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Abstract
Objective: To determine the characteristics of US low-income households that use
alternative food acquisition strategies and to examine the association between
food security and alternative food acquisition.
Design: Cross-sectional analysis. The ten-item Adult Food Security Survey Module
was used to determine food security status. Self-reported data were used to deter-
mine food acquisition from community food sources, social networks and house-
hold food production.
Setting: The National Food Acquisition and Purchasing Survey (FoodAPS), 2012.
Participants:The sample consisted of 2534 low-income households (≤185 %of the
federal poverty line) in the USA.
Results: Households using alternative food acquisition strategies were more likely
to have a primary respondent who was non-Hispanic White, born in the USA, and
female, andmore likely to live in a rural area, have higher income and own a home
than households not using alternative acquisition strategies. Very low food security
was positively associated with the use of community food sources (aOR = 2·26
(95 % CI 1·15, 4·46)). There was no association between food security and food
acquisition from social networks or household food production.
Conclusions: Use of alternative food acquisition strategies varied by specific dem-
ographic characteristics among low-income households, suggesting opportunities
for outreach and promotion of alternative acquisition strategies in specific subpo-
pulations in the USA. Future research should examinewhether quantity and quality
of food received from these sources are associated with food security.
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Food insecurity occurs when the availability of nutritionally
adequate and safe foods or the ability to acquire suitable
foods in socially acceptable ways is limited or uncertain(1).
During 2018, 14·3 million (11·1 %) US households experi-
enced food insecurity at some point(2). Of all US house-
holds, 6·8 % had low food security, while 4·3 % had very
low food security(2). Low-income households have greater
vulnerability to food insecurity due to financial constraints
and thus may engage in other food acquisition practices to
meet food needs. According to Campbell’s framework for
the conceptualisation of food insecurity and its risk factors,
households obtain food from three types of sources,
defined as (1) food purchased from the normal food
system, (2) food facilitated from government food assis-
tance and (3) food acquired through alternative strate-
gies. The normal system refers to food available for

purchase at grocery stores, food service operations
and other retail businesses(3). The second source high-
lighted refers to food facilitated by the multitude of food
assistance programmes for vulnerable families in the
USA (e.g. the Supplemental Nutrition Assistance Program
(SNAP), Special Supplemental Nutrition Assistance for
Women, Infants and Children, National School Lunch
Program School, School Breakfast Program, and Summer
Meal Program, among others)(3). The third type of food
sources is alternative food sources, which allow families
to acquire food free of cost from private food assistance,
gifts from family and friends, scavenging, gardening, hunting
and fishing(3). A recently modified version of Campbell’s
framework (Fig. 1) identified an additional food source
for some low-wage workers: (4) food from place of
employment(4).
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Alternative food sources

Alternative food acquisition refers to the resourceful strat-
egies that households use to acquire foods free of cost from
formal and informal sources in their environment(3).
Campbell proposes that for most families, purchasing from
the normal food system is the primary, socially acceptable
source of food and government food assistance is used
when household resources are constrained(3). Structural
and financial barriers to food purchasing and government
food assistance are commonly considered to be risk factors
for household food insecurity(5–11). However, few general-
isable studies address the frequency of alternative food
acquisition and whether alternative acquisition strategies
are differentially used by food-secure or food-insecure
households.

We have framed alternative food acquisition around
shared characteristics of the food source and categorised
these into food acquisition from: (1) community programmes
(e.g. food pantries, meal delivery programmes, soup kitchens
and place of worship), (2) social networks (e.g. family,
friends, neighbours and at work) and (3) household produc-
tion (e.g. growing food, fishing and hunting).

Community food sources
Community-based food assistance programmes were
designed as temporary measures to relieve short-term
economic hardship(12,13). However, as income and SNAP
benefits are often insufficient in meeting household food
needs, food pantries and meal centres have become long-
term adaptive strategies used by many vulnerable popula-
tions in the USA(14). These programmes vary widely
in their scope of service (e.g. eligibility, number of

persons served and types of foods) and their accessibility
(e.g. schedule and location) to low-income households
across the USA(13).

