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Introduction 

The economic burden posed by nutrition-related chronic health conditions, such as 

obesity, cardiovascular disease, cancer, and diabetes, is tremendous. Good nutrition (i.e., healthy 

eating) is now recognized as one modifiable determinant of the prevention and management of 

chronic diseases.1 However, as life expectancy increases and the proportion of older adults with 

chronic diseases increases, the burden of chronic health conditions, functional decline, and 

diminished independence place an unprecedented strain on individuals, families, caregivers, 

communities, the health care system, and service providers.2, 3  Older adults in rural areas 

disproportionately grapple with problems that affect functional decline and loss of independence: 

high levels of chronic conditions, low levels of available health support, limited personal and 

community resources, geographic isolation, and poor nutritional health, among others.4-12   

Personal, structural, and neighborhood characteristics influence differential access to 

health resources, serving either as barriers or enhancements to lifestyle behaviors such as 

physical activity or healthy eating.13, 14  Healthy dietary patterns – fruits, vegetables, low fat 

dairy products, and diets low in total and saturated fat, cholesterol, and sodium – have been 

associated with primary prevention and management of nutrition-related health conditions.15-21 

However, these healthy foods are often not easily accessible.22    

Residents of rural and poor areas face the greatest structural and neighborhood 

disadvantages,4  with older adults in these regions being particularly challenged to make or 

maintain lifestyle changes that are critical for the prevention or management of disease. The 

conceptual model in Figure 1 provides a framework for food access and shows that access to 

healthful food is the result of the relationship between the food environment and potential 

consumers, and suggests that food choices are influenced by shopping opportunities that are 



available (potential access) and the shopping opportunities that are utilized (realized access).23-27 

The food environment is 

characterized by the number and 

type of food stores; availability of 

food categories, such as fresh fruit; 

and variety of different items within 

a category.  Senior consumers are 

characterized by their neighborhood 

of residence, availability of a 

vehicle, public transportation, 

financial resources, home 

environment, household size, 

employment, and health. Barriers or 

facilitators associated with the food 

environment and/or consumer 

influence the selection of food purchase opportunity at a given time.  

Physical access is a major problem for people in deprived communities; those without 

cars, the elderly, and people on low incomes.28-31  There is strong evidence that residents of rural 

areas are affected by poor access to supermarkets and health food items.32-38  However, little is 

known about the spatial challenges to good nutrition faced by seniors who reside in rural areas.     

Nutritional disparities faced by seniors in rural areas make understanding access to a variety of 

fruits and vegetables especially critical.  In order for rural seniors to be food secure and have 

access to fruit and vegetables, food  resources need to be accessible (located near neighborhoods, 
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especially low-income or rural areas, or with transportation available) and available (include a 

variety of fruits and vegetables in local stores.  In this report, data from the Brazos Valley Food 

Environment Project (BVFEP) are combined with the Brazos Valley Health Assessment 

(BVHA) and 2000 U.S. census data to examine objective and perceived access to fruits and 

vegetables. BVFEP data include identification and geocoding of food stores in six rural counties 

in Texas, using ground-truthed methods,32  and on-site assessment of the availability and variety 

of fresh and processed (canned, frozen, and 100% juice) fruits and vegetables in all food stores, 

using an observational survey.38  Thus, the goals of this study were (a) to identify and assess the 

availability of fruits and vegetables through direct observation in a large rural area of six 

counties in Texas; (b) examine the characteristics of perceived access to food stores by 645 

seniors who participated in the Brazos Valley Health Assessment (BVHA); and (c) evaluate the 

associations among neighborhood characteristics, perceived and objective measures of food 

access, and nutrition-related outcomes of the BVHA seniors. 

 

Methods 

Rural setting  
 

The Brazos Valley is a 7-county region in Central Texas (see Figure 2) consisting of the 

urban center of Brazos County and six rural counties. The 6-county study area included 101 

census block groups, a rural land area of approximately 4,500 square miles, and a population of 

more than 119,650 people. The six counties also include five urban clusters (i.e., population 

>2,500), several smaller towns (population 156-1,555), and many unincorporated areas.32, 39  The 

five urban clusters, which comprise all or parts of 26 CBG, were located in five of the six 

counties; the populations for the five urban clusters were 3,181, 3,569, 5,132, 6,296, and 



11,952.39  Regular public transportation 

services, such as fixed route, commuter, or 

taxi services, were not available in the study 

area.40, 41 Three databases, specific to the 

study area, were linked: 1) Brazos Valley 

Food Environment Project (BVFEP), 2) 

BVHA, and 3) 2000 U.S. Census Summary 

File 3 (SF-3). 

