, and 

fruit. There were no significant changes in restaurant visits 

for those who were on the SNAP or WIC program (data not 

shown). 

 

The Alderson Food Pantry was used by 44% (n=68) of the 

community members surveyed. Of those that used the food 

pantry, 43% (n=29) said they rely on the food pantry more 

now than they did when the Alderson grocery store was in 

business. Several community members reported getting food 

items from the food pantry that they would have otherwise 

purchased from the Alderson grocery store before it closed. 

Eighteen percent (n=12) of food pantry users said they now 

rely on the food pantry for fruits, vegetables, and meats. 

Fifteen percent (n=10) said they now rely on the food pantry 

for dairy products, while 13% (n=9) say they now rely on the 

food pantry for canned or bottled food. 

 

Home food production and storage was also recorded in the 

community member survey. Table 4 shows how home food 

production and preservation changed due to the emergence 

of the food desert. Although 12 families began gardening and 

5 families began preserving food after the food desert, the 

change in proportions for these variables was not statistically 

significant (p=0.16, p=0.54 respectively). Nonetheless, the 

practical significance is that 17 families changed their food 

acquisition and storage practices due to the food desert. 

 

Sales at the community market or the number of vendors at 

the community market did not change due to the food desert. 

A new mobile food unit distributed food from community 

market vendors to 13 families in the Alderson Manor. Cost of 

fresh produce distribution was US$36 per week for a minimal 

commitment of 6 weeks. The food distribution for June 

included strawberries, watermelon, green beans, cantaloupe, 

and lettuce. July’s distribution included strawberries, green 

beans, kale, cucumbers, potatoes, beets, squash, zucchini and 

onions. August food included cucumbers, squash, zucchini, 

tomatoes, apples, peaches, and corn. 
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Table 1:  Frequency of Green Grocer shopping 

 
Visits per family n(%) 
Never  14 (9%) 
Once or twice  35 (23%) 
Monthly  12 (8%) 
Twice a month  22 (14%) 
Weekly  63 (40%) 
Daily  9 (6%) 

 

Table 2:  Food price comparisons 

 
Food item Green Grocer National 

supermarket 
chain store 

Discount 
warehouse 

Independent 
grocery chain 

store 
Eggs (dozen)  3.75 2.97 2.69 2.25 
Milk (gallon)  5.25 2.87 3.09 2.99 
Ritz Crackers (13.7 oz)  4.49 2.50 1.79 3.99 
Corn Flakes (12 oz) 3.99 2.68 2.99 3.39 
Kraft Ranch Dressing (8 oz)  2.29 1.68 0.99 2.19 
Jif Peanut Butter (16 oz)  3.29 2.48 1.69 2.89 
Red potatoes (lb) 0.75 1.09 0.94 0.99 
Watermelon 4.00 1.98 4.99 5.99 
Bananas (lb) 0.69 0.54 0.59 0.68 
Orange 0.40 0.74 0.31 0.33 
Apples (lb)  0.99 1.47 1.49 1.49 
Green peppers (lb)  1.09 0.78 2.38 1.79 
Pineapple 4.25 2.68 2.98 2.98 
Grapes (lb)  2.19 1.98 2.69 2.98 
Tomatoes (lb)  1.00 0.98 1.79 1.68 
Lettuce (head)  1.89 0.58 1.99 1.69 
White bread (loaf)  2.49 1.28 2.49 1.25 
Whole grain bread (loaf)  3.59 2.68 2.69 1.49 
Cheddar cheese (lb)  5.18 4.93 1.79 6.00 
Ground beef (lb)  3.83 3.96 3.99 4.69 
Chicken Breast 2.66 1.94 2.99 1.68 
Pasta (lb dry)  1.49 1.00 0.89 1.49 
Coffee (Maxwell House) 8.11 6.74 5.87 11.29 
Sugar (10 lb) 8.38 4.98 5.73 5.89 
Flour (5 lb) 3.99 1.56 2.59 2.79 
Onion (lb)  1.25 0.88 0.99 0.99 
Total 81.28 57.95 63.41 75.86 
Gas/petrol costs  0.72 5.28 5.28 5.28 
Total with gas/petrol  82.00 63.23 68.69 81.14 

 

Table 3:  Alderson residents’ favorite restaurant 

 
Restaurant n(%) 
Fast food restaurant  18 (12%) 
Family restaurant  73 (47%) 
Smokehouse bar and grill 5 (3%) 
Sandwich shop  45 (29%) 
Restaurant not in Alderson  14 (9%) 
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Table 4:  Home food production and storage before and after the food desert 

 
Variable Before (n(%)) After (n(%)) Change (n(%)) 
Raise a vegetable garden 58 (37%) 70 (45%) 12 (+21%) 
Raise livestock for meat  14 (9%) 14 (9%) 0 (0%) 
Raise livestock for dairy  2 (1%) 2 (1%) 0 (0%) 
Store canned or packaged food  70 (45%) 70 (45%) 0 (0%) 
Preserve food items  47 (30%) 52 (34%) 5 (+11%) 

 

 

 