Food from social networks
Social support includes emotional, informational (e.g. pro-
viding information about where to find food) or instrumen-
tal support (e.g. sharing food) from an individual’s network
of connection to others(15). Parents in food-insecure house-
holds have identified sending their children to eat at
someone else’s house(16) and asking for food or trading
food(17) as strategies to cope with food insecurity. However,
expectations of food sharing may also lead food-insecure
households to give food away, which may further strain their
resources(18).

Household food production
Households with access to the necessary resources (e.g.
skill, knowledge, physical ability, space, materials and
equipment) may produce their food by growing food,
hunting or fishing seasonally and storing these foods
for later consumption. The literature on household food
production primarily focuses on food production as a
means for community development and improved die-
tary intake(19–22). While there is sparse information about
the influence of gardening, fishing and hunting on food
security in high-income countries, previous qualitative
studies have reported positive impacts of household
food production on food security in some North American
communities(23–26).

Much of the research on food acquisition has focused
on the resourceful strategies low-income households use

Fig. 1 Modified model of Campbell’s framework for US household food security(3,4)
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to purchase foods (e.g. couponing and bulk purchases)
and the contributions of federal food assistance to each
household’s food supply(5–11). In determining whether
alternative food acquisition ameliorates food insecurity,
previous studies have utilised convenience samples from
individuals already using at least one type of federal or
community food assistance(4,12,15–17,24,27–34). To build on
these results, we used data from the FoodAPS to charac-
terise the use of alternative food sources in a nationally
representative sample of low-income US households.
Specifically, we determined: (1) the characteristics of house-
holds who use alternative food sources and (2) whether a
household’s food security status is associated with the use
of alternative food acquisition strategies.

Methods

Sample
This study used data from FoodAPS, which is managed by
the Economic Research Service and designed by
Mathematica Policy Research (Mathematica). Complex,
multistage probability sampling was used to enrol approx-
imately 4600 households. Households were sampled
according to the following characteristics: (1) households
receiving SNAP benefits, (2) non-SNAP households with
income less than the federal poverty line (FPL), (3) non-
SNAP households with income from 100 to 185 % of the
FPF and (4) non-SNAP households with income greater
than 185 % of the FPL.

Households were recruited and interviewed from April
2012 to January 2013. Each sampled household was
screened to determine eligibility and to determine the
household member responsible for food acquisition (des-
ignated as the primary respondent). Primary respondents
who qualified for and participated in the survey were
trained to document information on the foods all house-
hold members acquired over 7 days using a barcode scan-
ner and notebooks. The primary respondent also
participated in two in-person interviews and up to three
follow-up telephone interviews. Data were collected from
4826 households. The overall response rate was 41·5 %. In
accounting for the complex sampling design, weights were
created to be representative of all non-institutionalised
households in the continental USA and to address non-
response bias. We included households with incomes at
or below 185 % of the FPL (n 2535) and excluded house-
holds with incomplete data for all variables of interest (n 1)
for a final analytical sample of 2534. Since the FoodAPS data
were collected in 2012, the 2012 FPL was used as a cut-off to
determine whether households were low income.

Alternative food acquisition (dependent variables)
The use of each alternative food acquisition strategy was
constructed as a binary variable based on the questions

shown in Table 1. A household was categorised as using
community food sources if they responded ‘yes’ to (1) cur-
rently using a meal delivery service (e.g. Meals onWheels),
(2) received food from a community centre in the past
month, (3) attended a food pantry in the past 30 d or (4)
received food from a place of worship during the survey
week. If they replied ‘no’ to all of these questions, theywere
categorised as not using community food sources. A house-
hold was categorised as receiving food from their social
network if they received food free of cost from someone
else’s garden when in season or if they received food from
their family, friends or workplace at least once during the
survey week. If they did not report receiving food from
someone else’s garden (in season), or from family, friends,
work or during the survey week, they were categorised as
not receiving food from social networks. A household was
categorised as producing food if they reported having a
vegetable garden, going fishing or hunting in season. If
they replied no to all of these questions, the household
was categorised as not producing food. The alternative
food source categorieswere nonexclusive (e.g. households
could receive food from one, two or all three types of food
sources). A household was categorised as using alternative
food acquisition if they received food from at least one of
the three alternative sources.