 

Brazos Valley Food Environment Project (BVFEP)  

This study used food store data from the 2006-2007 Brazos Valley Food Environment 

Project (BVFEP), which was approved by the Institutional Review Board at Texas A&M 

University.  BVFEP data included the on-site identification and geocoding of all supermarkets, 

grocery stores, convenience stores, dollar stores, mass merchandisers, and pharmacies; and 

completion of an observational survey of the availability and variety of fresh and processed 

(canned, frozen, and juice) fruits and vegetables in 185 food stores.32, 38  Specifically, the BVFEP 

used ground-truthed methods in a two-stage approach to determine the access to and availability 

of fruit and vegetables to residents of the 101 CBG in six rural counties in the Brazos Valley of 

Texas.  As previously described,32  trained observers systematically drove all highways 

(Interstate, U.S., and State), farm-to-market roads, and city or town streets/roads within the study 

area (see Figure 3).  All traditional (supercenters, supermarkets, and grocery stores), convenience 

(convenience stores and food marts), and non-traditional (dollar stores, mass merchandisers, and 

pharmacies) food stores were enumerated through direct observation and on-site determination 
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of geographic coordinates using a 

Bluetooth Wide Area Augmentation 

System (WAAS)-enabled portable 

Global Positioning System (GPS) 

receiver and the World Geodetic System 

1984 datum.42  Following the 

enumeration of food stores, an 

observational survey instrument was 

developed, tested, and administered in all food stores by trained observers to determine the 

availability and selection of fruits and vegetables.38  

 
Measurement of fruit and vegetable availability  

The availability of fruits and vegetables was separately determined from an observational 

survey of the presence and variety of fresh and processed fruits and vegetables.38  Processed 

fruits and vegetables included canned, frozen, and juice.43 Healthier processed fruit included fruit 

canned in natural juice, fruit canned in light syrup, frozen fruit without added sugar, and 100% 

fruit juice. Healthier processed vegetables included vegetables canned and frozen without a 

sauce and 100% vegetable juice. Variety was operationalized as the number of different food 

items within a fruit or vegetable category (e.g., number of different fresh fruits).  

Overall fruit score. Separate scores were constructed from a total of different fruit for 

fresh fruit (0 = none, 1 = 1-3, and 2 = ≥ 4); canned fruit in natural juice (0 = none, 1 = 1-4, and 2 

= ≥ 5); canned fruit in light syrup (0 = none, 1 = 1-4, and 2 = ≥ 5); frozen fruit (0 = none, 1 = 1-

4, and 2 = ≥ 5); and 100% fruit juice (0 = none, 1 = any).  A summary score for overall fruit was 

created by summing the category scores for fresh fruit, canned fruit in natural juice, canned fruit 
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in light syrup, frozen fruit, and 100% fruit juice. Overall fruit scores range from 0 (worst 

availability of fruit) to 9 (best availability of fruit).  Because the overall fruit score was highly 

skewed, a three-category variable was constructed for level of overall fruit availability: poor 

availability (fruit score: 0-1), medium availability (fruit score: 2-3), and good availability (fruit 

score: 4-9). 

Overall vegetable score. The overall vegetable availability score combines variety and 

the presence of a dark green vegetable (e.g., broccoli, collard greens, kale, spinach, or turnip 

greens).78 Separate scores were constructed from a total of different vegetables for fresh 

vegetables (0 = none, 1 = 1-4 and no dark green, 2 = ≥5 and no dark green or 1-4 and a dark 

green, 3 = ≥5 and a dark green); canned vegetables (0 = none, 1 = 1-4 and no dark green, 2 = ≥5 

and no dark green or 1-4 and a dark green, 3 = ≥5 and a dark green); frozen vegetables (0 = none, 

1 = 1-4, and 2 = ≥ 5); and 100% vegetable juice (0 = none, 1 = any).  Overall vegetable scores 

range from 0 (worst availability of vegetables) to 9 (best availability of vegetables).  A four-

category variable was constructed for level of overall vegetable availability: no availability 

(vegetable score: 0), poor availability (vegetable score: 1-2), medium availability (vegetable 

score: 3-4), and good availability (vegetable score: 5-9). 

