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Abstract

Food insecurity is influenced by multiple determinants
including socioeconomic status, and the Supplemental Nutrition
Assistance Program (SNAP) was established to bridge the
nutritional gap between low- and high-income households. Food
insecurity continues to be a growing disparity among rural and
urban communities in the country. Few studies analyze both
rural and urban food insecurity, and none do so at the state or
county levels. Therefore, we sought to understand the impact
of socioeconomic factors on food insecurity in urban and rural
households at the state and county levels. We examined urban
and rural counties in Pennsylvania (PA), a state with moderate
food insecurity rates that are consistently below the national
average. We expected that the rate of food insecurity in rural
counties would be higher than in urban counties. We measured
the incidence of food insecurity among rural and urban
households in PA. We used the predicted trends produced

by the United States Department of Agriculture Economic
Research Service (USDA ERS), based on surveys given to
individuals living in rural areas. We analyzed the USDA ERS
data to compare the levels of food insecurity, considering the
data for low and very low food security in rural counties in PA.
To measure food insecurity in the urban counties, we used data
provided by the hunger-relief organization Feeding America.

To assess the relationship between food insecurity between
rural and urban counties, we examined the data provided by
census.gov in the following categories: income, household size,
family determinants (head-of-household), and government
assistance. These determinants were analyzed in comparison to
food insecurity from the years 2015 to 2019 in both rural and
urban households. Based on our data analysis between rural
and urban areas, SNAP alone is not sufficient to address levels
of food insecurity in rural areas. We found that about 1 in 7 rural
households receive SNAP benefits compared to about 1in 11
urban households. Yet the food insecurity rates were still higher
inrural counties than in urban counties, at 11.82% and 10.76%,
respectively. Overall, more households with women heads of
household receive SNAP than households with men heads of
households at the county, state, and national levels. Lastly, the
average income in rural counties is over $10,000 less than the
average in urban counties, and almost $10,000 less than the
state average. Hopefully, these results will instill a sense of
urgency that will influence new policies to support both rural
and urban households in different capacities to decrease the
food security gap among American households. Since PA tends
to be below the national average for food insecurity, we hope
that this will prompt action in above-average states as well.

Introduction

Food insecurity is measured as a lack of access to nutritious
food, eating food past the expiration date, and purchasing
inexpensive and unhealthy foods (1). Food insecurity tends to
impact households that have one of the following characteristics
the most: children under the age of 6, women as head-of-
household, adults living alone or with disabilities, Black and
Hispanic households, and low-income households (2). Healthy
eating options are expensive when compared to fast food.
People who struggle financially are inclined to consume more
fast food than normal. This diet regularly can have an increased
risk of chronic diseases such as obesity, high blood pressure,
heart disease, and diabetes. Some studies have shown that food
insecurity is associated with decreased nutrient intake, leading
to increased rates of mental health problems and depression,
diabetes, hypertension, and hyperlipidemia (3-4). Racial and
ethnic minorities are 1.5 to 2.0 times more likely than whites to
have most of the major chronic diseases (5). This, when paired
with a low-nutrient diet, can exacerbate chronic diseases.
Processed foods such as ramen, which are high in calories and
nutrient-deficient, are cheaper and more abundant compared
to nutrient-rich foods like vegetables, fruits, and lean meats.
This disproportion of high-quality and nutrient-rich foods can
lead to Supplemental Nutrition Assistance Program (SNAP)
participants with higher health risks (6). As mentioned above,
food insecurity can also affect the psychological well-being of a
person. Depression and irritability exacerbated the emotional
strain parents already faced, ultimately creating an emotional
disconnect with their children (7). The United States (U.S.)
began SNAP to help the nutrition disparity in low-income
families. Interventions, such as SNAP and various government
assistance programs, have been used to reduce food insecurity.
While these programs are helpful to some, not everyone who
needs them is qualified to receive the benefits because they do
not meet certain thresholds.

Rural and urban areas present specific and unique problems to
those that reside in these communities, ranging from healthcare
to socioeconomic factors. Understanding and recognizing the
existence of these rural and urban disparities and where they
intersect with one another is the first step toward creating
proactive solutions to remedy the problem. We sought to
understand the impact of socioeconomic factors on food
insecurity in urban and rural households in Pennsylvania (PA)
from 2015 to 2019.