Food security (independent variable)
The independent variable was household food security sta-
tus for 30 d prior to the final interview. Food security status
was collected using the ten-item USDA Adult Food Security
Survey Module modified to use a reference period of the
previous 30 d(35). In responding to yes/no and frequency
response sets, households that reported no affirmative
responses were categorised as food secure, households
reporting one or two affirmative responses as marginally
food secure, households reporting three to five affirmative
responses as having low food security and households
reporting six or more affirmative responses as having very
low food security.

Covariates
We included covariates that, theoretically, could affect
both a household’s susceptibility to food insecurity and
their ability to acquire food through alternative strategies.
Covariates described both the households’ and the primary
respondents’ sociodemographic characteristics. The
household-level variables included: percentage of the
FPL (range 0–185 % FPL), number of household mem-
bers, whether there were children in the home (yes/
no), homeownership (yes/no), car ownership (yes/
no), rurality (yes/no), household members’ participation
in at least one of the following federal food assistance
programmes: SNAP, Special Supplemental Nutrition
Assistance for Women, Infants and Children, National
School Lunch Program or School Breakfast Program
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(yes/no). Primary respondent characteristics included:
race/ethnicity (non-Hispanic White, non-Hispanic Black,
Hispanic, or other race/ethnicity), country of birth (USA/
non-USA), sex (male/female), marital status (married/not
married), age group (18–35, 36–59 or 60þ years of age)
and educational attainment (less than high school, high
school/GED, some college, or Bachelor’s degree and higher).
The most parsimonious model is presented and includes the
following variables: percentage of the FPL, born in the USA,
age group, household size and homeownership.

Statistical analyses
For all analyses, we used weights provided byMathematica
to correct for differential selection probabilities and to
adjust for nonresponse. The masked variance unit variable
and the stratum variable were used to estimate variances
with the Taylor series linearisation to account for the com-
plex sampling design used to collect FoodAPS data. We cal-
culated weighted percentages, means and 95 % CI to
describe demographic characteristics of the total sample,
alternative food acquisition users and non-users. We tested
for differences among users and non-users by performing
χ2 analyses for proportions and t tests for means and stan-
dard errors.

Logistic regressions were used to examine the odds of
using alternative food acquisition strategies (dependent
variable) for households of varying levels of food insecurity
comparedwith fully food-secure households (independent
variable). A backward stepwise model was used to select
the final list of covariates included in the model. F-partial
statistics were examined at an alpha-to-remove value of
0·10. Additionally, covariates were removed if there was
evidence of multicollinearity. Multicollinearity was examined

by exploring the condition indices and variance inflation fac-
tors. A cut-off of 30 was used for condition indices and 5·0 for
variance inflation factors. We corrected for multiple compar-
isonswith a Bonferroni Correction (an alpha of 0·5 divided by
three tests= 0·017). All statistical analyses were completed
using SAS 9.4v.

Results

We examined the use of alternative food acquisition among
low-income households in the USA. Table 2 presents the
sociodemographic characteristics of low-income house-
holds and primary respondents. Among our sample, 69·6 %
engaged in some form of alternative food acquisition strat-
egy. Households using alternative food acquisition strate-
gies were more likely to have a primary respondent who
was non-Hispanic White, born in the USA, female, and liv-
ing in a rural area, had higher income and owned a home
compared with households that were not using alterative
food acquisition strategies.

A total of 17·4 % of all households reported using at least
one community food source in the previous month, 51·5 %
reported receiving food from their social networks either in
the recent week or from someone else’s garden during har-
vest season, and 27·6 % reported seasonal household food
production (Fig. 2). Data describing sociodemographic
characteristics by food acquisition strategies are available
in the supplemental tables. While there was no difference
in food security status among users of alternative food
acquisition strategies compared with non-users overall,
households using community food sources were more
likely to have low food security (24·2 %) or very low food

Table 1 Questions from the FoodAPS used to categorise alternative food acquisition strategies