  
 Brazos Valley Health Assessment (BVHA) 

The BVHA was a joint effort of the Brazos Valley Health Partnership and the Center for 

Community Health Development at the School of Rural Public Health. The assessment was 

conducted in all seven of the Brazos Valley counties and included more than 2,500 adults.   

Questions were included to address demographics, height and weight, health status, chronic 

diseases and conditions, transportation, neighborhood, food and nutrition, and community issues. 

A professional survey company was contracted to collect survey data. Using random-digit 



dialing, community residents were called, and respondents were randomized by asking for the 

adult resident of the household who had the next birthday. Then, that person was informed of the 

purpose of the survey and if they agreed to participate, a survey packet was mailed to them 

(including survey instrument in English or Spanish, instructions, a $2 incentive, and a self-

addressed stamped envelope). Of those who could be reached by telephone, 32 percent agreed to 

participate, and of those, 52 percent (n = 2,582) returned completed surveys. Although the 

completed surveys were representative of the population distribution geographically (rural versus 

urban) and persons with a household income below the poverty threshold, women and older 

adults were overrepresented and race/ethnic minorities (African Americans and Hispanics) and 

individuals with limited education (completed less than 9th grade) were underrepresented in the 

survey sample. Of the 2,539 who provided their age, 952 (37.5%) were seniors (60 years or 

older); and 663 of these seniors resided in the six rural counties. Rural seniors with addresses (n 

= 645) were geocoded; and this was the final sample for inclusion in this study.  

 

Food and nutrition survey questions  

The adequacy of community food resources was assessed using three items asked on a 5-

point Likert scale (e.g., 1=strongly agree to 5= strongly disagree): 1) little variety in types of 

foods that can be purchased; 2) few grocery stores or supermarkets; and 3) food prices are high. 

Adequacy of home food resources was assessed using two items on a 3-point scale (1=often true, 

2= sometimes true, and 3=never true): 1) the food we bought last month didn’t last and we didn’t 

have enough money to buy more; and 2) we couldn’t afford to eat balanced meals. Three dietary 

behavior questions were asked to determine the number of servings of fruit consumed each day; 

the number of servings of vegetables; and the number of days a week that a regular breakfast 



meal was consumed.  Perceptions about the store where most of the groceries were purchased 

was assessed using three questions on a 5-point Likert scale (e.g., 1=excellent 5=poor): 1) how 

would you rate the variety of fruits and vegetables at this store; 2) how would you rate the 

freshness of fruits and vegetables; and 3) how would you rate the price of fruits and vegetables?  

perceptions of the store where they purchase most groceries, and access to affordable, healthful 

food. Additional BVHA data included sample sociodemographic characteristics and 

neighborhood activity. Respondents were also asked how far in miles they travel for groceries 

and usually how long (in minutes) it usually takes. 

 

Senior congregate meal sites 

Data were obtained from the Brazos Valley Area Agency on Aging to identify all 

locations for senior congregate meals programs in the six rural counties. Eleven locations were 

identified and geocoded to their street address. There were two locations in each of five of the 

counties and one in the sixth county. 

 
 
Potential Spatial Access 

Neighborhoods were characterized by census block group (CBG), which represent the 

smallest geographic unit of the census from which detailed “long form” social and economic data 

are tabulated.44, 45  The population-weighted centroid for each of the 101 CBG was calculated 

using the ArcGIS Desktop tool Mean Center (Version 9.2, Environmental Systems Research 

Institute). This tool constructs the CBG mean center based on the mean-weighted x and y values 

of the block population centroids.32  Proximity measure was used as the criterion for spatial 

access. ESRI’s Network Analyst extension in ArcInfo 9.2 was used to calculate the shortest 



network distance along the road network between two sets of paired point data. For 

neighborhood access, distance was calculated from the population-weighted centroid to the 

nearest corresponding food store within the six-county study area; for senior access, distance 

was calculated from the address of each BVHA senior participant to the nearest corresponding 

food store. Separate distances were calculated from each CBG to the nearest food store 

(supercenter, supermarket, grocery store, convenience store, mass merchandiser, dollar store, and 

pharmacy), nearest food store with a good variety of fresh fruits or vegetables, and to the nearest 

food store with a good variety of fresh and processed fruits or vegetables. Spatial access to the 

nearest senior congregate meal site was determined from each CBG and from each BVHA 

participant. 

