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Abstract

Background—Little is known about the food acquisition and shopping habits of residents living 

in food deserts.
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Objective—To identify distinct food acquisition and shopping patterns among residents, most of 

whom (81%) live in food desert (low-income and low-access) census tracts and characterize these 

patterns with respect to the residents’ socioeconomic status (SES), nutritional knowledge, and 

perceptions of their food environment (FE).

Design—This is a cross-sectional study.

Participants/setting—466 primary food shoppers were included from two counties in South 

Carolina in 2013–2014.

Main outcome measures—Participants’ self-reported food acquisition and shopping habits, 

including shopping distance, frequency, store type, transportation mode, utilization of farmers’ 

markets, food bank/pantries, and church/social service organizations, were used to develop 

shopping patterns and group residents. Supplemental Nutrition Assistance Program (SNAP) 

participation, food security, income, and education, nutrition knowledge, and perceptions of the FE 

were used to characterize these groups.

Statistical analyses performed—Latent class analysis and multinomial logistic regression 

were used to identify and characterize patterns, respectively.

Results—Three patterns were identified, including those who use community food resources, are 

infrequent grocery shoppers, and use someone else’s car or public transportation when shopping 

[Class 1] (35%), those who use community food resources and are more frequent and proximal 

shoppers [Class 2] (41%), and those who do not use community food resources and are distal 

shoppers [Class 3] (24%). Compared to Class 3, Class 1 had comparatively lower SES; Class 2 

also had comparatively lower SES attributes except for income. Class 2 was not significantly 

different from Class 1 except that a higher proportion in Class 1 saw food access as a problem. No 

significant differences across classes were found regarding fruit & vegetable (FV) 

recommendation knowledge.

Conclusions—Shopping frequency, utilization of community food resources, transportation, and 

shopping distance were the key factors that defined distinct patterns among the residents living in 

low-income areas. Future interventions to increase healthy food access in underserved areas 

should not only consider accessibility but also community food resource utilization.

Keywords

shopping distance; shopping frequency; grocery store type; transportation; community food 
resources

Introduction/Background

Eliminating nutrition-related health disparities is an ongoing challenge. In addition to 

economic challenges, low-income populations may additionally be disadvantaged by living 

farther away from a grocery store selling healthful foods.1–7 Therefore, the United States 

(US) government has made efforts to increase healthy food access among low-income and 

low-access populations through a number of policy initiatives.8, 9
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Incentivizing the opening of a large grocery store or supermarket is one approach to 

improving healthy food access in disadvantaged areas, because supermarkets are the major 

grocery resources for US households.10–16 It is assumed that the presence of or proximity to 

a full-service supermarket in a disadvantaged area will increase the opportunity for residents 

to purchase healthy food and thereby reduce obesity or other chronic diseases. However, 

natural experiments suggest that establishing a new full-service supermarket in a low-

income and low-access area does not necessarily increase utilization of such a store or 

influence dietary intake.17–22 Studies have also shown that residents often travel outside of 

their neighborhood for grocery shopping.23–32 A better understanding of food acquisition 

and shopping habits in low-income populations residing in food deserts would allow federal 

policies and local interventions to be more tailored to this population’s specific needs.

Public health–oriented research on food shopping behaviors is a relatively new area of 

inquiry. A major gap in food access studies is lack of data on where people actually shop for 

food. Food shopping is an interaction of the individual with his/her food environment and 

thus has a multidimensional nature.33 Furthermore, US households may not rely only on 

supermarkets for their grocery shopping, especially low-income households. A recent 

nationally representative study34 using Nielsen’s National Consumer Panel data found that 

food shopping involves a mixture of multiple store types, including grocery chain stores, 

non-chain grocery stores, ethnic and specialty stores, mass merchandisers, convenience 

stores, warehouse club stores, and others. Although US households primarily shop at 

grocery chain stores (50%) or mass merchandisers (23%), 27% of households split their 

food purchases among the different store types listed above.