Alternative food sources Questions in FoodAPS

Food from community programmes
Food pantry • During the past 30 d, did (you/anyone in your household) go to a food pantry or food bank for

groceries?
Meal delivery programme • (Are you/Is anyone in your household) currently receiving any meals delivered to your home

from community programmes, ‘Meals on Wheels’, or any other programmes?
Meal at community centre • In the past month, (have you/have you or other household members) gone to a community

programme or senior centre to eat prepared meals?
Food from place of worship • From the food diary, we identified households that received food free of cost from a place of

worship during the survey week.
Food from social network
Food from family • From the food diary, we identified households that received food free of cost from their family

during the survey week.
Food from friends • From the food diary, we identified households that received food free of cost from their friends

during the survey week.
Food from work • When at work, where (do you/does NAME) usually get food (e.g. for lunch or dinner)?

• If at least one person in household received meals free of cost from work, then the household is
marked as receiving food from work.

Access to others’ vegetable
garden

• Do you receive fruits or vegetables from anyone else’s garden?

Household food production
Owns vegetable garden • When in season, (do you/does your household) have a vegetable garden?
Hunting/fishing • (Do you/does anyone in your household) get food by hunting or fishing?
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security (28·3 %) than households not using community
sources (19·2 and 14·9 %, P < 0·01, respectively). Similarly,
primary respondents using community sources were more
likely to be 36–59 years old (51·2 %) andmore likely to par-
ticipate in federal food assistance programmes (58·9 %)
than households not using community food sources (39·3
and 47·6 %, P< 0·01, respectively).

The prevalence of specific sources within each alterna-
tive food acquisition strategy category is shown in Fig. 2.
The most commonly used community food source was

food pantries (9·3 %). The most commonly used social
networks were getting food from someone else’s garden
during harvest season (27·5 %). For household food pro-
duction, the most common source was owning a vegetable
garden (19·3 %, Fig. 2).

We subsequently determined the association between
food security and receiving food from community
sources, social networks and household food production
(Table 3). Very low food security was positively asso-
ciated with using any community sources in both the

Table 2 Characteristics of low-income (<185% FPL) US households by use of alternative food acquisition; FoodAPS (n 2534)

Alternative food acquisition

P*

Users (n 1720) Non-users (n 814)

n % n %

Primary respondent characteristics
Race/ethnicity†
Non-Hispanic White 1008 59·8 289 38·9 <0·001
Non-Hispanic Black 265 17·3 183 27·3
Hispanic 223 13·1 149 16·1
Other 223 9·8 192 17·7

Country of birth†
Born in the USA 1460 85·3 569 74·5 <0·001
Born outside of USA 258 14·7 244 25·5

Sex†
Female 1322 72·0 580 61·8 0·003
Male 398 28·0 234 38·2

Education attained†
Less than high school 412 21·2 235 25·0 0·417
High school or GED 578 34·8 235 30·7
Some college 531 31·6 248 32·4
Bachelor’s degree and higher 199 12·4 93 11·9

Married† 568 26·3 225 24·7 0·545
Age group†
18–35 years 572 25·8 300 27·1 0·858
36–59 years 785 41·5 358 40·5
60þ years 363 32·7 156 32·4

Household characteristics
Household area†
Rural area 549 38·0 117 17·2 <0·001
Non-rural area 1171 62·0 697 82·8

Percentage of the FPL‡
Mean 108·7 103·3 <0·001
95% CI 104·3, 113·1 96·6, 110·1

Household size‡
Mean 2·5 2·4 <0·001
95% CI 2·3, 2·6 2·2, 2·6

Household with children†
Yes 755 44·5 350 43·8 0·856
No 965 55·5 464 56·2

Assets†
Homeownership 651 43·7 212 34·0 0·017
Car ownership 1338 75·6 559 68·7 0·041

Federal food assistance programme participation†§ 1134 50·5 553 49·9 0·907
Food security status
Food security 605 40·8 288 43·2 0·782
Marginal food security 383 21·5 196 20·9
Low food security 403 20·1 190 19·8
Very low food security 329 17·6 140 16·1

