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Key Points
c Food insecurity and housing instability may affect dialysis outcomes through health behaviors like treatment
adherence and their effect on access to transplantation or home dialysis therapies.

c People on hemodialysis who were younger, with less educational attainment, with lower incomes, or experi-
encing financial strain were more likely to experience material need insecurities.

c Participant race was not associated with material need insecurities, although residential segregation moderated
associations between age, sex, and food insecurity.

Abstract
Background Despite their relevance to health outcomes, reports of food insecurity and housing instability rates
among adults on hemodialysis are limited. Their relation to sociodemographic and behavioral factors are
unknown for this population.

Methods We enrolled a convenience sample of people receiving hemodialysis at Baltimore and Washington,
DC metropolitan area facilities. Participants completed measures of socioeconomic position, food insecurity,
housing instability, and substance use disorder. We cross-referenced participant and facility zip codes with
measures of area poverty and residential segregation. We examined associations between individual-level and
area-level sociodemographic characteristics, food insecurity, and housing instability using multivariable
logistic regression models.

Results Of the 305 participants who completed study surveys, 57% were men and 70% were Black, and the
mean age was 60 years. Thirty-six percent of the sample reported food insecurity, 18% reported housing
instability, and 31% reported moderate or high-risk substance use. People on hemodialysis who were younger,
with lower educational attainment, with lower incomes, or experiencing financial strain were more likely to
have material need insecurities (P , 0.05 for all). Among participants living in segregated jurisdictions, men
had increased odds of food insecurity compared with women (odds ratio 3.7; 95% confidence interval, 1.61 to
8.53); younger participants (age ,55 years) had increased odds of food insecurity compared with older
participants (odds ratio 3.3; 95% confidence interval, 1.49 to 7.32). Associations between sex or younger age
category and food insecurity were not statistically significant in less segregated counties (P interaction for
residential segregation3sex: P 5 0.006; residential segregation3younger age category: P 5 0.12).

Conclusions Food insecurity, housing instability, and substance use were common among this sample of adults
on hemodialysis. Younger adults on hemodialysis, particularly those living in residentially segregated
jurisdictions, were at increased risk for food insecurity. Future research should examine whether material need
insecurities perpetuate disparities in dialysis outcomes.
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Introduction
Food insecurity and housing instability are material
need insecurities associated with worse chronic disease
outcomes1 including progression of chronic kidney
disease.2,3 Food insecurity is defined as a limited or
uncertain availability of nutritionally adequate and safe
foods4 and housing instability is characterized by hous-
ing that is high cost, overcrowded, or dangerous.5 Food
insecurity and housing instability may be persistent but
are often transient,6,7 resulting from stressors to house-
hold budgets as seen at the start of the coronavirus
disease 2019 (COVID-19) pandemic.8 For people with
ESKD, hemodialysis may be another such stressor be-
cause of employment and income loss related to thrice
weekly treatments.9 Food insecurity and housing insta-
bility may affect dialysis outcomes through health be-
haviors like medication, treatment, or dietary adherence
as well as through their effect on access to transplanta-
tion or home dialysis therapies.10,11 Therefore, material
need insecurities are clinically relevant across the trajec-
tory of chronic kidney disease, yet previous reports of
food insecurity and housing instability in the adult
ESKD population are limited.12

Identification of sociodemographic risk factors for food
insecurity and housing instability among people on he-
modialysis can inform targeted allocation of resources to
high-risk groups. However, these risk factors remain un-
clear. In the US general population, Black and Hispanic
households and households with incomes below 185% of
the federal poverty level are more likely to experience food
insecurity.13 US Census Household Pulse Surveys indicate
that a higher proportion of Black and Hispanic respon-
dents faced challenges paying for housing since the start of
the COVID-19 pandemic.14 People on hemodialysis face
additional risk factors for food and housing insecurity,
and hemodialysis itself might increase risk for unmet
social needs. Moreover, area-level variables, such as neigh-
borhood poverty or residential segregation, may contex-
tualize individual-level sociodemographic differences in
material need insecurities.15,16