The availability of farmers’ markets and other types of local food outlets (such as food banks 

or pantries or food from churches or social services) has been increasing in recent years.35 

Research has focused on strategies to increase food access through local food systems.36 

Larsen and colleagues found that a new farmers’ market opened in a low-income area 

increased healthy food access.37 High satisfaction and positive changes in eating behaviors 

and physical activity have also been reported as a result of introduction of a farmers’ market.
38 Thus, an understanding of how food is acquired from the local food system is needed, 

which will further inform policy to determine intervention strategies in improving healthy 

food acquisition among low-income populations.

Although some previous studies have described real food shopping behaviors in terms of 

individual attributes, e.g., the actual travel distance to the primary shopping store, shopping 

frequency, and store type used,3, 23, 24, 26, 28, 39–43 very few studies incorporated multiple 

dimensions of shopping behaviors together.34, 44 Stern et al. employed cluster analysis and 

found three classes, including primarily grocery shoppers, primarily mass merchandiser 

shoppers, and shoppers who use a mixture of different store types.34 VanKim and colleagues 

employed information on fruit and vegetable purchases, frequency of shopping, type of 

purchasing location, and food and beverage purchases to identify food shopping patterns 

using a latent class analysis and defined eight shopping patterns among a sample of college 

students.44 These new applications of pattern techniques in epidemiological studies are 

promising tools to describe the complex nature of food shopping behaviors.
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The purpose of the current study is two-fold. First, it aims to identify distinct food 

acquisition and shopping patterns among residents living in low-income and low-access 

communities in South Carolina, using food shopping behavior information and latent class 

methods. Second, it aims to examine whether Supplemental Nutrition Assistance Program 

(SNAP) participation, food security, education, income, nutrition knowledge, and perception 

of healthy food access are associated with the identified patterns.

Materials and Methods

This cross-sectional analysis is a secondary analysis, using baseline data from a quasi-

experimental study, which has been described previously.45, 46 In brief, the study evaluated 

the impact of a food hub to increase healthy food access with a longitudinal, quasi-

experimental design among a low-income population. Baseline data were collected between 

November 2013 and May 2014 in two South Carolina counties, the community-designated 

service area of the planned food hub (four contiguous census tracts designated by US 

Census Bureau47) (Location 1) and four tracts in a matched comparison community site 

(Location 2) with similar demographic, socioeconomic, and health-related characteristics as 

the food hub community The target population of this study is: (a) the main family food 

shopper from households in (Location 1); and (b) residents of the matched community 

(Location 2). Recruitment focused on seven census tracts (six of which were United States 

Department of Agriculture (USDA)-designated urban food deserts in two locations (i.e., four 

tracts in Location 1 and three tracts in Location 2) in South Carolina. Food desert is defined 

as an urban area with a low-income population and low access to a supermarket or 

supercenter).48 A low-income/low access tract was defined as one with a poverty rate of at 

least 20% and ≥33% of the tract population residing >1 mile from a supermarket.49,50 Of 

note, food desert status was not a requirement for a tract’s inclusion.

To accommodate local community definitions of neighborhoods, which may not match the 

geographic boundaries of census tracts, we extended the eligibility boundaries for participant 

recruitment to 1 mile past the seven recruitment tract boundaries into adjacent tracts, but 

only if the adjacent tract had a poverty level greater than or equal to that of the state (≥16% 

of households below the federal poverty level51). This yielded an expanded participant 

recruitment area that included residents of 19 tracts, of which 12 were food deserts. Thus, 

the majority (i.e., 89% of participants in Location 1 and 74% in Location 2) resided in food 

desert census tracts. Using purchased address lists from a survey sampling firm, letters 

addressed to the “family food shopper” were mailed to all residential addresses in the 

recruitment area inviting them to call for information about a study of food access and food 

shopping. Multiple recruitment strategies (in-person, printed, and electronic) followed this 

initial letter and resulted in 527 participants. Participants were recruited in person in 

community settings (e.g., clinics, community events, library, community centers, adult 