FoodAPS, National Food Acquisition and Purchase Survey; GED, general education development; FPL, federal poverty line.
*P-values correspond to χ2 analyses for proportions and t tests for means and standard errors.
†For categorical variables, the unweighted counts and weighted percentages are provided.
‡For continuous variables, means and 95% CI are provided.
§Participation in at least one of the following: Supplemental Nutrition Assistance Program, Special Supplemental Nutrition Program for Women, Infant and Children, National
School Lunch Program, School Breakfast Program, and Summer Meal Program.
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unadjusted (OR = 2·66, 95 % CI 1·51, 4·70) and the
adjusted model (aOR = 2·26, 95 % CI 1·15, 4·46). We
found no significant associations between marginal or
low food security and community sources. Food security
was not associated with receiving food from social net-
works, while low food security was inversely associated
with household food production in the unadjusted
model (OR = 0·61, 95 % CI 0·44, 0·85) only. We evaluated
interactions between food security and income, food
security and gender, and food security and having chil-
dren in the household and performed stratification of
the analysis (by income, gender and children in the
household), and there was no significant effect modifica-
tion in the association between alternative food acquis-
ition and food security.

Discussion

We examined the alternative food acquisition among low-
income households in theUSA and its associationwith food
security. Very low food-secure households were twice as
likely to report using community food sources than food-
secure households. This finding is similar to studies that
have shown that because households with greater food
precariousness may gain the most from using food banks
and other meal programmes, these types of programmes
are more likely to be used by food-insecure house-
holds(36,37). While community programmes may improve
food access for the most vulnerable, we did not find an
association between accessing community sources and
higher levels of food security. Longitudinal studies should

30·4 %

27·6 %

19·3 %

14·2 %

51·5 %

27·5 %

18·0 %

15·9 %

7·5 %

17·4 %

5·0 %

4·3 %

9·3 %

No alternative food acquisition

Any household food production

Own vegetable garden

Hunting/fishing

Any food from social networks

Someone else's vegetable garden

Family

Friends

Place of employment

Any community sources

Place of worship

Meal centre/delivery programme

Food pantry

0·0 % 10·0 % 20·0 % 30·0 % 40·0 % 50·0 % 60·0 %

Fig. 2 Percentage of low-income US households using alternative food sources (n 2534). , Community food sources; , Social
networks; , Household food production

Table 3 Logistic regression results of the association between food security status (independent variable) and alternative food acquisition
(dependent variable) among low-income USA households, FoodAPS (n 2534)

Food security category

Community sources Social networks Household food production

Unadjusted Adjusted* Unadjusted Adjusted* Unadjusted Adjusted*

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Food secure ref ref ref ref ref ref
Marginal food secure 1·04 0·53, 2·06 1·05 0·51, 2·17 1·17 0·78, 1·75 1·23 0·81, 1·90 0·76 0·57, 1·03 1·25 0·88, 1·77
Low food secure 1·78 0·98, 3·21 1·64 0·92, 2·92 0·92 0·62, 1·36 0·98 0·65, 1·47 0·61 0·44, 0·85 0·94 0·67, 1·33
Very low food secure 2·66 1·51, 4·70 2·26 1·15, 4·46 0·98 0·67, 1·42 1·06 0·70, 1·58 0·72 0·48, 1·08 1·19 0·65, 1·32

*Model was adjusted for the following characteristics: percentage of the FPL, born in USA, age group, household size and homeownership.
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evaluate the extent to which households use community
sources as a remedial strategy to alleviate existing hardship.

Overall, community food sources were the least used
alternative food acquisition strategy for low-income house-
holds. Other studies have documented the discouraging
obstacles to food pantries or soup kitchens, such as provid-
ing paperwork to prove eligibility, inconvenient locations,
inconvenient and limited operating hours, and waiting in
line to receive food(8,38–41). The social stigma of accessing
food assistance in the USA has been well documented
and is a primary barrier to many households, particularly
those in close-knit communities (e.g. rural communities,
college campuses)(38,40–44). While we were unable to evalu-
ate obstacles to strategy use in this study, we did find that
only very low food-secure households were more likely to
use these resources. On the other hand, low andmarginally
food-secure households did not use these strategies,
despite potentially benefitting from participation in com-
munity food assistance programmes.