 
Neighborhood socioeconomic characteristics 

Socioeconomic characteristics were extracted from the SF-3 for all 101 CBG in the rural 

study area to describe socioeconomic deprivation, minority composition, and population 

density.32 Deprivation represented unemployment (persons age 16 y and older in the labor force 

who were unemployed and actively seeking work), poverty (persons with incomes below the 

federal poverty level), low education attainment (persons age 25 y and older, with less than a 

10th-grade education), household crowding (occupied households with more than one person per 

room), public assistance (households receiving public assistance), vehicle availability (occupied 

housing with no vehicle available), and telephone service (occupied housing with no telephone 

service).  Established procedures were used to merge the SF-3 data for the six rural counties, 

conduct iterated principal factor analysis, and construct a standardized index of neighborhood 

socioeconomic deprivation.32, 46, 47   Based on the distribution of scores for index, a three-

category variable for overall neighborhood socioeconomic deprivation: low deprivation (highest 



overall socioeconomics and lowest quartile of deprivation scores), middle deprivation (middle 

two quartiles), and high deprivation (lowest overall socioeconomics and highest quartile of 

deprivation scores).32  In addition, percent of residents over the age of 60 years was extracted 

from SF-3 for each CBG. 

 
 
Statistical analysis 

Release 9 of Stata Statistical Software was used for all statistical analyses; p <0.05 was 

considered statistically significant. Descriptive statistics were estimated for the accessibility, 

neighborhood characteristics, and availability and variety of fresh and processed fruit or 

vegetables.  Distances from the population-weighted centroid of each CBG to the nearest FS 

(supermarket or supercenter, convenience store, dollar store, and mass merchandiser) were 

calculated, as were distances to the nearest senior congregate meal site and food store with a 

good selection of fruit or vegetables. Descriptive statistics were estimated for BVHA data for 

senior participants. Network distances were then calculated to the nearest food store type, as well 

as nearest food store with a good selection of fresh or processed fruit or vegetables. Finally, 

multiple regression models were estimated to determine the variables associated with food store 

or congregate meal site distance. 

 
 

FINDINGS AND DISCUSSION 
 

Neighborhood characteristics and access to food stores 

The rural food environment included 186 food stores and 11 senior meal sites: there were 

one supercenter, 11 supermarkets, 12 grocery stores, 141 convenience stores, 16 dollar stores, 



four mass merchandisers, and one pharmacy. The food store sample for this study included 185 

food stores; one convenience store was excluded because of refusal for an in-store survey of food 

items. Table 1 shows the distribution of individual socioeconomic characteristics and percentage 

of seniors from the 2000 U.S. Census SF-3 among the 101 CBG. On average, seniors comprised 

21.5% of neighborhood populations. In data not shown, the senior composition in each of more 

than 26% of CBG (n = 27) was greater than 25%.  Table 1 also the shows the distribution of 

distances from the population-weighted centroid of each CBG to the nearest supermarket, 

grocery store, convenience store, and senior meal site. Neighborhood socioeconomic deprivation 

was calculated from SF-3 data.32 In a test of trend across ordered groups of increasing senior 

composition, the distance to the nearest supermarket/supercenter increased significantly 

(p=0.003). In a multiple variable regression model (data not show), an increase in neighborhood 

percentage of seniors was associated with greater distance to the nearest supermarket/supercenter 

(p <0.01); and an increase in population density and socioeconomic deprivation were associated 

with shorter distance to the nearest supermarket/supercenter (p <0.001). The overall model R2 

was 0.41. In the 27 neighborhoods with the largest concentration of senior residents, the average 

distance to the nearest supermarket was 14.0 miles (median = 13.0 mi), with a range of 0.25 mi – 

33.6 mi; the nearest senior meal site was 8.9 miles (median = 9.6 mi), with range of 0.6 – 20.6 

miles. Table 2 shows the percentage of neighborhoods (CBG) with at least one 

supermarket/supercenter or senior meal site within a specific network distance of the population-

weighted centroid of the 101 CBG (e.g., < 1mi, 1-2.9 mi, 3-4.9 mi, 5-9.9 mi, and ≥10 mi). 

Residents in more than 47% (n = 48) of the rural neighborhoods (CBG) had to travel at least 10 

miles one-way to reach a supermarket/supercenter; residents in 32.7% of neighborhoods (n = 33) 

had to travel at least 10 miles to reach the nearest senior meal site.  Adjusted regression model 



(data not shown) revealed that an increased percentage of seniors in a neighborhood was 

associated with increased distance to the nearest supermarket (p <0.01); increased population 

density and neighborhood deprivation were associated with decreasing distance (p <0.001). The 

R-squared for this model was 0.412.  