education center). Fliers, posters, and sign-up sheets for requesting contact were posted in 

multiple community settings. There was an initial first-class mailing to all residential 

addresses describing the study and providing contact information and a follow-up postcard 

mailing announcing “last chance to enroll”. Interested participants were screened for 

eligibility by phone or in person with the criteria that they 1) do at least half of the food 

shopping in the household; 2) are age 18 and older; 3) speak and understand English; 4) are 
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not planning a move outside the area within next year; 5) live at an address within the 

geographic study area for at least three weeks out of a typical month; 6) are not living in an 

institutional setting (i.e., are in control of their food choices); 7) and have no cognitive 

impairment that would prevent understanding and responding to the interview. Eligible and 

interested persons completed an in-person interview and received a $15 gift card. The 

interview included sociodemographic, attitudinal, behavioral, food shopping, and health-

related questions. The University of South Carolina Institutional Review Board approved the 

study protocol. The interviewer read aloud standardized consent content, provided a written 

copy, and documented participants' verbal informed consent in the participant's folder.

Food Acquisition and Shopping Habits Measures

Store-specific food shopping behaviors were queried for each participant’s three most-

frequented stores (i.e., “what is the name of the store or market where you shopped the most 

often [store 1], the second most often [store 2], and the third most often [store 3] for food?”). 

Stores’ and participants’ home addresses were geocoded per Topologically Integrated 

Geographic Encoding and Referencing (TIGER) road files for 2013 using ArcGIS 10.2.52 

Network distances from participants’ homes to stores 1 to 3 were calculated using ArcGIS 

10.2.52 The network distance is the shortest path between the two locations of the network. 

It calculates the shortest route between home and grocery stores along the transportation 

route.52 Participants were queried about the type of stores 1 to 3 with a list of options and 

examples (convenience store, drugstore/pharmacy, dollar variety store, farmers’ market, food 

bank or food pantry, supermarket, supercenter, smaller grocery store, specialty store, 

warehouse club, or other type of food store, such as a military commissary). Shopping 

frequency at each store was queried (i.e., “over the past year, how often did you usually shop 

at [name of store answered before])?” Respondents could answer in their preferred units of 

times per day, week, month, or year. All responses were converted to times per week. 

Transportation mode used (i.e., drive your own car, van, truck, or motorcycle; ride in the car, 

van, truck, or motorcycle of family or friends; ride the bus; take a taxi; walk; or ride a 

bicycle) to store 1 only was queried. Participants also reported whether they shopped at a 

farmers’ market for the past season or whether they acquired food from a community food 

resource during the past year, which were the key elements of food acquisition in this study. 

Community food resources in this paper refer to food banks/food pantries and food acquired 

from churches and other social services.

To fit the latent class model, continuous variables were dichotomized. Shopping distances to 

stores 1–3 were dichotomized using the store-specific mean (2.7 miles for store 1, 2.8 miles 

for store 2, and 4.0 miles for store 3); those that traveled less than or equal to the mean were 

coded 0, and those that traveled distances greater than the mean were coded 1. Prior to this 

step, the extreme values of shopping distances to stores 1 and 3 were Winsorized 

(transformation of statistics by limiting extreme values in the statistical data to reduce the 

effect of possibly spurious outliers)53 at a reasonable value (99th percentile). Distance to 

store 2 did not have any extreme values, and therefore it was not necessary to Winsorize that 

variable. Shopping frequency was dichotomized using store-specific cutoff points according 

to the distribution: once per week for store 1, twice per month for store 2, and once per 

month for store 3 (e.g., those that went to store 1 less than once per week were coded 0, 

Ma et al. Page 5

J Acad Nutr Diet. Author manuscript; available in PMC 2019 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



those that went to store 1 once or more per week were coded 1). Store type was classified 

into supermarkets (including supercenters and warehouse clubs) and other (including smaller 

grocery stores, convenience stores, dollar variety stores, drug/pharmacy stores, and specialty 

stores) based on the sparse distribution of non-supermarket or supercenter shoppers. 