Even though approximately half of the low-income
households used social networks to obtain food, we did
not find that food-insecure households were more likely
to use social networks than food-secure households. This
may be partially explained by results from another study
of 400 SNAP-participating families in which food-secure
households were more likely to report strong, generous
networks they could turn to during food hardship for mon-
etary or instrumental support comparedwith food-insecure
households(45). Contrary to our findings, some qualitative
studies have found that when public assistancewas not suf-
ficient, households sought help from social networks
before resorting to community-based food assis-
tance(15,29,30,46). Others have shown that receiving support
from social networks can be stressful, as individualsmaywant
to reciprocate, but may not have the resources to do
so(29,30,47). If food exchange may strain households with
limited resources, such strain could also partially explain
the lack of association between food security and receiv-
ing food from social networks observed in this study. We
found that receiving food from someone else’s vegetable
garden and growing food in one’s garden were the most
commonly reported food acquisition strategies.
However, there was no significant association between
food security and household food production after
adjusting for covariates. Families reporting access to
their own or someone else’s vegetable garden may have
little control over the availability and stability of the food
supply, thus potentially limiting its usefulness for consis-
tent or sufficient access during periods of food insecurity.
The viability of household food production is often con-
strained by seasonal availability, and the amount pro-
duced may be affected by extraneous factors such as
weather, pests or available resources (e.g. gardening
inputs, space to grow food and fishing/hunting equip-
ment)(48–50). Also, variation in the amount of food a
household produces from, for example, a small herb

garden compared with a larger vegetable garden, may
vary the impact of gardening on food insecurity. In
contrast to our findings, other studies have identified
vegetable gardens as essential tools to improve a house-
hold or community food security(51,52). Qualitative stud-
ies have found that home and community gardens not
only improve household and community food availabil-
ity, they also increase the availability of culturally appro-
priate foods(24), strengthen social networks(21,53) and give
households a sense of pride and self-reliance(23).
Increasing access to household food production for low-
income households may be an important step to strengthen-
ing informal food safety nets of vulnerable populations at risk
of food insecurity.

Study limitations
The current study has several limitations. First, the cross-
sectional nature of the FoodAPS data limited our ability
to determine the temporality of the alternative acquisition
in relation to food security status. However, it is reasonable
to infer that the temporal relationship between need and
acquisition reflects the likelihood that food insecurity led
households to visit food pantries, rather than the possibility
that visiting food pantries or other community programmes
caused a household to become food insecure. Second, our
focus for this study was limited to whether or not house-
holds of varying food security status use alternative food
acquisition strategies. Future studies should evaluate the
quantity, quality and frequency of food acquired as they
relate to food security. Third, questions asking about the
use of alternative food sources were framed with different
recall time frames: whether households received food from
community sources the last 30 d, from family and friends
during the previous week, from their own or others’ gar-
dens, or through hunting and fishing ‘in season.’ Thus,
these time frames may not coincide with the 30-d food
security questions. These data do, however, provide rea-
sonable estimates of the regular use of alternative food
acquisition strategies. Fourth, FoodAPS also had a moder-
ately low response rate. To determine whether the low
response rate may bias results, Mathematica completed a
two-step nonresponse bias analysis. Twenty-five variables
were associated with both nonresponse and key study var-
iables; these variables were used to construct the sampling
weights for the study. We used these sampling weights in
the analysis to account for the complex sampling design
and nonresponse. Finally, families experiencing housing
instability or houselessness may be underrepresented in
the sample. Their unique experiences using alternative
food sources should be a focus of future studies.

Conclusion

A majority of households reported using at least one type
of alternative food acquisition strategy, but only very low
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food securitywas positively associatedwith using community
food sources. Despite being commonly reported, house-
hold food production and receiving food from social net-
works did not differ by food security status. To better
understand the role of alternative food acquisition among
low-income households, further research should explore
the social acceptability of various strategies, the amount
and types of foods acquired from alternative food sources,
the mechanisms by which households acquire these foods,
and the frequency of acquisition.
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