Finally, material need insecurities and substance use co-
occur and may be mutually reinforcing.17 Research with
other populations (e.g., people living with HIV,18 preg-
nant women,19 veterans20) has quantified associations
between substance use and material need insecurities
and examined the moderating effect of food insecurity
on associations between substance use and health behav-
iors.21 Although a limited body of research has explicitly
studied people on hemodialysis who use substances,22

associations between substance use and material need
insecurities among people on hemodialysis have not been
established. If substance use and material need insecu-
rities co-occur, interventions should address these issues
together instead of in isolation.
Therefore, important gaps exist in our understand-

ing of risk factors for clinically relevant material
need insecurities among people on hemodialysis. We
aimed to address these gaps by (1) quantifying the
burden of food insecurity and housing instability, (2)
identifying individual and area-level sociodemographic
risk factors for food insecurity and housing instability,
and (3) examining associations between food insecurity,

housing instability, and substance use among people on
hemodialysis.

Methods
We report cross-sectional analyses of baseline survey data

from a cohort of people on hemodialysis aimed at eluci-
dating the relation of social risks and clinical outcomes.
People were eligible for enrollment if they were age 18 years
or older, had been on chronic hemodialysis for at least 3
months, and could provide a high-level explanation of
study purpose and procedures after informed consent.
We enrolled a convenience sample of people receiving
hemodialysis at Baltimore and Washington, DC metropol-
itan area facilities within the same dialysis organization.
In early 2021 because of operational changes within dialy-
sis facilities in response to the COVID-19 pandemic, we
identified eligible people via nephrologist referral. After
participating facilities completed COVID-19 vaccination
campaigns in Spring 2021, a study team member conducted
eligibility screening and informed consent in the dialysis
facility waiting room before hemodialysis treatment with
people who verbalized interest in participating in the study.
People self-reported their age and length of time on chronic
hemodialysis for eligibility screening. We collected survey
data from February 2021 to December 2021. Participants
could complete a paper survey independently during he-
modialysis treatment or schedule a telephone interview
with a trained study team member. Surveys were available
in English or Spanish. Participants received a $20 Visa gift
card as remuneration.
Survey data included participant zip code, self-reported

race and other demographics, and indicators of socioeco-
nomic status (e.g., education level and income). To assess
financial strain, one item asked participants how their
finances usually worked out at the end of the month: some
money left over, just enough to make ends meet, or not
enough to make ends meet. We cross-referenced partici-
pant zip codes with area-level poverty rates from the
2020 American Community Survey. Finally, we obtained
county-level Dissimilarity Index scores from County Health
Rankings and Roadmaps (countyhealthrankings.org). The
Dissimilarity Index is a measure of Black-White residential
segregation and represents the proportion of the population
that would have to relocate within the county for the
distribution of Black and White residents to become even.
We assessed participants’ level of food security using

the US Department of Agriculture (USDA) Adult Food
Security Survey Module23; housing instability with a two-
item screener developed by the US Department of Vet-
erans Affairs24; and substance use disorder with the World
Health Organization’s Alcohol, Smoking, and Substance
Involvement Screening Test (ASSIST).25 We selected val-
idated measures that clinicians could use for screening in a
health care setting. Each measure demonstrated excellent
internal consistency. Cronbach alpha for the USDA Adult
Food Security Survey Module was 0.92 in the sample. The
KR-20 coefficient for the dichotomous US Department of
Veterans Affairs screener was 0.9. Cronbach alphas for
each of the nine substance risk scales in the ASSIST ranged
from 0.73 to 0.9 (Survey instrument available in Supple-
mental Materials).
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Two study team members entered survey data into sep-
arate Excel spreadsheets to ensure data entry accuracy. A
third team member resolved discrepancies in data entry
comparing entries to paper surveys. The Johns Hopkins
Medicine Institutional Review Board and the dialysis orga-
nization’s research protocol review committee approved
the study.