Discussion 
 

At a time when many food deserts are being eliminated across 

the US, new food deserts are emerging due to hundreds of 

grocery store closures10. The irony extends even further in 

that many people think the solution to the food desert 

problem is opening grocery stores in the midst of existing 

food deserts2. When the community of Alderson, West 

Virginia, was faced with an impending food desert, one of its 

reactions was to open a new grocery store or cooperative 

(Green Grocer). Data from this study show that 86% of the 

Alderson community shop at the Green Grocer, but that 77% 

do a majority of their grocery shopping at a supermarket 

more than 16 km (11 miles) from home. The Green Grocer 

sales receipts confirm this, showing the average purchase 

amount of only US$13.03, clearly not enough to feed a 

family. A similar study, conducted in an urban setting, 

showed that opening a grocery store in a food desert was not 

a guaranteed success2. Community members in this city did 

not embrace the new grocery store, and it closed its doors 

after only 18 months of operation. Other related studies 

show that placement of a grocery store in an urban food 

desert does not ensure its success or that dietary behaviors 

improve with better food access2,3,18-20. Therefore, food 

access is not the entire answer to the food desert problem. 

 

Many residents in urban and rural areas drive distances 

further than the nearest grocery store to purchase foods at the 

best price2,3,18-21. The most common barrier to obtaining food 

in rural areas is cost18,21. The food price comparison in this 

study supports this behavior, showing people made significant 

savings by traveling greater than 17.7 km (11 miles) to 

purchase common food items. If the Official USDA Food 

Plans are used to estimate food costs22 and the calculated 30% 

increase in common food costs between the Green Grocer 

and the national supermarket chain store for this study were 

assumed to be consistent storewide, a family of four could 

save US$44.82 per week or US$179.28 per month by 

traveling the further distance to buy food at the large 

supermarket22. 

 

On the other hand, traveling long distances to buy cheaper 

groceries can have negative effects on health. The prevalence 

of obesity, cardiovascular disease and mortality rise with 

increased traveling distance to buy groceries1-5. People with 

poor access to healthy foods may spend less money by 

traveling long distances to buy food, but their low-cost food 

purchases are less healthy than comparable higher cost items8. 

Furthermore, when cost is the primary force behind distant 

food purchases, as seen in rural food deserts, people buy less 

fresh fruits and vegetables at these distant markets than they 

would otherwise6,7,9. These postulates are somewhat 

confirmed by the purchases that were made at the local 

Green Grocer. The four most popular food items bought at 

the Green Grocer (tomatoes, eggs, bananas, and 

watermelon) were more expensive than found at the distant 

supermarket. This means that the Alderson community 

valued these healthy fresh food items enough to purchase 

them locally at a higher price, and that unhealthy food items 

or 'junk food' purchases were not the most popular in the 

local market. 

 

Another factor affecting healthy dietary behaviors in rural 

food deserts is marketing. Research shows that low-price 
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supermarkets promote unhealthy food or 'junk food' sales 

more than healthy food3. In this study, fruits and vegetables 

dominated the view from the main entrance in 71% of the 

high-price stores and only 14% of the low-price stores. In 

contrast, 'junk food' dominated the entrance view in 67% of 

the low-price stores. The low-price stores averaged eight 

displays to promote healthy foods, while high-price stores 

averaged 20 displays of healthy foods3. 

 

The emergence of the Alderson food desert did not affect 

patronage to fast food restaurants, but it did cause an 

interesting change. During the interim between the closing of 

the Alderson full-service grocery store and the opening of the 

Green Grocer, community members requested that fast food 

restaurants sell them fresh fruits, vegetables, and dairy 

products. Furthermore, many of the food pantry patrons also 

relied more heavily on the food pantry for fruits, vegetables, 

meat, and dairy products after the emergence of the food 

desert. All of this data parallel the Green Grocer sales data: 

the top-selling items at the Green Grocer were fruits, 

vegetables, dairy, and meat. Thus, the Green Grocer seems 

to be meeting some of the food desert needs of Alderson 

community members, but not the bulk of their needs. A less 

immediate adaptation to the food desert was the 21% 

increase in home gardening and 11% increase in food 

preservation practices. 

 

Conclusions 
 

The rural Appalachian US town of Alderson, West Virginia, 

recently became a food desert. This elevated disease risk, 

because rural Appalachian food deserts have some of the 

highest cardiovascular disease and mortality rates in the 

country4. Community members organized a food hub to 

negate or minimize the effects of the food desert on food 

security. The opening of the Green Grocer played a part in 

offsetting only some of the effects of the food desert, because 

community members do not use the Green Grocer as a one-

stop shop for groceries. The patrons of the Green Grocer 

seem to use it as a convenience store to purchase fresh fruits, 

vegetables, and dairy products that families may lack before 

their next long-distance trip to a supermarket. Alderson’s 

low-income residents now rely more heavily on food pantry 

assistance, while a small number of others have turned to 

gardening and food preservation. 

 

It seems like the answer to the food desert problem in rural 

Appalachia is similar to that reasoned by a conglomerate of 

research on existing food deserts in urban areas. The first 

factor governing food acquisition behavior is food pricing, 

with the proximity of food access coming in 

second2,3,16,17,19,23. How to overcome these two major barriers 

in the midst of current economics and marketing in rural 

America remains to be answered. 
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