Transportation mode was initially analyzed using four categories in Latent Class Analysis 

(LCA), including driving their own car/van/truck/motorcycle, riding in a car/van/truck/

motorcycle of family or a friend, take a bus or taxi, and walk or bicycle. Given very similar 

patterns identified and complexity of interpretation, we further regrouped it into two 

categories: participants using their own vehicle (driving their own car/van/truck/motorcycle) 

and participants using someone else’s vehicle or another mode of transportation (riding in a 

car/van/truck/motorcycle of family or a friend, taking a bus, riding in a taxi, walking, or 

riding a bicycle).

Socioeconomic Characteristics, Nutrition Knowledge, and Perceptions of Food Access

Socioeconomic characteristics included SNAP participation, food security level, education, 

and income. Food security was assessed via the validated 18-item USDA US-Household 

Food Security Survey Module.54 Participants were classified as having high food security (0 

affirmative responses), marginal food security (1 to 2 affirmative responses), low food 

security (3 to 7 affirmative responses), or very low food security (≥8 affirmative responses).
55 Education level was reported in seven levels and was regrouped into three categories: 

below high school, high school (including GED and high school diploma), and above high 

school. Annual household income, including government assistance, was reported by 

participants in $10,000 increments and then dichotomized using $20,000 as a cutoff, as only 

21% of participants exceeded that level. Household size information was collected during 

the in-person interview using the questions “How many adults live in your household, 

including you? And how many children under 18 live in your household for whom you are 

responsible for their care and feeding?” Fruit & vegetable (FV) recommendation knowledge 

was assessed by the question “How many servings of fruits and vegetables should a person 

eat each day for good health?” Participants who responded ≥5 were considered to have 

nutritional knowledge, and those who responded <5 were considered to not have FV 

recommendation knowledge. Perception of food access was examined with the question 

“How much of a problem would you say that lack of access to adequate food shopping is in 

your neighborhood?” The possible responses were 1 (very serious problem), 2 (somewhat 

serious problem), 3 (minor problem), and 4 (not really a problem). Perception of access was 

reclassified into two categories, one indicating that access to adequate food shopping was 

perceived as a problem (responses 1–3) and another indicating that it was not perceived as a 

problem (response 4).

Statistical Analyses

Of the 527 participants, 61 were excluded because of missing data on at least one of the 

variables included in the final analysis (final n=466). An assessment of the missing data 

mechanism revealed no systematic patterns in the small amount of missing data. Data 

management and descriptive analyses of the sample characteristics were performed using 

SAS version 9.4.56 Subsequently, latent class analysis, using LatentGOLD 5.1.57, was 

conducted to identify mutually exclusive, homogenous groups based on the 13 measures of 
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food acquisition and shopping habits, including distance to stores 1–3, shopping frequency 

at stores 1–3, type of stores 1–3, transportation to store 1, and having obtained food at a 

farmers’ market, or community food resources. Standard criteria such as Bayesian 

Information Criteria (BIC), entropy, classification errors, the bootstrap likelihood ratio test, 

and class size were used to select the best-fitting model. Practical meanings of the identified 

patterns/classes were also used as criteria for model selection. We started with fitting a two-

class model and stopped when the class size was less than 10%. The probability of latent 

class membership was obtained via the maximum likelihood approach. The LatentGOLD 

5.1.57 Step-3 approach was used to examine the association between the identified patterns 

and other factors, as this is a bias-adjusted and intuitive approach.58 The first step of this 

approach is to identify latent classes using information from the acquisition and shopping 

measures and then assign individuals to a latent class using their posterior class membership 

probabilities. Subsequently, two separate multinomial logistic regression models were 

employed to investigate the association between the assigned class membership and other 

factors (e.g., SES, nutrition, access perception). The predictors in the two models were the 

same. One model used Class 1 as the reference group, and the other model used Class 3 as 

the reference group. Using these two models, we obtained paired comparisons among the 

three classes. Age, race/ethnicity, and sex were adjusted in both models.

