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Purpose
Housing quality is associated with health and well-being; 

however, little research examines these factors by location. In 
this policy brief, we examine rates of two key housing qual-
ity indicators (having incomplete plumbing and incomplete 
kitchen facilities) by rural-urban location, as well as at the 
intersections of racial/ethnic identity and disability status. 

Background
Housing is well-documented as an important social deter-

minant of health, and inadequate housing quality can lead 
to negative health outcomes.1,2 Two important elements of 
housing quality are whether a home is equipped with com-
plete plumbing and kitchen facilities. For example, if a hous-
ing unit lacks either complete plumbing facilities (hot and 
cold running water and a bathtub or shower) or complete 
kitchen facilities (stove, refrigerator, and sink with a faucet), 
the U.S. Department of Housing and Urban Development 
(HUD) considers the unit to be substandard housing.3

Increases in quality sanitation and plumbing are regarded 
as key to improving health and lowering mortality rates from 
infectious diseases over time.4 Lacking running water is a 
serious health issue as it impacts individuals’ ability to main-
tain proper body hygiene, handwashing, and oral health to 
prevent infectious disease, and lacking a bathtub or shower 
further limits options for maintaining body hygiene.5,6 In 
addition, having incomplete kitchen facilities impacts food 
quality and restricts options for maintaining a healthy diet. 
Lacking access to a refrigerator and stove limits the types 
of food an individual can cook and restricts the ability to 
properly store and prepare fresh, healthy foods.7–9 Smaller 
appliances such as microwaves and hot plates can be alterna-
tive options for some, but these are limited in the type and 
amount of food they can prepare. 

Disparities in housing quality vary by sociodemographic 
groups, which are shaped by structural inequalities. Racial-
ly minoritized households are more likely to live in poorer 
quality housing in general compared to their white counter-
parts.2,10 Individuals with disabilities face additional challeng-
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Key Findings

• A higher proportion of rural residents have 
incomplete kitchen or incomplete plumbing 
facilities compared to urban residents, 
resulting in over 368,000 rural and 1.5 
million urban residents living in substandard 
housing. 

• Within location type, we identified differences 
in housing quality by disability, race, and 
ethnicity. 

• In both rural and urban areas, a higher 
proportion of adults with a disability have 
incomplete plumbing and incomplete kitchen 
facilities compared to adults without a 
disability. 

• Rural residents, both those with and without 
a disability, have higher proportions with 
incomplete plumbing than either urban 
residents with a disability or without a 
disability overall, and rural people with a 
disability have the highest proportion with 
substandard plumbing.

• Overall, rural American Indian or Alaska 
Native communities have the highest 
proportion with incomplete kitchen facilities 
(3.53%) and incomplete plumbing (5.13%), 
much higher than their urban counterparts or 
other racial and ethnic groups.
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es finding quality housing, including meeting accessi-
bility needs as well as increased financial burdens.11 

Although housing has been clearly linked to health 
and health equity, there is less research demonstrating 
how housing quality varies by rural or urban location 
and across different demographic groups within those 
location types. Differences in housing quality among 
various demographics of rural and urban adults is one 
way that we can better understand population-lev-
el health inequities, especially among marginalized 
populations.

Approach
In this study, we used data from the 2015-2019 

American Community Survey (ACS) Public Use 
Microdata Sample (PUMS), accessed through IPUMS 
USA at the University of Minnesota.12 With our focus 
on housing quality, we limited the data to adults 
living in households (N=11,962,082) and excluded 
adults living in group quarters. We defined urban and 
rural populations based on whether the majority of 
each Public Use Microdata Area’s (PUMA) popula-
tion resides in a 2013 metropolitan area, and assigned 
corresponding rural or urban status to all individuals 
in the PUMA.13 

Disability status was measured using survey respon-
dents’ reports of having any of the following disabil-
ities in the ACS: hearing difficulty, vision difficulty, 
cognitive difficulty, ambulatory difficulty, self-care/
activities of daily living difficulty, or independent 
living difficulty.14 Racial/ethnic identity was measured 
as Hispanic/Latino and the following non-Hispanic 
groups: white, Black, American Indian or Alaskan Na-
tive, Asian American or Pacific Islander, Other racial 
identity, or Two or more racial identities. 

Incomplete plumbing facilities was measured in 
the ACS as missing either or both of the following: 
hot and cold running water or a bathtub or shower, 
which must be located within the housing unit. Data 
on both of these plumbing facilities are also available 
individually and were analyzed separately as well.