Many households in rural and urban populations experience
food insecurity, but this can be attributed to myriad reasons,
such as socioeconomic status, household characteristics, and
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government assistance, among others (8). PA ranks highly
concerning food security rates when compared to other states,
and it is consistently below the national food insecurity rate
(9). Yet in 2019, the state of PA reported a food insecurity rate
of 10.6% with an average meal cost of $3.17 and an annual
food budget shortfall of $733,806,000 (9). The margins
previously mentioned are astounding, and underlying factors
like county size, population density, and income status should
be considered. For example, food insecurity rates are more
prevalent in rural areas. Food insecurity affects about 52% of
people living in rural areas in comparison to 24% of people in
urban counties (10). Rural communities also face the challenges
of low-wage employment opportunities and higher rates of
unemployment and underemployment (11). Government food
assistance programs including SNAP, the Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC),
and the National School Lunch Program (NSLP) are more

likely to be used by households facing food insecurity (12).
Approximately 59% of households experiencing food insecurity
reported having participated in one or more of these programs
(13). Though the U.S. government has social programs in place
for food-insecure households, research indicates that these
programs are unable to meet the needs of the population (6).

Studies focus on rural or urban food insecurity, but few evaluate
both. Interactive maps and databases indicate differences in

the number of individuals that experience food insecurity in
rural and urban counties (14-15). However, no recent studies
have examined these differences at the
state and local levels. The Household
Food Security annual report from the
USDA ERS reports the percentage

of food-insecure households within Ad
. . ams
metropolltan.areas as 10.4% and in A
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A study from Cambridge University found that if maximum
SNAP benefit levels increased to the average cost of a meal
for low-income food-secure households, then food insecurity
among households receiving SNAP benefits would decrease
by 50.9% (18). Previous research suggests that increasing
awareness of food insecurity has led to policy changes that
improved overall health outcomes (4). We hope that these
outcomes will prompt policy changes that would allocate
government benefits more efficiently and reduce the levels of
food insecurity in PA counties.

Methods

Participants

Our research population was rural households and urban
households. All individuals who were residents of PA as
reported by the Census Bureau’s American Community Survey
from 2015 to 2019 (19-23) were eligible for inclusion (Table 1).
Rural and urban county designations were established using the
criteria of population density provided by the Center for rural
PA (Table 2) (24).

Procedures

We performed a secondary data analysis using U.S. Census
Bureau and USDA ERS data to understand how household
food insecurity differed between urban and rural counties in
PA. In the data from the census website, we calculated the total

Rural Urban

Juniata Allegheny Lackawanna
Lawrence Beaver Lancaster
Lycoming Berks Lebanon
McKean Bucks Lehigh
Mercer Chester Luzerne
Mifflin Cumberland Montgomery
Monroe Dauphin Northampton
Montour Delaware Philadelphia
Northumberland Erie Westmoreland
Perry York

Pike

Potter
Schuykill
Snyder
Somerset
Sullivan
Susquehanna
Tioga

Union
\Venango
Warren
Washington
Wayne
Wyoming

designation affected the distribution

of government benefits (17). SNAP
distribution was higher in rural areas than
urban areas considering data from 2001

Table 1: Rural and Urban County designation as determined by the Center for Rural PA (24).

to 2014. Also, there was twice as much Years Total population Total households
food coverage from food providers and 2015-2019 3.398.256 1,360,119

food banks in nonmetropolitan areas when

compared to metropolitan areas (17). The Urban 2015-2019 2.393274 3,649,956

objective of this study was to determine
the results of SNAP distribution and other
benefits for PA counties using recent data.
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Table 2: Total population and households from the years 2015-2019 for both urban and rural
counties (19-23).
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amount of recipients of government assistance over averaged
over 5years (2015-2019) for each county designation,
resulting in a percentage value. We created a bar graph to
depict our findings for all factors. We requested data by county
from Feeding America on food insecurity and costs.