Results

Sociodemographic characteristics of participants and their food acquisition and shopping 

habits are summarized in Table 1. The study population was mostly African American 

(92.5%) and female (80.3%). The majority of participants had very low socioeconomic 

status: 65.2% participated in SNAP, 61.8 % were food insecure, only 31.6% had more than a 

high school education, and 79.0% had an annual household income less than $20,000.

The mean shopping distance between residential addresses and utilized stores increased 

from store 1 to store 3 (2.7, 2.8, and 4.0 miles, respectively), whereas shopping frequency 

decreased from store 1 to store 3 (1.2, 0.6, and 0.3 times/week, respectively). The proportion 

of participants who shopped at a supermarket or a supercenter ranged from 81.1% (store 3) 

to 88.6% (store 1). Less than half of participants shopped at a farmers’ market. Slightly more 

than half of participants acquired food from a food bank or pantry or from a church or social 

service.

Model fit statistics for the latent class analysis are presented in Table 2. The three-class 

model was selected because of a smaller BIC value, less classification errors, and relatively 

higher entropy R2. Although other statistics (i.e., AIC and bootstrap likelihood ratio test) 

suggested that models with more classes fit better than the three-class model, certain classes 

had very small sizes. In addition, compared to the two-class model, the three-class model 

further differentiates patterns that were grouped into one class in the two-class model. Thus, 

the three-class model was used as the final model.

Food acquisition and shopping patterns are presented in Figure 1. Overall, 35% of 

participants were grouped into Class 1 (individuals who used community food resources, 

shopped infrequently, and used someone else’s vehicle or public transportation or bike/walk 
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to travel to store 1). Forty-one percent of participants were grouped into Class 2 (individuals 

who used community food resources, shopped more frequently, and shopped more 

proximally). Twenty-four percent of participants were grouped into Class 3 (individuals who 

did not use community food resources and were distal shoppers). The proportion of 

participants who shopped above the mean distance for store 1 was highest in Class 3 

(70.1%), followed by Class 1 (41.4%) and Class 2 (35.1%). Similar patterns were found in 

the distances traveled to stores 2 and 3. However, the proportion of participants who shopped 

more frequently (once per week or greater) at store 1 was the highest in Class 2 (56.6%), 

followed by Class 3 (46.3%) and Class 1 (14.1%). The distribution of store type across the 

different classes was very similar to the pattern seen with shopping distance, with the highest 

proportions of participants shopping at a supermarket for stores 1–3 being in Class 3 (86.2–

98.3%), followed by Class 1 (82.6–92.4%) and Class 2 (75.6–79.7%). The proportion of 

participants traveling to store 1 using someone else’s vehicle/taking a bus/taking a taxi/

riding a bicycle/walking was the highest in Class 1 (74.1%), followed by Class 2 (56.4%) 

and Class 3 (22.7%). The proportion of participants shopping at a farmers’ market was 

lowest in Class 1 (35.3%) and was similar in Classes 2 (50.1%) and 3 (50.6%). The 

proportion of participants acquiring food at a food bank/pantry (69.0%) or church/social 

service (68.2%) was highest in Class 2, whereas very few participants in Class 3 acquired 

food at a food bank/pantry (0.6%) or church/social services organization (8.3%).

Differences in socioeconomic characteristics, nutrition knowledge, and perceptions of food 

shopping access between identified acquisition and shopping patterns are shown in Table 3. 

After adjusting for age, sex, and race/ethnicity, compared to Class 3, Class 1 had a higher 

proportion of SNAP recipients; marginal, low and very low food-secure households; 

participants with less than a high school education; and participants with less than $20,000 

household annual income. Compared to Class 3, Class 2 had a higher proportion of 

participants with low SES, including a higher proportion of marginal, low, and very-low 

food-secure households, as well as a higher proportion of participants with less than high 

school education, and Class 2 had a lower proportion of participants who perceived access to 

adequate food shopping in their neighborhood as a problem. Class 1 individuals were not 

significantly different than Class 2 individuals on any SES-related attributes; however, Class 

1 had a significantly higher proportion of participants who perceived a lack of access to 

adequate food shopping in their neighborhood. There were no significant differences across 

the classes in terms of correct nutrition knowledge about fruit and vegetable intake or 

household size.