Incomplete kitchen facilities was measured in the 
ACS as missing one or more of the following: a stove 
or range, a refrigerator, and a sink with a faucet. All 
had to be located within the housing structure, and 

portable cooking equipment did not qualify as a stove/
range. Each of the three kitchen facilities are also avail-
able individually and were analyzed separately.

We used chi-square tests to determine statistically 
significant differences between rural and urban adults 
overall, as well as differences between rural and urban 
adults by disability status and racial/ethnic group. We 
also compared proportions within rural populations 
and urban populations to compare housing characteris-
tics across and within various intersections of rural-ur-
ban location, disability status, and racial/ethnic iden-
tity. We used Stata 17 for all analyses and employed 
survey weights to generate nationally representative 
estimates.

Results
Overall, statistically significantly higher proportions 

of rural residents live in housing with an incomplete 
kitchen (0.84% or over 284,000 residents) compared 
to urban residents (0.60% or over 1,265,000 residents, 
p<.001), as seen in Figure 1. 

Figure 1. Incomplete Kitchen by Rural-Urban Location
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Rural residents also have double the proportion of 
adults living in housing with incomplete plumbing 
(0.61% or over 207,000 residents) compared to their 
urban counterparts (0.30% or over 636,000 residents, 
p<.001), shown in Figure 2. As a result, rural adults 
also have higher proportions with both incomplete 
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There are some key differences in characteristics of 
rural residents compared to urban residents as well, 
shown in Table 1. The proportion of rural residents 
reporting any disability was significantly higher at 
approximately 20%, compared to just over 14% of 
urban residents (p<.001). Proportions of rural and 
urban residents by racial/ethnic identity vary as well. 
Overall, urban communities have higher proportions 
of residents who identify as a racial or ethnic minori-
ty, with the exception of American Indian or Alaska 
Native residents, which have a higher proportion of 
residents in rural areas.

Figure 3 shows that much higher proportions of 
people with a disability have an incomplete kitchen 
compared to people without a disability, regardless of 
location. A higher proportion of urban adults with 
disabilities have incomplete kitchen facilities (1.65% 
or over 492,000 residents) compared to their ru-
ral counterparts (1.56% or over 105,000 residents, 
p<.05). But among adults without a disability, rural 
residents have a higher proportion with an incomplete 

ACS 2015-2019 5-Year Sample, IPUMS USA. 
N = 11,962,082. All differences significant at p < 0.001

Table 1. Race/Ethnicity and Disability Status by 
Rural-Urban Location

Rural Urban
Has any disability 19.98% 14.27%
Race and Ethnicity

Hispanic/Latino 6.93% 17.48%
Not Hispanic/Latino
White non-Hispanic 81.63% 60.98%
Black non-Hispanic 7.04% 12.44%
Asian American or 
Pacific Islander

0.99% 6.65%

American Indian or 
Alaska Native

1.91% 0.42%

Other race 0.06% 0.23%
2+ races 1.44% 1.80%

Figure 2. Incomplete Plumbing by Rural-Urban 
Location
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kitchen facilities and incomplete plumbing (0.37%) 
compared to their urban counterparts (0.17%, 
p<.001). This equates to almost 124,000 rural adults 
and over 357,000 urban adults living with both sub-
standard plumbing and substandard kitchens in their 
homes. 

kitchen (0.66% or over 178,000 residents) compared 
to urban residents (0.43% or over 773,000 residents, 
p<.001). 

In terms of individual kitchen components, we 
find that the higher proportions of adults with disabil-
ities with an incomplete kitchen is largely attributable 
to lacking a stove, with 1.28% of rural adults with 
disabilities and 1.48% of urban adults with disabilities 
having no stove (p<.001). This equates to over 86,000 
rural and over 443,000 urban adults with disabilities 
lacking a stove in their homes. In addition, the pro-
portion of rural adults without a disability who have 
no sink with a faucet in their kitchen is comparable 
to the proportion of urban adults with a disability 
who have no sink (0.27% and 0.26%, p=.34). Ex-
amining the presence of a refrigerator, we find higher 
proportions of rural adults without a refrigerator, 
among both those with a disability and those with-
out. Among adults with disabilities, 0.61% of rural 
residents (or over 41,000) and 0.55% of urban adults 
(or over 165,000) had no refrigerator in their home 
(p<.05). 
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Figure 4 shows large disparities in the proportions 
of rural and urban adults with incomplete plumbing 
by disability status. Regardless of location, a larger 
proportion of adults with a disability have incomplete 
plumbing compared to adults without a disability, with 
0.90% of rural and 0.51% of urban adults with dis-
abilities (p<.001) having incomplete plumbing com-
pared to 0.54% of rural and 0.27% of urban adults 
without a disability. This equates to almost 61,000 
rural and over 153,000 urban adults with disabili-
ties with substandard plumbing in their homes. The 
rural disparity overall is so high that rural residents 