Data analysis

Our goal was to measure the relationship between the
incidence of food insecurity in rural counties of PA versus urban
counties of PA along with factors that might influence food
insecurity, such as income (poverty data), receiving government
assistance, household size and head of household (male or
female). Our statistical analysis included unpaired t-tests to
determine a significant difference between our two factors,
food insecurity in the urban counties versus rural counties. We
used central tendency as our descriptive analysis to measure
the mean of food insecurity in selected urban vs. rural counties
between the years 2015-2019. The central tendency analysis
summarizes and accurately provides a description of the data
with only one value (25). The confidence interval was used to
make inferences about the underlying population using different
estimations and sample statistics (26). The dependent variable
we are testing for is food insecurity among the counties; and the
independent variables include various socioeconomic factors
such as income, enrollment in government assistance programs,
household size, and head of household. We used Prism to
calculate the unpaired t-test from the data collected from the
American Community Survey on the Census Bureau.

Results

Figure 1 shows the average population of the rural and urban
counties in PAfrom the years 2015-2019 and a chart of an
unpaired t-test analysis of rural versus urban counties. The
standard deviation in urban counties is significantly higher
thanin rural counties and the reason for this is because urban
counties have a much larger population size.

Figure 2 above depicts the average number of households in
both rural and urban counties in PA from 2015 to 2019. We
calculated the average of the two and found that the average
number of households in rural counties was about 28,335 and
the number of urban counties was 194,368 over 5 years. The
second part of Figure 2 depicts the unpaired t-test analysis of
the number of households in urban counties of PA versus rural
counties of PA. From the t-test, we found that the difference
between the two is statistically significant, confirming that rural
counties have a lower average number of households than
urban counties.

Figure 3 represents the average number of individuals that are
considered food insecure by the data obtained from Feeding
America for the years 2015-2019 (27-31) after taking a 5-year
average for each county. We then calculated the average of
these values for both rural and urban counties. We found that
rural counties had an average of 8,314 individuals experiencing
food insecurity over those 5 years. We also found that urban
counties had an average of 57,150 individuals experiencing
food insecurity over the same 5-year span. The second part of
the figure depicts the t-test we conducted for the values we
calculated. From the t-test, we determined that the difference
between the average of the two county types was extremely
statistically significant. This suggests that there is a significantly
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larger amount, on average, of individuals who are food insecure
in urban counties when compared to rural counties. However,
we expected this result due to the large difference in the
population of rural and urban counties in PA.

Figure 4 depicts the average percentage of individuals in PA that
are considered food insecure by the data obtained from Feeding
America for the years 2015-2019 (27-31) after taking a 5-year
average for each county. We then calculated the average of the
values found for both rural and urban counties. We found that
an average of 11.82% of rural PA experienced food insecurity
from 2015 to 2019. We also found that an average of 10.76%

of individuals in urban counties experienced food insecurity
over the same 5-year period. Though it was only a little over a
1% difference, we found that this difference was statistically
significant from the t-test that we conducted.

Figure 5 depicts the average median income for rural and
urban counties and the overall average median income for the
state of PA. It was calculated from the data provided that the
average median income for rural, urban, and the state of PA
was $53,363, $66,385, and $61,744, respectively. A t-test
was performed for rural versus urban counties to determine
the difference between the median household income. It was
concluded that there was significance between the counties.

Figure 6 displays the gender of the head of households in both
rural and urban PA from the years 2015-2019. In rural counties,
6,962 households were led by women, while 5,041 households
were led by men. For the urban counties, 56,906 households
were led by women, while 34,679 households had a man as the
head of household. The data was determined by adding the total
households that were led by men, and households led by women
from both rural and urban counties and dividing by the number
of counties to give us an average. From the years 2015-2019,
most households were led by women in PA.

Figure 7 displays the households by gender surveyed for SNAP
inrural and urban PA from the years 2015-2019. In rural
counties, 2,747 households led by women were surveyed for
SNAP, while 1,360 households were surveyed for SNAP that
had a male head of the house. For the urban counties, 24,334
households were surveyed that were led by women, while
8,829 households were surveyed that had a man as the head
of household. The data was determined by adding the total
surveyed households that were led by men, and surveyed
households led by women from both rural and urban counties
and dividing by the number of counties to give us an average.
From the years 2015-2019, most households surveyed for
SNAP were led by women in PA.