   

Neighborhood access to fruits and vegetables 

Table 3 shows the availability and variety of fresh and processed fruits and vegetables by 

type of food store. The data show that 

variety of fresh or processed fruits and 

vegetables was better in supermarkets 

compared with grocery stores, and in 

dollar stores compared with 

convenience stores. Table 4 shows the 

level of availability and variety of fruit 

and vegetables. Overall poor 

availability of fruits and no availability 

of vegetables were found exclusively in 

convenience stores. Good selection of 

fruits or vegetables could be found 

among six of the seven types of food stores.  Neighborhood distances to the nearest food store 

with fruits or vegetables were calculated (see Table 5). Table 2 shows the percentage and number 

of neighborhoods with at least one opportunity for a good selection of fresh or processed fruits or 

vegetables within specific distances from population-weighted neighborhood center. Overall 

Figure 4 



access was better for fresh fruit compared with fresh vegetables. In the 33 neighborhoods that 

were at least 10 miles from nearest food store for fresh fruit (see Figure 4), seniors were 21.4% 

of the population; median percentage of seniors in these neighborhoods was 22.2%. Percentage 

of seniors remained about the same in the 16 neighborhoods that were at least 10 miles from 

fresh or processed fruit (22.4±7.6; median 24.2%). There were 38 neighborhoods, with an 

average of 21.7% seniors that were at least 10 miles from the nearest food store for a good 

selection of fresh vegetables. For fresh or processed vegetables, 12 neighborhoods (24.6±5.6; 

median 27.3% seniors) were at least 10 miles in distance.  

 
Brazos Valley Health Assessment (BVHA) seniors 

Table 6 shows sociodemographic and health characteristics for the BVHA seniors. 

Almost 35% of the seniors reported a household income below 200% of the Federal Poverty 

Level. In data not shown, 21.5% reported their health as being better than the previous year; 

59.3% about the same; and 19.2% worse than the previous year. Almost 26% reported that they 

did not have hypertension, diabetes, heart disease, or obesity. At the same time, 38.5% reported 

that they had at least two of these health conditions. Individual evaluations of community food 

resources, household food security, stores where most of the household groceries are purchased, 

and access to healthful food are presented in Table 7. For 60% of the seniors, there were few 

grocery stores or supermarkets in their community; there was little variety of foods (32.7%); and 

food prices were high for more than 80% of seniors. For many seniors, there were problems with 

variety, freshness, or price of fruits and vegetables in the stores where most of their groceries 

were purchased. Eating habits for the 645 BVHA seniors are shown in Table 8. In data mot 

shown, more than 45% of seniors traveled at least 13 miles to purchase groceries for the 

household. Few of the BVHA seniors consumed the recommended intakes of fruits or 



vegetables; 14.4% consumed at least three daily servings of fruit; and 4.5% consumed at least 

five daily servings of vegetables. More than 60% of seniors consumed at least one fast food meal 

each week; 28% ate a regular breakfast meal two or fewer times per week.  Regression models 

were used to determine BVHA characteristics associated with daily intake fruit or vegetables. 

Seniors who reported a low income (101%-200% FPL), traveling farther distances to the grocery 

store, and household food not lasting last month were at greater risk of lower daily intakes of 

fruit; only food not lasting last month was associated with lower vegetable intake. Using logistic 

regression model to examine characteristics associated with seniors who reported that the food 

they purchased the previous month did not last (pseudo R2  0.245), this study identified poverty 

level income (OR 6.8, 95% CI 3.7-12.6; p<0.001), low income (OR 7.0, 95% CI 3.7-13.2; 

p<0.001), living alone (OR 1.8, 95% CI 1.1-3.1; p<0.05), and being African American or 

Hispanic (OR 6.1, 95% CI 3.5-10.7; p<0.001).  