Discussion

Our latent class analysis identified three distinct food acquisition and shopping patterns 

among a population primarily residing in low-income and low-access areas, including 1) 

Class 1, who use community food resources, are infrequent shoppers, and use someone 

else’s vehicle or public transportation, or bike/walk when shopping (35%), 2) Class 2, who 

use community food resources and are more frequent and proximal shoppers (41%), and 3) 

Class 3, who do not use community food resources and are distal shoppers (24%). Thus, 

food shopping frequency, utilization of community food resources, food shopping distance, 

and transportation type were the key attributes that jointly defined the acquisition and 
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shopping patterns among this population. Store type and farmers’ market utilization did not 

differ between the acquisition and shopping patterns.

Compared to Class 3, individuals in Class 1 had comparatively lower SES, including higher 

proportions of individuals participating in SNAP, being food insecure, having a lower level 

of education, and having a lower annual household income; individuals in Class 2 also had 

comparatively lower SES attributes. Individuals in Class 2 were not significantly different 

from those in Class 1, except that a higher proportion of individuals in Class 1 perceived 

food access as a problem.

These results indicate that SES attributes and perceptions of food shopping access co-vary 

with an array of acquisition and shopping behaviors among low-income and low-access 

populations. Individuals in Classes 1 and 2 were characterized by utilization of community 

food resources; however, individuals in Class 1 perceived more difficultly in food shopping 

and were less likely to use their own vehicle for shopping than those in Class 2. This group 

also consistently shopped far less frequently. This finding mirrors previous research on the 

relationship between the perception of ease of food shopping access and shopping frequency 

that has suggested a positive, although not statistically significant, relationship.3

Transportation to grocery store seems to be a barrier to those who use community resources 

and have poorer perception of food shopping access (Class 1). Emerging literature has found 

that access to a vehicle or public transportation is increasingly associated with greater access 

to healthy food choices, especially in low-income communities.38, 59, 60 The findings in this 

study suggest that the transportation issue is a result of vehicle ownership, as the poorer 

group that used community resources and perceived access to healthy food as a problem 

largely relied on others for transportation to their primary shopping. The importance of the 

role of vehicle ownership in acquisition and shopping patterns may be relevant to a broad 

audience, including the food-insecure population.45 Policy interventions aimed at increasing 

healthy food access should take vehicle ownership into consideration beyond the 

transportation issues.

Individuals in Classes 2 and 3 shopped more frequently, but the two groups differed in their 

SES attributes. The high proportion of participants experiencing food insecurity and having 

low educational levels in Class 2 leads to individuals in this class being characterized by a 

high probability of utilizing food support from the community, i.e., from food banks/pantries 

or churches/social services, in addition to shopping at farmers’ markets, which offer SNAP 

incentives and vouchers through federal food assistance programs.35 Surprisingly, the 

relevant low-SES group (Class 2) perceived a greater ease of food shopping access 

compared to the comparatively higher-SES group (Class 3). This finding contradicts 

previous findings that a low-SES group (i.e., those that are food insecure) has lower odds of 

reporting easy access to adequate food shopping.61 However, the high proportion of SNAP 

participants (65%) in the current study, compared to the national representative FoodAPS 

dataset (33%)10, may modify the perceptions of the low-SES group. This assistance may 

lead to a positive perception of adequate access. Additionally, the perception of healthy food 

access is affected by geographic measures (i.e., distance to stores).62 Participants in the 

current study lived in very similar low-income, low-access neighborhoods in a small area, 
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which may lead to different patterns of perception from the previous findings that a low-SES 

group has poorer perceptions61 regarding their food environment. The finding in this study 

suggests a link between perceived ease of food shopping access and actual proximal 

shopping distance, which is consistent with previous path analyses.3 In addition, people who 

are proximal shoppers and use community resources may be more likely to shop where it is 

convenient for them, reflecting a lack of other nearby resources.