Figure 8 displays the households by gender receiving SNAP
inrural and urban PA from the years 2015-2019. In rural
counties, 1,057 households were run by women that received
SNAP, while 309 households received SNAP that had a male
head of the house. For the urban counties, 9,187 households
were recipients of SNAP which were led by women, while
1,988 households received SNAP that had a man as the head
of household. The data was determined by adding the total
recipients of SNAP households that were led by men, and
recipients of SNAP households run by women from both rural
and urban counties and dividing by the number of counties

to give us an average. From the years 2015-2019, most
households that received SNAP were led by women in PA.
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Figure 1. A) The average number of individuals in rural and urban PA. B)
Unpaired t-test Analysis of Population in Urban vs. Rural Counties.

Figure 2. A) The average number of households in rural and urban
counties. B) Unpaired t-test Analysis of the Number of Households in
Urban vs. Rural Counties.

80000

60000

40000

20000

Average Number of
Food Insecure Individuals

Rural Urban

Urban and rural counties in Pennsylvania

Counties n Mean sD SEM t
Rural 48 8340.83 5728.69 826.86 5.3157*
Urban 19 57150.63 63707.38 14615.47

° 1.3+
S

L2 4124
53

8% 115
S5

85 1.0+
Ee

[

a2 109
o @

o n

S 108
s

< 10.7-

Rural Urban

Urban and rural counties in Pennsylvania

Counties n Mean sD SEM t
Rural 48 11.82 1.38 0.1992 2.1939*
Urban 19 10.76 2.55 0.585
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and rural PA. B) Unpaired t-test Analysis of Food Insecure Individuals in
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Figure 4. A) The average percentage of food insecure individuals in
urban and rural PA. B) Unpaired t-test Analysis of the Percentage of
Food Insecure Individuals in Urban vs. Rural Counties.
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Figure 6. The average number of heads of household by gender in rural
and urban PA.
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Figure 7. The average number of households surveyed for SNAP by
gender of the head of household in rural and urban PA.

Figure 8. The average number of households receiving SNAP by gender
of the head of household in rural and urban PA.
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Figure 9. The average percent of male versus female heads of
households receiving SNAP benefits.

Figure 9 depicts the average percentage of households
receiving SNAP benefits. It was calculated utilizing the 5-year
averages available from the USDA ERS from 2015-2019. We
calculated the quotient of the data for households receiving
SNAP benefits by the total number of households surveyed for
this socioeconomic factor. We then took the average of both
rural and urban counties to compare male heads of households
and female heads of households. The percentages provide

a comparison for male and female heads of households, as

well as urban versus rural heads of households, as opposed

to the average number of household recipients (Figure 8).

From this data, we found that in rural counties, on average,

over 15% more households with SNAP recipients have female
heads of household. In urban counties, on average, 13.62%
more households with SNAP recipients have a female head

of household. We also found that rural counties had a larger
percentage of SNAP recipients than urban counties, and a larger
percentage of households with female heads of households
received SNAP than households with male heads of households.

Figure 10. A) The average number of households receiving SNAP
in rural and urban counties in PA. B) Unpaired t-test Analysis of the
Number of Households Receiving SNAP in Urban vs. Rural Counties.

Figure 10 depicts the average number of households receiving
SNAP benefits in urban counties and rural counties for the
years 2015-2019. The total average of households in rural
counties receiving SNAP benefits was 3,919. The average was
determined by taking the sum of households receiving SNAP
in the rural counties and dividing the number of counties. The
total number of households in urban counties receiving SNAP
benefits was 17,856. The average was determined by the
number of households that received SNAP divided by the total
number of urban counties. Utilizing the data from Figure 2, we
have found that, on average, about 1 in 7 households in rural
counties receive SNAP while about 1 in 11 urban households
receive SNAP.