 

BVHA senior access to food stores 

 Table 9 shows the distribution of distance from BVHA seniors to nearest food store, 

senior congregate meal site, and fruit or vegetables.  Table 10 shows the percentage and number 

of BVHA seniors with access within a specified distance. More than 36% of the sample resided 

at least 10 miles from the nearest senior congregate meal site; and almost 45% were at least 10 

miles from the nearest supermarket. About one-fourth of the sample was within one mile of a 

good selection of fresh fruit or vegetables. This increased to at least one-third of BVHA seniors 

within a mile of a good selection of fresh or processed fruit or vegetables. At the other extreme, 

at least one-fourth were at least 10 miles from fresh fruit or vegetables. Spatial depiction of 

BVHA seniors and neighborhood access to fruits and vegetables is shown in Figures 5-8. 
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Conclusion 

This study is the first step in understanding the spatial challenges to nutrition health faced 

by seniors in a large rural area that lacks public transportation. This study linked two 

contemporaneous datasets (BVFEP and BVHA) with the 2000 U.S. Census. Although individual 

and community concerns with food security and nutritional status are receiving increased focus, 

there has been limited attention to environmental factors that may influence food security and 

food choice among rural seniors. This study goes beyond prior studies by simultaneously 

examining neighborhood and individual access to food stores, senior congregate meal sites, and 

availability and variety of fresh and processed fruit and vegetables. Indeed, it is difficult to 

initiate or maintain healthful eating habits without access to healthful foods. Indeed, the 

preparation for policy change to strengthen food assistance programs or program delivery 

activities, or interventions to improve nutritional health should include an understanding of the 

community – where people live and where they shop for food.48
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Table 1  Neighborhood Characteristics and Potential Spatial Access to Community Food 
Resources1  

  Mean ± SD Median Minimum Maximum 
Socioeconomic characteristics, %     
 Unemployment 2.8 ± 1.9 2.4 0 8.8 
 Residents in poverty 16.0 ± 9.6 14.0 0 57.4 
 <10th grade education 15.2 ± 7.2 14.2 0 39.8 
 Crowded households 5.7 ± 5.1 4.5 0 26.4 
 Public assistance 2.9 ± 3.0 2.2 0 14.2 
 Households with no vehicle available 8.8 ± 7.9 6.6 0 38.0 
 Households with no telephone  4.9 ± 3.9 4.2 0 18.2 
Senior composition,2 % 21.5 ± 6.6 21.4 0 49.5 
Population density (persons per m2) 353.7 ± 755.0 24.7 1.9 3450.0 
Food environment potential spatial access (in mi)     
 Nearest supermarket  9.9 ± 8.5 9.2 0.07 33.6 
 Nearest grocery store 7.0 ± 6.3 5.2 0.03 24.5 
 Nearest convenience store  3.1 ± 2.5 2.8 0.02 10.3 
 Nearest senior congregate meal site  7.6 ± 5.8 8.0 0.20 20.6 
1 Values calculated for each CBG (n = 101) in the study area. 
2Adults 60 years or older 
 



Table 2.  Percentage and Number of Neighborhoods with Spatial Access  
 
  Distance to nearest 
  < 1 mi 1 – 2.9 mi 3 – 4.9 mi 5 – 9.9 mi ≥ 10 mi 

Supermarket 17.8 (18) 13.9 (14) 6.9 (7) 13.9 (14) 47.5 (48) 

Senior meal site 12.9 (13) 21.8 (22) 6.9 (7) 25.7 (26) 32.7 (33) 

Fruit       

 Fresh 22.8 (23) 16.8 (17) 7.9 (8) 19.8 (20) 32.7 (33) 

 Fresh or Processed 25.7 (26) 17.8 (18) 15.8 (16) 24.7 (25) 15.8 (16) 

Vegetables      

 Fresh 19.8 (20) 16.8 (17) 6.9 (7) 18.8 (19) 37.6 (38) 

 Fresh or Processed 24.7 (25) 20.8 (21) 17.8 (18) 24.7 (25) 11.9 (12) 

 



Table 3. Scores for availability and variety of fresh and processed fruit and vegetables by food store type 

 Supercenter 
(n=1) 

% 

Supermarket 
(n=11) 

% 

Grocery 
(n=12) 

% 

Convenience 
(n=140) 

% 

Dollar Store 
(n=16) 

% 

Mass  
(n=4) 

% 

Pharmacy 
(n=1) 

% 
Fruit        

 Fresh        

  0 = none 0 0 0 85 100 100 100 

  1 = 1-3 0 0 25.0 14.3 0 0 0 

  2 = ≥4 100 100 75.0 0.7 0 0 0 

 Can (juice)        

  0 = none 0 0 0 63.6 25 0 0 

  1 = 1-4 0 0 33.3 33.6 75 100 100 

  2 = ≥5 100 100 66.7 2.9 0 0 0 

 Can (light syrup)        