Interestingly, community resource utilization was one of the key factors that defined the 

acquisition and shopping patterns among this low-income and low-access population. 

Although the majority of US households shop at a supermarket or large grocery chain store,
10–16 current findings suggest that many low-income households acquire food from 

community resources. As suggested by Stern et al., 27% of US households split their 

purchases among different store types.34 Building a new supermarket in a low-access area 

has been advocated and viewed as a strategy to increase healthy food access and improved 

dietary intake. However, evidence has shown that supermarket establishment in underserved 

neighborhoods does not necessarily translate into use of that resource or improve health 

behaviors, such as fruit and vegetable consumption.17–22 It is possible that low-income 

populations have a high reliance on food support from the community, which may be why 

they do not use a new grocery store in their neighborhood.

We described acquisition and shopping patterns based mainly on the participants’ actual 

acquisition and shopping attributes at different food shopping locations. We did not 

investigate the underlying reasons participants chose these stores. We found that SES 

attributes and participants’ perception of lack of access to adequate food shopping in their 

neighborhood were significantly different between Class 2 and Class 3. This finding 

suggests that financial barriers and perceptions of the food shopping environment could have 

driven households to form different acquisition and shopping patterns, although reverse 

causality cannot be excluded in this cross-sectional study. Other reasons such as food 

preference, store food price, and food expenditures may also determine store choice and 

should be investigated in future studies.

In terms of the application of latent class analysis of food acquisition and shopping patterns, 

this study differs from previous work in that it employed multidimensional aspects of food 

shopping. Latent Class Analysis as applied here includes the categorization of the shopping 

distance. To test whether the categorization process masks the details if using a continuous 

version of variables, Latent Profile Analysis was run treating distance as a continuous 

variable and keeping all other variables the same. Latent Profile Analysis found a consistent 

pattern with the LCA analysis (data not shown). To keep all items in the figure in the same 

scale (probability), LCA results are presented in this study. A previous study by VanKim et 

al. among college students included information on the purchase of fruits, non-processed 

foods, and organically grown foods, store type, on-campus location beverage purchases, and 

near-campus restaurant or store food and beverage purchases.44 A study by Stern et al. 

focused on different types of stores,34 whereas the current study included information on 

food shopping distance, frequency, store type, transportation mode, farmers’ market 

utilization, and community resource utilization to study complex acquisition and shopping 

patterns among residents of low-income communities. Pattern techniques allow researchers 
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to group participants based on similarities of responses to several variables, and to the best 

of our knowledge, this is the first study that included acquisition and shopping attributes to 

identify patterns.

A major strength of the current study is that it examined where individuals shopped for 

grocery needs by including the three most frequented grocery stores which provided a 

detailed shopping portfolio. Previous studies focused on the proximity or availability 

measures made assumption about where people shopped.10–16 In the present study, the 

majority of the participants (90%) who shopped at a supermarket or a supercenter did not 

utilize the nearest supermarket or supercenter around their residential locations. The percent 

of not utilizing the nearest supermarket or supercenter for each class was similar (Class 1, 

90%; Class 2, 88%; Class 3, 94%). This finding adds to the literature that residents often 

travel outside of their neighborhood for their primary grocery shopping.23–32

With respect to study limitations, the current findings might not be generalizable to other 

areas of the US or to different time periods, geographic configurations, or demographic 

configurations. Furthermore, it was assumed that all shopping trips originated from home, 

although some of the grocery shopping trips may have commenced from work or other 

points of origin. Another limitation is that many aspects of shopping habits were not 

assessed – how much was purchased, expenditures at each store, what foods were purchased, 

the nutritional quality of purchases, whether SNAP benefits were used at each store. Further, 

characteristics of the stores (such as food prices, availability of healthy foods, variety and 

freshness of produce) were not assessed comprehensively. The current study mainly 

included low-SES participants residing in food desert areas. One potential source of 

selection bias may have been the participation incentive which may have attracted lower 

SES households, which in turn may influence the class prevalence (class size). Nevertheless, 

the results underscore the potential of defining acquisition and shopping patterns with 

multidimensional attributes of food acquisition and shopping and profiling complex food 

shopping behaviors.