Figure 11 depicts the number of individuals over the age of

60 years of age and under 60 years of age in urban and rural

PA during the years 2015-2019. In rural counties, 1,422
households over 60 years of age received SNAP benefits and
9,305 households received SNAP benefits in urban counties.
Two thousand seven hundred twenty-four households under 60
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Figure 11. The average number of household recipients of SNAP over
and under 60 years of age in rural and urban PA

years of age in rural and 18,841 households in urban counties
received SNAP benefits. The data was established by adding
the total amounts of households receiving SNAP benefits
from 60 years and over and 60 years and under from each
both rural and urban counties and dividing the number of
counties to get the average. Utilizing the data from Figure 2,
we found that, on average, about 1 in 20 rural households and
about 1in 21 urban households have recipients of SNAP over
60 years old. Also, on average, about 1 in 10 households in
both rural and urban counties have recipients of SNAP under
60 years old.

Discussion

We expected that, on average, the rate of food insecurity
would be greater in rural counties when compared to

urban counties. We found that, on average, the rate of food
insecurity in rural and urban PAwas 11.82% and 10.76%,
respectively. This is a significant finding that shows the stark
contrast in the initial interpretation of the number versus the
percentage of individuals who are food insecure in rural and
urban counties and the interpretation once the influence of
population size was removed. Figures 3 and 4 highlight the
importance of making the data equivalent to interpret the
true outcomes within these two different categories.

The t-test results in Figures 1-5 and 10 indicate that there
was a significant difference overall when comparing the
socioeconomic factors and food insecurity between rural and
urban counties such as the average numbers for households
receiving SNAP, food-insecure individuals, and households in
rural and urban PA. This is because rural counties have a much
lower population than urban, with a population difference

of 423,586 from the years 2015-2019. The results also
revealed that female heads of households received more
SNAP benefits in both urban and rural counties as compared
to male heads of households. However, there are more
female-led households than male-led households in both rural
and urban PA. Thus, more female-led households would be
food insecure which leads to more female-led households
receiving SNAP benefits. Female households overall in the
United States received more SNAP than male households,
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which implies women are more dependent on food stamps
than men. Women are also able to get into the WIC

program, which provides women that are either pregnant,
breastfeeding, or up to 6 months postpartum and children up
to the age of 5 that are deemed a nutrition risk resources to
obtain nutritious foods (37). Women can access this program
concurrently with SNAP, but men are not given access to

this program for themselves, so even more women may be
dependent on these resources than we examined (37-38).
So perhaps having the disruption of pay due to pregnancy
and care after birth may make women more likely to seek out
these resources.

Another thing to take into account is that, on average, females
make less than males, which may make female-led households
have to stretch their resources that much more, leading them
to seek out financial aid for food (39). Therefore, male-led
households may be less in need of these resources from the
beginning. We found that the average per person household
size for female heads of household in urban areas taken from
a five-year estimate from 2015-2019 was 3.18 versus 3.15
for males (40). In rural counties, it was 3.08 for the females
and 3.11 for the males (40). Though this figure is lower in
rural counties for female heads of household, it is important
to note again that most households, as well as female lead
households, in PA are in urban counties. This may mean that
having that extra person every few households takes a toll
onawoman’s income if she is the sole provider. Addressing
the potential differences in pay between these two types

of leaders in the household, and the way that pay is granted
during maternity leave, may be the first step in changing the
demographics of who needs these governmental resources.

Income has also been a major determinant of food insecurity.
We found that the average income in rural counties is over
$10,000 less than the average in urban counties, and almost
$10,000 less than the state average. After analyzing the data
in this project between rural and urban areas, it is important
to recognize that SNAP alone is not sufficient to address
levels of food insecurity in rural areas. SNAP restrictions
onincome and savings can lead to people who could really
benefit from the utilization of these resources on the outside,
lookingin (41).

For example, a requirement from SNAP is that a household
cannot have more than $2,500 in cash or a bank account (41).
However, the requirements do not specify that there are
different cash allowances for different household sizes (41).
So, it is easy to see how a little over $2,500 for groceries can
go a lot further for a single person than for a family of four.
Also, if either household size had to rely solely on this amount
of money, or a little bit more, for their groceries, they would
be out of savings for any other possible expenses that may
arise. Also, in PA, SNAP is usually only certified for 12 months
and requires a 6-month report for any changes in income
(42). This means that any fluctuations in pay may make
someone who is not on a salary, does odd jobs, or is picking up
extra shifts for a few months’ ineligible, putting them just over
the threshold.