Statistical Methods
We examined descriptive statistics for all variables. We

combined categorical data into groups that were concep-
tually similar (e.g., cohabitating and married). We calcu-
lated scores for food insecurity and substance use risk
from the mean of nonmissing responses if participants
answered at least 70% of scale items. Distributions for food
insecurity and substance use risk scores were right
skewed. We used cutoffs from the USDA to generate a
binary food insecurity variable categorizing participants
with marginal, low, or very low food security as food
insecure. We applied cutoffs from the World Health
Organization to create categorical variables for low, mod-
erate, or high-risk use of any of the nine substances in-
cluded in the ASSIST, except for alcohol use. The World
Health Organization categorizes substance risk scores .3
as moderate risk for all substances except alcohol, which
has a cutoff for moderate risk at 11. We coded alcohol risk
scores .3 as moderate risk given that even lower fre-
quency alcohol use may be harmful to patients on hemo-
dialysis. We created a binary variable for a negative or
positive screen for housing instability as described by the
US Department of Veterans Affairs.24 Finally, we gener-
ated binary area-level variables for poverty rate and res-
idential segregation using median values as cut points.
We conducted logistic regression to examine associa-

tions between individual-level sociodemographic charac-
teristics (independent variables) and food insecurity or
housing instability (dependent variables). For area-level
predictors, we used mixed-effects logistic regression mod-
els with poverty level or residential segregation as in-
dependent variables and food insecurity or housing
instability as dependent variables. We then generated
multivariate models adjusting for age and sex. We also
explored interactions between individual and area-level
risk factors for food insecurity. Specifically, we generated
bivariate mixed-effects regression models with interaction
terms for residential segregation3sex or residential seg-
regation3younger age category (,55 years) as the inde-
pendent variable and food insecurity as the dependent
variable. Finally, we conducted chi-squared tests to exam-
ine associations between food insecurity or housing insta-
bility and substance use risk scores. We used Stata version
17.0 to conduct statistical analyses.

Results
We enrolled 322 participants across 17 dialysis facilities.

A total of 305 participants completed the survey (95% re-
sponse rate). We considered surveys incomplete if the study
team was unable to contact enrolled participants for tele-
phone interviews within three attempts. Less than 5% of
participants had a missing food insecurity score. The rate of
missing substance risk scores varied by substance and

ranged from 3% for amphetamine, inhalants, or sedatives
use to 15% for alcohol use. Participants with missing alcohol
use data were dropped from substance use analyses. Less
than 2% of the sample had a missing homelessness risk
screener.
The mean age of participants was 60 years (range 27–86

years). Men comprised 57% of the sample, and 70% of the
sample identified their race as Black while 6% of the
sample identified their ethnicity as Hispanic. Of the 293
(96%) participants who received a food insecurity score,
105 (36%) reported food insecurity in the previous 12
months (Table 1). Specifically, 39 (13%) reported marginal
food security, 37 (13%) reported low food security, and 29
(10%) reported very low food security. Of the 300 (98%)
participants who completed the two-item screener for
housing instability, 54 (18%) reported they “did not
have a home of their own where they felt safe in the past
90 days or were worried that they would not have one in
the next 90 days. Overall, 32 (11%) participants reported
both material needs insecurities: 67% of participants who
screened positive for housing instability also reported
food insecurity, and 31% of those reporting food insecurity
also screened positive for housing instability.
Younger age was a risk factor for food insecurity and