without a disability had larger proportions living with 
incomplete plumbing compared to urban adults with 
a disability (0.54% vs 0.51%, p<.001). In addition, 
similar proportions of rural adults without a disabil-
ity and urban adults with a disability had no bath or 
shower (0.33% and 0.32%, p=.40). The rural disparity 
in having no hot water is large as well, with both rural 
adults with and without a disability having higher 
proportions with no hot water than either of the urban 
groups overall, with rural people with a disability hav-
ing the highest proportion without hot water at 0.71% 
or almost 48,000 residents.

Figure 3. Incomplete Kitchen by Rural-Urban Location and Disability Status
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Figure 4. Incomplete Plumbing by Rural-Urban Location and Disability Status
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We find differences in having an incomplete kitchen 
between rural and urban residents within several racial/
ethnic groups, as seen in Figure 5. Rural residents who 
identify as non-Hispanic white, non-Hispanic Black, 
American Indian or Alaska Native, and with Two or 
more racial groups had a higher proportion with an 
incomplete kitchen compared to their urban coun-
terparts (p<.001, except Two or more races p<.01). 
Among all racial/ethnic groups, rural American Indian 
or Alaska Native adults had the highest proportion 
with an incomplete kitchen (3.53%), followed by 
three groups with statistically similar proportions: rural 

Asian American or Pacific Islander, urban American In-
dian or Alaska Native, and rural Other race adults (all 
less than 1.46%). Examining individual kitchen com-
ponents, we find that rural American Indian or Alaska 
Native adults had the highest proportions with no sink 
with a faucet (2.43%) and no refrigerator (1.49%), 
and rural American Indian or Alaska Native and rural 
Other race adults shared similarly high proportions 
without a stove/range at 1.17%. Overall, these stark 
disparities equate to over 22,500 rural American 
Indian or Alaska Native adults living with substandard 
kitchen facilities.

Figure 5. Incomplete Kitchen by Rural-Urban Location and Race/Ethnicity
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Within almost all racial/ethnic groups (except 
Other race), we see a significantly higher proportion 
of rural residents without complete plumbing facilities 
compared to their urban counterparts (p<.001 except 
Asian American or Pacific Islander residents p<.01), as 
shown in Figure 6. Overall, American Indian or Alaska 
Native adults have the largest proportion of adults with 
incomplete plumbing facilities. We find 5.13% of rural 
American Indian or Alaska Native adults and 1.29% 
of urban American Indian or Alaska Native adults have 

incomplete plumbing facilities, with rural Other race 
identified adults having a statistically similar propor-
tion to the latter at just over 1%. Figure 6 also shows 
the proportion of individual incomplete plumbing 
facilities, and we find 2.94% of rural American Indi-
an or Alaska Native adults live in a home without a 
shower or bath and 4.79% live with no piped hot and 
cold water. This results in over 33,000 rural American 
Indian or Alaska Native residents across the US with-
out access to basic plumbing in their homes.
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Discussion and Implications
Housing quality is associated with individual health 

and well-being, but much less is known about how 
housing quality differs among rural and urban resi-
dents or in combination with other demographics, 
such as race/ethnicity and disability status. This policy 
brief addresses these gaps, and we find complex vari-
ations in who is living in housing with substandard 
plumbing or kitchen facilities by different intersections 
of race, ethnicity, disability status, and rural-urban 
location. We recognize that a large majority of the 
U.S. population has complete plumbing and kitchen 
facilities but call attention in this brief to the many 
people that still live in substandard housing facilities 
that are known to impact health. For example, we find 
that over 1.5 million urban residents and over 368,000 
rural residents live in housing with incomplete kitchen 
facilities, incomplete plumbing, or both. Notably, these 
findings reflect a lack of several important aspects of 
kitchen and plumbing necessities, but do not include 
access to toilets. The measure of toilets was removed 
from the ACS in 2016 over concern about public 
disapproval of asking about them.15 Still, overall, 
significantly higher proportions of rural residents live 

in housing with an incomplete kitchen and plumbing 
facilities compared to urban residents, with important 
differences by disability status, race, and ethnicity. 