SNAP does allow for some helpful deductions, like a 20%
deduction from earned income, a standard deduction,
deductions if there are elderly members of the household,
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and a deduction if shelter costs are more than half of the
household’s income after all deductions (41). Given that we
found that the average median gross income for rural and urban
counties was $53,363 and $66,385, respectively, the average
per person household size was 2.37 and 2.47 respectively, and
the standard housing expense for a family of three in 2022
was found to be $1,703 and $2,115, respectively, most of the
households in both rural and urban PA, even under the median
household income, would not qualify for SNAP even after

the deductions (40-41, 43-44). Addressing these disparities
and shortcomings will likely aid in addressing the gap in food
security.

Access and distance continue to be a large barrier in food-
insecure households. When analyzing the Food Access
Research Atlas provided by the USDA, we see that, in 2019,
tracts where a significant number or share of residents is

more than 1 mile (urban) or 10 miles (rural) from the nearest
supermarket and tracts in which more than 100 households
have no access to a vehicle and are more than 1/2 mile from
the nearest supermarket, or a significant number or share of
residents are more than 20 miles from the nearest supermarket
are concentrated in urban counties (45). However, when paired
with low-income status, tracts with low access at 1 and 10
miles and low vehicle access are concentrated primarily in rural
counties (45). This data suggests that it will likely be beneficial
toimplement new strategies to address food insecurity in rural
and urban areas. This can potentially appear as government
initiatives to increase food access and healthy food awareness
inrural areas so that SNAP benefits can be used on fresher
foods, or anincrease in SNAP benefits or an income supplement
to encourage the purchase of healthier foods in rural areas,
which are notoriously more expensive than processed and
nutritionally poor foods. Yet we recognize that there are
different challenges for each setting that may require different
methods of implementation; urban areas may require solutions
such as more stores with nutrient-dense food, while rural
communities may require solutions such as food pantries and
food banks in closer proximity, since these are potentially hours
away and may require automobiles.

We aim to bring awareness to the issue of food insecurity at

the state and county levels. We hope that these outcomes will
prompt policy changes that would allocate government benefits
more efficiently and reduce the levels of food insecurity in PA
counties. Lastly, we hope this will help to find alternative ways
to address food insecurity considering individual and household
characteristics. Our goal is that these results will instill a sense
of urgency that will influence new policies to support both rural
and urban households in different capacities to decrease the
food security gap among American households. We believe that
this in-depth examination of food insecurity at the state level
has revealed the urgency for more studies of this kind.

According to Feeding America, PA is consistently among the
lowest 25 states regarding food insecurity rates (27-31).

The food insecurity rate in PA is also consistently below the
national food insecurity rate (9). The food insecurity rates
from 2015-2019 in PAwere 13.1%, 12.5%, 12.0%, 10.9%,

and 10.6% respectively (27-31). The food insecurity rates in
the United States from 2015-2019, taken from an average of
state insecurity rates (including the District of Columbia), were
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13.7%, 13.0%, 12.6%, 12.2%, and 11.7% respectively (27-31).
The findings from this study highlight significant disparities in
PA, a state below the median. Thus, we propose that there likely
will be similar findings in states consistently above the median. If
we can analyze the disparities at the state level, as we have done
for PA, and suggest methods for states to successfully address
the findings by implementing new policies, this can be a guide
for other governments to act in their own states.

One way that this study can be improved is by using primary
sources for the data instead of secondary data analysis. A
limitation of this study is that, based on the data we analyzed,
further studies would need to be completed to determine the
best way to tackle food insecurity between urban and rural
counties. Another limitation would be that we were not able to
access the data relating to the COVID-19 pandemic given the
timing of updates for the databases that we used. Comparing
our data from the years 2015-2019 to the years 2020-2021
could give us insight into the impact of the COVID-19 pandemic.
These would be areas to further explore in future studies.
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