housing instability (Table 2). Participants in the youngest
age group (age 27–54 years) had increased odds of food
insecurity compared with participants in the oldest age
group (age 67–86 years) after adjusting for sex (adjusted
odds ratio [aOR] 2.89; 95% confidence interval [CI], 1.55 to
5.41). Participants in the middle age group (age 55–66
years) had increased odds of housing instability compared
with the oldest age group (aOR 2.35; 95% CI, 1.04 to 5.31).
Male participants had a 50% increased odds of food in-
security after adjusting for age, but this association did not
reach statistical significance (aOR 1.53; 95% CI, 0.92 to
2.55). There was no association between sex and housing
instability (odds ratio [OR] 1; 95% CI, 0.54 to 1.86). Com-
pared with White participants, Black participants had a
60% increased odds of food insecurity after adjusting for
age and sex, but this association did not reach statistical
significance (aOR 1.59; 95% CI, 0.8 to 3.15). A small num-
ber of Hispanic participants were enrolled in the study
(n517). Although Hispanic ethnicity was strongly associ-
ated with food insecurity after adjusting for age and
sex, the association did not reach statistical significance
(aOR 2.14; 95% CI, 0.7 to 6.5).
Income, financial strain, and educational level were risk

factors for food insecurity and housing instability. Par-
ticipants who did not graduate from high school had
increased odds of food insecurity and housing instability
compared with participants with at least some college
education (aOR 2.24; 95% CI, 1.1 to 4.54 and aOR 3.13;
95% CI, 1.3 to 7.53, respectively). Marital status was
associated with food insecurity but not housing instabil-
ity. Compared with participants who were married or
cohabitating, participants who were divorced, separated,
or widowed had a 2.5-fold increase in food insecurity
(aOR 2.63; 95% CI, 1.38 to 5.01).
Black participants were more likely to live in zip codes

with higher poverty rates and in counties with a Dissim-
ilarity Index score above the median of 61 (henceforth,
more segregated). For example, 38% of Black participants
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lived in zip codes with the highest poverty rates, com-
pared with 16% of White participants. In unadjusted
analyses, neighborhood poverty and residential segrega-
tion were associated with food insecurity. Participants
living in high poverty zip codes had a 80% increased odds
of food insecurity compared with those living in wealthier
zip codes (OR 1.79; 95% CI, 1.09 to 2.95), and those living
in more segregated counties had a 70% increase in odds of
food insecurity (OR 1.69; 95% CI, 1.03 to 2.78). These
associations were slightly attenuated after controlling for
age and sex.
In exploratory analyses, residential segregation moder-

ated associations between sex and food insecurity
(Supplemental Materials). Among participants living in
more segregated counties, men had increased odds of
food insecurity compared with women (OR 3.7; 95%
CI, 1.61 to 8.53). However, men living in counties with
less segregation did not have increased odds of food
insecurity compared with women (OR 0.85; 95% CI,
0.45 to 1.6; residential segregation x sex interaction term

P 5 0.006). In addition, the association between younger
age category (age ,55) and food insecurity persisted in a
subgroup of participants living in more segregated areas
(OR 3.3; 95% CI, 1.49 to 7.32) but was not observed among
participants living in less segregated areas (OR 1.42; 95%
CI, 0.71 to 2.85; residential segregation x younger age category
interaction term P 5 0.12).
Table 3 displays food insecurity and housing instability

by substance and level of substance use risk. Of the 296
participants who received a substance risk score, 92 (31%)
reported substance use that presented a moderate or high
risk to their health. Nine (3%) reported high-risk use of any
substance (i.e., daily use, difficulty cutting back, strong urge
to use). Participants most frequently reported moderate or
high-risk use of tobacco (22.2%), alcohol (16.9%), and can-
nabis (11.6%). Nine (3%) reported intravenous drug use at
any time in their lives. Younger age (age ,55 years)
was associated with moderate or high-risk cannabis use
(P, 0.001), but not with tobacco, alcohol, or other drug use.
Food insecurity was associated with moderate or high-risk

Table 1. Characteristics of patients on hemodialysis by food insecurity and housing instability

Sample Characteristic Total Samplea

No. (%)

Food Security Housing Instability

High
No. (%)b

Marginal, Low,
or Very Low

No. (%)

Negative Screen
No. (%)

Positive Screen
No. (%)