Conclusions

The low-income and low-access population studied here showed different patterns of food 

acquisition and shopping. Food shopping frequency, utilization of community food 

resources, food shopping distance, and transportation were the key factors that defined the 

acquisition and shopping patterns among this population residing in low-income and low-

access areas. In addition to previous food shopping literature, this study found that 

community food resources play an important role in shaping the shopping patterns of low-

income and low-access populations. Future interventions to increase healthy food access in 

underserved areas should consider community food resource utilization and transportation 

barriers. More investigations are needed to examine the association between these 

acquisition and shopping patterns and dietary intake and health outcomes.
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Research Snapshot

Research Question

Are there any distinct food acquisition and shopping patterns among residents living 

primarily in food desert census tracts? Are these patterns associated with residents’ 

socioeconomic status (SES), nutritional knowledge, and perceptions of their food 

environment (FE)?

Key Findings

Three distinct patterns were identified. Shopping frequency, utilization of community 

food resources, transportation, and shopping distance were the key factors that defined 

distinct patterns among the residents living in low-income areas. The patterns were also 

characterized by SES status and residents’ perceptions of their FE.
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Figure 1. 
Probability of latent class membership and item-response probabilities of retained 

unconditional three-class solution of 466 participants from disadvantaged communities in a 

study of food access, food shopping, and food security in South Carolina (2013–2014)
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Table 1

Demographic characteristics and measures of food acquisition and shopping habits of 466 participants from 

disadvantaged communities in a study of food access, food shopping, and food security in South Carolina 

(2013–2014)

Characteristics n=466

Age (year), mean (SD) 51.6 (14.5)

Female, % 80.3

African American, % 92.5

SNAPa participation, % 65.2

Food security, %

  High food security 18.0

  Marginal food security 20.2

  Low food security 32.8

  Very low food security 29.0

Education, %

  Less than high school 30.0

  High school 38.4

  Some college and above 31.6

Annual household income, %

  $0–9,999 46.6

  $10,000–19,999 32.4

  $20,000–29,999 11.8

  $30,000 or more 9.2

Household size, mean (SD) 2.3 (1.4)

Nutrition knowledge about fruit & vegetable servings per day 3.6 (2.0)

  At least 5 servings per day, % 23.8

Perception of lack of access to adequate food shopping in neighborhood, %

  A very serious problem 29.4

  A somewhat serious problem 21.0

  A minor problem 17.6

  Not a problem 32.0

Store 1

Distance in miles, mean (SD) 2.7 (2.4)

Frequency (per week), mean (SD) 1.2 (1.2)

Supermarket/Supercenter, % 88.6

Transportation to store 1, %

  Drive own vehicle 44.7

  Ride in a friend’s/family member’s vehicle 35.8

  Take a bus or taxi 9.3

  Walk or bicycle 10.1

Store 2

Distance in miles, mean (SD) 2.8 (1.7)
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Characteristics n=466

Shopping frequency (per week), mean (SD) 0.6 (0.6)

Supermarket/Supercenter, % 85.4

Store 3

Distance in miles, mean (SD) 4.0 (12.0)

Frequency (per week), mean (SD) 0.3 (0.3)

Supermarket/Supercenter, % 81.1

Farmers’ market utilization and community food resourcesb

Shop at farmers’ market, % 45.1

Acquire food at bank or pantry, % 52.2

Acquire food from church or social services, % 53.2

a
SNAP: Supplemental Nutrition Assistance Program;

b
Community food resources in this paper refer to food banks/food pantries and food acquired from churches/social services. The distribution of 

these and other types of community resources and their association with food security level have been reported previously46.
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