We find higher proportions of adults with a disabil-
ity have an incomplete kitchen or incomplete plumb-
ing compared to adults without a disability, regardless 
of location. Many individuals with disabilities have 
limited incomes, which may make it difficult to afford 
high-quality housing.11 Among adults with disabilities, 
a higher proportion of urban adults have incomplete 
kitchen facilities compared to their rural counterparts, 
and a stove/range is the most likely missing component 
in the kitchens. But among adults without a disabil-
ity, rural residents have a higher proportion with an 
incomplete kitchen compared to urban residents. Rural 
residents exhibit a greater discrepancy in substandard 
plumbing compared to urban residents, particularly 
among rural adults with disabilities. Housing policies 
need to reflect the needs of quality housing among 
rural residents as well as reflect both quality and 
accessibility needs for residents with disabilities in all 
locations.11

In addition, we find that rural residents across most 
racial and ethnic groups have higher proportions of 
incomplete plumbing and kitchen facilities compared 

Figure 6. Incomplete Plumbing by Rural-Urban Location and Race/Ethnicity
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to their urban counterparts. We find especially pro-
nounced disparities among rural American Indian or 
Alaska Native adults living in substandard housing, in-
cluding some differences in the individual components 
that make up having a fully functional kitchen. Specif-
ically, a startlingly high proportion of rural American 
Indian or Alaska Native residents reported having no 
kitchen sink, followed by those reporting having no re-
frigerator, with a lower percentage (though still higher 
than other racial and ethnic groups) reporting having 
no stove. For all other groups examined in this brief 
(including rural-urban residents overall and those with 
and without disabilities), however, the most common 
missing kitchen component was a stove/range. These 
differences suggest there may be unique barriers or 
considerations for American Indian or Alaska Native 
residents that require closer examination and focus 
on specific kitchen appliances. According to the 2020 
Census, about 40% of American Indian or Alaska Na-
tive residents live in rural areas.16 Our findings reflect 
the ongoing issues for American Indian or Alaska Na-
tive adults facing substandard  housing, slower growth 
in housing stock, and lower vacancy rates in certain 
rural areas of the country, which can contribute to the 
lack of available, affordable, and quality housing.17 

These findings have important implications for pub-
lic policy. Continued and further investment in home 
modification and repair programs may assist home-
owners to address some of these immediate needs, 
with particular attention to ensuring rural residents 
are aware of these programs and have access to them. 
One such program is the U.S. Department of Agri-
culture’s (USDA) Section 504 Home Repair program, 
which offers loans and grants to rural homeowners for 
the purpose of repairs and upgrades.18 This program 
is somewhat limited, however, in that applicants must 
own and occupy the house and have “very low income” 
as defined by their county. Additionally, though this 
brief did not specifically examine differences between 
homeowners and renters, renters may have limited 
access to home repair financial assistance and may have 
other barriers to completing home repairs as they often 
need to do so through a landlord and/or management 
company. In rural communities, there are also like-
ly fewer vendors to choose from compared to urban 

areas, which limits scheduling options and financial 
competition.19 

Another relevant program is the USDA’s Housing 
Preservation Grants given to organizations to focus on 
home rehabilitation for low income rural residents.20 
Although funds can be used for repairing key safety 
and sanitation aspects of a home including water/
waste disposal systems and accessibility features, this 
program is limited to specific expenses, and notably 
does not cover new appliances.21 Many states and local 
areas have their own home modification and repair 
programs as well, in addition to a patchwork of funds 
available through non-profit organizations. However, 
learning about and navigating these various programs 
may be additional barriers to fully reaching residents 
who could most benefit from them.

Rural housing policy should be tailored to the needs 
of systematically marginalized groups, many of whom 
are at greater risk of living in substandard housing. For 
example, structural racism and historically racist hous-
ing policies are factors that continue to impact housing 
access and quality among people of color and Indige-
nous people.2 In particular, policymakers may need to 
consider additional investments in infrastructure and 
housing resources to address root causes that hinder 
development in the most remote rural areas, including 
Tribal lands.22 For example, improvements have been 
made in housing quality for American Indian and Alas-
ka Native residents via HUD’s Indian Housing Block 
Grant program, but the program is underfunded.17,23 
Other investments in infrastructure in Tribal commu-
nities, such as those found in the Bipartisan Infrastruc-
ture Law, may lead to further improvements.24 

Conclusion
Housing quality impacts health outcomes. This 

policy brief details the link between incomplete home 
kitchen and plumbing facilities and health by disabil-
ity status, race, ethnicity, and rurality. Our findings 
highlight that urgent attention is needed to address 
substandard housing in rural areas, particularly for 
rural American Indian or Alaska Native residents. In 
addition, policies to improve housing quality should 
be directed especially toward those with disabilities, 
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regardless of location. Improving housing quality is an 
important way to address the social determinants of 
health and promote health equity.
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