Total sample 305 188 (64) 105 (36) 246 (82) 54 (18)
Age group (yr)
67–86 98 (33) 75 (77) 22 (23) 85 (89) 10 (11)
55–66 99 (33) 60 (65) 32 (35) 77 (79) 21 (21)
27–54 99 (33) 52 (54) 45 (47) 80 (81) 19 (19)

Sexc

Female 127 (42) 86 (70) 37 (30) 103 (82) 22 (18)
Male 173 (58) 100 (60) 66 (40) 140 (82) 30 (18)

Race
White 55 (19) 39 (72) 15 (28) 48 (87) 7 (13)
Black 213 (73) 128 (62) 77 (38) 171 (82) 8 (18)
Asian, AIAN, NHPI, or .1 race 25 (8) 15 (68) 7 (32) 18 (75) 6 (25)

Ethnicity
Non-Hispanic 280 (94) 178 (66) 93 (34) 227 (83) 48 (17)
Hispanic 17 (6) 6 (40) 9 (60) 12 (71) 5 (29)

Income
$$25,000/yr 91 (45) 73 (84) 14 (16) 79 (88) 11 (12)
,$25,000/yr 109 (55) 57 (53) 50 (47) 82 (77) 25 (23)

Financial strain
Some money left over 100 (39) 84 (84) 16 (16) 93 (93) 7 (7)
Just enough to make ends meet 88 (35) 55 (65) 30 (35) 74 (84) 14 (16)
Not enough to make ends meet 67 (26) 22 (35) 40 (65) 41 (63) 24 (37)

Education level
Post-high school 61 (20) 74 (68) 35 (32) 98 (89) 12 (11)
High school 131 (43) 89 (69) 40 (31) 105 (80) 26 (20)
Less than high school 113 (37) 25 (45) 30 (55) 43 (73) 16 (27)

Marital status
Cohabitating or married 105 (36) 74 (73) 28 (27) 90 (87) 14 (13)
Divorced, widowed, or separated 97 (33) 54 (56) 42 (44) 77 (80) 19 (20)
Never married 90 (31) 54 (64) 31 (36) 70 (80) 18 (20)

AIAN, American Indian and Alaska Native; NHPI, Native Hawaiian and Pacific Islander.
aCell totals may not add to event total because of missing sample characteristics data.
bAll percentages correspond to row totals.
cWe report gender subgroups with .10 participants.
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tobacco use (P 5 0.02). A higher proportion of participants
with food insecurity reported moderate or high-risk use of
cannabis, but associations did not reach statistical signifi-
cance (P 5 0.08). There were no statistically significant
associations between housing instability and substance use.

Discussion
To our knowledge, this study is the first to report material

need insecurities in a geographically diverse sample of
adults on hemodialysis. Estimates of food insecurity were
higher than the national average. Nationwide, 3.8% of

households experienced very low food security in 2021.13

Nearly 10% of people in our sample reported very low food
security during the same timeframe. Nearly 20% of people
in our sample did not have a safe home of their own or were
worried they may not have a safe place to live in the
immediate future compared with 15% of respondents to
the US Census Household Pulse Survey reporting it was
very likely they would be evicted within the next 2 months
in August of 2021.26 More than 15% of people in our sample
reported moderate or high-risk use of tobacco, alcohol, and
cannabis or other drugs. A large cohort study using ad-
ministrative data estimated the nationwide prevalence of

Table 2. Adjusted odds ratiosa for food insecurity or housing instability

Sample Characteristic

Food Insecurity
n5105

Housing Instability
n554

Adjusted OR 95% CI P Value Adjusted OR 95% CI P Value

Age group (yr)
67–86 (n599) (ref) (ref)
55–66 (n599) 1.82 0.96 to 3.47 0.07 2.35c 1.04 to 5.31c 0.04c