  0 = none 0 0 0 65.7 6.3 50 0 

  1 = 1-4 0 0 41.7 32.1 25 50 100 

  2 = ≥5 100 100 58.3 2.1 68.7 0 0 

 Frozen        

  0 = none 0 9.1 16.7 95.7 100 100 100 

  1 = 1-4 100 72.7 58.3 4.3 0 0 0 

  2 = ≥5 0 18.2 25 0 0 0 0 

 100% Juice        

  0 = none 0 0 0 4.3 0 0 0 

  1 = ≥1 100 100 100 95.7 100 100 100 



Vegetables        

 Fresha        

  0 0 0 0 86.4 100 100 100 

  1  0 0 41.7 12.1 0 0 0 

  2  0 0 25 1.4 0 0 0 

  3  100 100 33.3 0 0 0 0 

 Cana        

  0 0 0 0 25.7 0 0 0 

  1  0 0 0 29.3 6.2 50 100 

  2  0 0 0 19.3 25 25 0 

  3  100 100 100 25.7 68.7 25 0 

 Frozen        

  0 = none 0 0 0 92.1 100 100 75 

  1 = 1-4 0 0 16.7 7.1 0 0 25 

  2 = ≥5 100 100 83.3 0.7 0 0 0 

 100% Juice        

  0 = none 0 0 0 24.3 43.7 0 100 

  1 = ≥1 100 100 100 75.7 56.2 100 0 
a 0 = none; 1= 1-4 vegetables (none are dark green vegetables); 2 = 1-4 vegetables (one dark green) or 5-9 vegetables (none are 
dark green); 3 = ≥5 vegetables (one dark green). 



Table 4. Level of availability and variety of fresh and processed fruit and vegetables by food store type 

 Supercenter 
(n=1) 

% 

Supermarket 
(n=11) 

% 

Grocery 
(n=12) 

% 

Convenience 
(n=140) 

% 

Dollar Store 
(n=16) 

% 

Mass  
(n=4) 

% 

Pharmacy 
(n=1) 

% 
Fruit availabilitya        

 Poor  0 0 0 51.4 0 0 0 

 Medium 0 0 0 38.6 56.2 100 100 

 Good 100 100 100 10 43.7 0 0 

Vegetable availabilityb        

 No 0 0 0 10 0 0 0 

 Poor 0 0 0 47.9 18.7 50 100 

 Medium 0 0 0 30 81.2 25 0 

 Good 100 100 100 12.1 0 25 0 
a Fruit availability: Poor = summary score 0-1; medium = summary score 2-3; good = summary score 4-9 

b Vegetable availability: No = summary score 0; poor = summary score 1-2; medium = summary score 3-4;                   
good = summary score 5-9.  



Table 5 Neighborhood and Potential Spatial Access to Fruits and Vegetables1  
  Mean ± SD Median Minimum Maximum 
Distance to nearest food store for fruit (in miles)     
 Fresh 6.7 ± 5.7 5.4 0.11 19.8 
 Fresh or processed 4.7 ± 4.2 3.8 0.07 19.5 
Distance to nearest food store for vegetables (in miles)     
 Fresh  7.4 ± 6.1 8.3 0.11 23.1 
 Fresh or processed  4.5 ± 4.1 3.6 0.07 19.5 
1 Good selection based on availability and variety 



 

Table 6.  Characteristics of Brazos Valley Health Assessment Seniors 

Sociodemographic characteristics, %               

 Age (n = 645)  

  60 – 64 y 25.1 

  65 – 74 y 47.9 

  75 – 84 y 23.9 

  ≥85 y 3.1 

 Education (n = 536)  

  Less than High School completion 16.8 

 Race (n = 636)  

  African American or Hispanic 14.5 

 Gender (n = 639)  

  Women 68.7 

 Marital status (n = 640)  

  Married 63.6 

 Income (n = 645)  

  ≤100% FPL 19.4 

  101%-199% FPL 15.5 

  ≥200% FPL 65.1 

 Employment status (n = 626)  

  Retired and not working 63.1 

  Employed full-time for wages 12.1 

  Full-time homemaker 11.3 

  Employed part-time for wages 6.4 

 Living arrangement (n = 646)  

  Lives alone 29.5 



 

Health characteristics  

 Body mass index (n = 618)  