27–54 (n598) 2.89c 1.55 to 5.41c 0.001c 2.07 0.91 to 4.74 0.08
Sex
Female (n5127) (ref) (ref)
Male (n5173) 1.53 0.92 to 2.55 0.1 1 0.54 to 1.86 1

Race
White (n555) (ref) (ref)
Black (n5213) 1.59 0.8 to 3.15 0.19 1.38 0.58 to 3.33 0.47
Asian, AIAN, NHPI, or .1 race

(n525)
1.28 0.43 to 3.85 0.66 2.21 0.65 to 7.5 0.21

Ethnicity
Non-Hispanic (n5280) (ref) (ref)
Hispanic (n517) 2.14 0.71 to 6.5 0.18 1.02 0.27 to 3.84 0.97

Income
$$25,000/yr (n5109) (ref) (ref)
,$25,000/yr (n591) 4.65c 2.32 to 9.34c ,0.001c 2.2c 1.01 to 4.79c 0.05c

Financial strain
Some money left over (n5100) (ref) (ref)
Just enough to make ends meet

(n588)
2.97c 1.44 to 6.11c 0.003c 2.47 0.94 to 6.49 0.07

Not enough to make ends meet
(n567)

8.49c 3.9 to 18.49c ,0.001c 6.52c 2.51 to 16.89c ,0.001c

Education level
Post-high school (n561) (ref) (ref)
High school (n5131) 0.92 0.52 to 1.62 0.76 2.06 0.96 to 4.43 0.07
Less than high school (n5113) 2.24 1.1 to 4.54c 0.03c 3.13c 1.3 to 7.53c 0.01c

Marital status
Cohabitating or married (n5105) (ref) 1.38 to 5.01c (ref)
Divorced, widowed, or separated

(n597)
2.63c 0.73 to 2.75 0.003c 1.64 0.74 to 3.63 0.22

Never married (n590) 1.42 0.3 1.51 0.68 to 3.32 0.31
% Below FPLb

0%–12% (n5146) (ref) (ref)
12.5%–36.3% (n5145) 1.56 0.94 to 2.61 0.09 1.2 0.51 to 2.81 0.68

Dissimilarity indexb

Below median (n5185) (ref) (ref)
Above median (n5120) 1.52 0.91 to 2.54 0.11 1.28 0.66 to 2.48 0.47

OR, odds ratio; CI, confidence interval; AIAN, American Indian and Alaska Native; NHPI, Native Hawaiian and Pacific Islander; FPL,
Federal Poverty Level.
aMultivariate logistic regression model adjusted for age and sex except when independent variable in the model.
bMultivariate mixed-effects logistic regression model adjusted for age and sex.
cp, 0.05
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drug abuse in the hemodialysis population at 1.5%. How-
ever, other cross-sectional studies using valid screening
tools in urban hemodialysis facilities have reported rates
of current substance use disorder at 19%27 and alcohol use
disorder at nearly 30%.28

We found that people on hemodialysis who were youn-
ger, with less educational attainment, with lower incomes,
or experiencing financial strain were more likely to expe-
rience material need insecurities. Hispanic people on he-
modialysis may be at increased risk for food insecurity, but
we lacked sufficient power to detect associations between
material need insecurities and ethnicity. In contrast with the
general population, our study did not find an association
between patient race and material need insecurities, al-
though residential segregation moderated associations be-
tween age, sex, and food insecurity. Conceptual models of
food insecurity resilience may explain the disproportionate
burden of food insecurity among younger people and
socially disadvantaged groups on hemodialysis. Food in-
security resilience models position food insecurity as a
function of stressors at the micro-level (e.g., divorce) or
the macro-level (e.g., COVID-19 pandemic or inflation)
and individual and community-level resilience capacities.29

Hemodialysis initiation may restrict individual food inse-
curity resilience capacity through loss of income and strain
on social support networks. The effect may be more pro-
nounced for younger people who may not have accumu-
lated wealth but have not aged into federal retirement
programs and may not have adult children able to provide
instrumental support. At the community level, disinvest-
ment in residentially segregated areas may result in limited
access to healthy foods.30

Hemodialysis initiation is a significant physiologic,
social, and financial stressor31 that socially advantaged
groups are better positioned to manage.32 For socially

disadvantaged groups, the resulting financial strain and
material need insecurities constrain options for self-
managing kidney failure and accelerate cumulative
disadvantage over the life course.10,33 Therefore, the
disproportionate burden of material need insecurities
among young adults, particularly in residentially seg-
regated cities, may contribute to observed racial dispar-
ities in hospitalization and survival on dialysis.34,35 In a
small cohort study of children with ESKD on hemodi-
alysis or peritoneal dialysis, children experiencing food
insecurity had a higher rate of unplanned hospitaliza-
tions in the 12 months before screening.36 Future re-
search should examine associations between material
need insecurities and health disparities among adults
on hemodialysis.
Given these health equity implications, policy and

programmatic interventions to address material need in-
securities are immediately warranted. Payers can incen-
tivize person-centered, holistic care through alternative
payment models that reward care coordination to address
material need insecurities.37 At the facility level, interdis-
ciplinary teams can implement more frequent, proactive
screening. For people on hemodialysis with material need
insecurities, a comprehensive harm reduction approach
can include screening for substance use.38 Once identified,
dialysis organizations could consider allocating addi-
tional social work staff to facilities with higher rates
of material need insecurities and could partner with
community-based organizations or professionals (e.g.,
community health workers) to connect people to commu-
nity resources.39 The Centers for Medicare &Medicaid
Services’ recently proposed rule to reimburse community
health workers and community health integration ser-
vices for people with Medicare would support and sus-
tain these models.

Table 3. Moderate or high-risk substance use by measures of food insecurity and housing instability

Substance Use

Food Insecurity Housing Instability

High
No. (%)

Margina, Low,
or Very Low

No. (%)
Χ2 P Value Negative Screen

No. (%)
Positive Screen

No. (%) Χ2 P Value

Tobacco use 0.02b 0.93
Low risk (n5210) 139 (82) 65 (70) 174 (78) 35 (78)
Moderate or high risk (n560) 30 (18) 28 (30) 48 (22) 10 (22)

Alcohol 0.71 0.21
Low risk (n5216) 137 (84) 74 (82) 181 (85) 33 (77)
Moderate or high risk (n544) 26 (16) 16 (18) 33 (15) 10 (23)

Cannabis 0.08 0.33
Low risk 161 (91) 83 (84) 205 (89) 43 (84)
Moderate or high risk 16 (9) 16 (16) 25 (11) 8 (16)

Other substancesa 0.17 0.7
Low risk 171 (93) 86 (89) 218 (92) 45 (94)
Moderate or high risk 12 (7) 11 (11) 19 (8) 3 (6)

Any substance 0.1 0.91
Low risk 134 (72) 65 (63) 168 (69) 35 (69)
Moderate or high risk 51 (28) 38 (37) 74 (31) 16 (31)

aCocaine, amphetamines, inhalants, sedatives, hallucinogens, or opioids.
bp, 0.05
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Our study had some limitations. We recruited partici-
pants directly from hemodialysis facilities and may not
have enrolled people on hemodialysis with the highest
burden of material need insecurities who may miss more
dialysis treatments. Lack of variability limited statistical
power to identify subgroup differences in material need
insecurities. We measured participants’ experiences of food
security and housing instability via self-report, which may
have been subject to respondent bias. Finally, we measured
food insecurity and housing instability once, but material
need insecurities often change over time. Future research
should repeat analyses with larger subgroup sample sizes
and repeated measures.
In this cross-sectional analysis of people on hemodialysis

in the Baltimore and Washington, DC metropolitan areas,
self-reported food insecurity, housing instability, and sub-
stance use were common, particularly among socially dis-
advantaged subgroups. Future research should examine
whether material need insecurities perpetuate health dis-
parities among people on hemodialysis.
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