  <25 kg/m2 (normal) 32.5 

  25-29.9 kg/m2 (overweight) 39.3 

  ≥30 kg/m2 (obese) 28.2 

 Self-rated health (n = 631)  

  Fair/poor 28.2 

 Health conditions   

  Hypertension (n =626) 62.5 

  Diabetes (n =608) 16.8 

  Heart (n =610) 14.9 

  



Table 7. Perceptions of BVHA Seniors on Community and                        
Household Food Resources 

 

Community food resources  

 There is little variety in the types of foods that can purchased (n = 611) 32.7 

 There are few grocery stores or supermarkets (n = 620) 60.2 

 Food prices are high (n = 614) 81.8 

Household food security  

 The food that bought last month didn’t last and we didn’t have enough 
money to buy more. (n = 630) 
 

15.2 

 In the last month, we couldn’t afford to eat balanced meals. (n = 622) 14.3 

Food store where most groceries purchased  

 The variety of fruits and vegetables is fair or poor (n = 637) 10.1 

 The freshness of fruits and vegetables is fair or poor (n = 634) 13.1 

 The price of fruits and vegetables is fair or poor (n = 631) 46.4 

Access to affordable, healthful food (n = 565)  

 Problem 47.6 

 Serious or very serious problem 7.6 

Place where most of groceries is purchased (n = 629)  

 Supermarket 80.3 

 Small grocery store 11.9 

 Convenience store 0.9 

 Supercenter or warehouse store 3.2 

 Other 3.7 

Number of BVHA seniors who completed this section of the survey in parenthesis. 



Table 8. Eating Habits of BVHA Senior Participants 

Dietary Intake   
 Daily servings of fruits (n = 618)  
  None 15.5 
  1-2 70.1 
 * ≥3 14.4 
 Daily servings of vegetables (n = 624)  
  None 1.8 
  1-2 60.9 
  3-4 32.8 
 * ≥5 4.5 
 Daily number of glasses of sugar-sweetened beverage (n = 630)  
  None 53.5 
  1-2 36.3 
  ≥3 10.2 
Meal Patterns  
 Number of times a week for fast food meals (n = 626)  
  None 37.2 
  1-2 51.4 
  ≥3 11.3 
 Number of days a week eat a regular breakfast meal (n = 630)  
  None 10.6 
  1-2 17.5 
  3-4 13.6 
  ≥5 58.2 
* Dietary recommendations 

Number of BVHA seniors who provided a response in parenthesis. 



 

 

Table 9.  Distribution of Distance for 645 BVHA Seniors to Food Stores, Senior Meal Sites, and                          
Fruit or Vegetables 

  Mean (± SD) Median 25 75 Minimum Maximum 

Distance to nearest        

 Supermarket 9.9 (9.1) 8.9 1.2 14.3 0.03 35.8 

 Grocery store 6.3 (5.6) 5.4 0.88 10.0 0.02 26.2 

 Convenience store 2.9 (3.1) 1.6 0.32 4.5 0.01 13.8 

 Dollar store or mass merchandiser 7.2 (5.9) 7.1 0.85 11.7 0.01 25.8 

Distance to nearest       

 Senior congregate meal site 7.4 (5.9) 6.6 1.6 12.2 0.09 22.0 

Distance to nearest      

 Fresh fruit 6.2 (5.2) 5.6 0.97 9.8 0.04 22.1 

 Fresh vegetables 6.8 (5.6) 6.5 1.0 10.7 0.04 25.0 

 Fresh and processed fruit 4.5 (4.1) 3.6 0.58 7.8 0.04 18.1 

 Fresh and processed vegetables 4.2 (4.0) 3.3 0.71 7.2 0.04 18.1 

 



Table 10.  Percentage 645 BVHA Seniors with Spatial Access  
 
  Distance to nearest 
  < 1 mi 1 – 2.9 mi 3 – 4.9 mi 5 – 9.9 mi ≥ 10 mi 

Supermarket 21.4  10.7  5.7  17.5  44.6  

Grocery store 26.7  11.3  10.1  27.1  24.8  

Senior meal site 17.4 18.3 7.0 21.1 36.3 

Fruit       

 Fresh 26.2  10.5 10.2 28.7 24.3  

 Fresh or Processed 35.0  10.8 12.9 29.8 11.5 

Vegetables      

 Fresh 24.8  10.5 8.8 28.2 27.6  

 Fresh or Processed 33.2 15.2 14.4 27.3 9.9 

 


