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Article

Homelessness and CKD: A Cohort Study

Yoshio N. Hall,* Andy I. Choi,† Jonathan Himmelfarb,* Glenn M. Chertow,‡ and Andrew B. Bindman†§

Summary
Background and objectives This study examined the associations between homelessness and clinical outcomes
of CKD among adults from the urban healthcare safety net.

Design, setting, participants, & measurements This retrospective cohort study examined 15,343 adults with CKD
stages 3–5 who received ambulatory care during 1996–2005 from the Community Health Network of San
Francisco. Main outcome measures were time to ESRD or death and frequency of emergency department visits
and hospitalizations.

Results Overall, 858 persons (6%) with CKD stages 3–5 were homeless. Homeless adults were younger, were
disproportionately male and uninsured, and suffered from far higher rates of depression and substance abuse
compared with adults with stable housing (P,0.001 for all comparisons). Over a median follow-up of 2.8 years
(interquartile range=1.4–6.1), homeless adults experienced significantly higher crude risk of ESRD or death
(hazard ratio=1.82, 95% confidence interval=1.49–2.22) compared with housed adults. This elevated risk was
attenuated but remained significantly higher (adjusted hazard ratio=1.28, 95% confidence interval=1.04–1.58)
after controlling for differences in sociodemographics, comorbid conditions, and laboratory variables. Homeless
adults were also far more likely to use acute care services (median [interquartile range] number of emergency
department visits was 9 [4–20] versus 1 [0–4], P,0.001) than housed counterparts.

Conclusions Homeless adults with CKD suffer from increased morbidity and mortality and use costly acute
care services far more frequently than peers who are stably housed. These findings warrant additional
inquiry into the unmet health needs of the homeless with CKD to provide appropriate and effective care
to this disadvantaged group.

Clin J Am Soc Nephrol 7: 1094–1102, 2012. doi: 10.2215/CJN.00060112

Introduction
In the United States, an estimated 3.5 million people
experience homelessness annually (1). Homeless per-
sons are among the most vulnerable groups in society
and suffer from high rates of physical illness, mental
health disorders, and substance abuse (2,3). Several
cohort studies conducted over the past decade indi-
cate that increased morbidity among the homeless
predictably leads to worse survival and excess health-
care costs (4,5).

In the United States, homeless adults are over-
whelmingly uninsured, andmany receive themajority
of their medical care through emergency departments,
public hospitals, and safety net health clinics (6,7).
Like many disadvantaged populations, homeless per-
sons experience multilevel barriers to accessing regu-
lar healthcare (8–10). Securing adequate shelter, food,
and clothing often competes with regular healthcare
and results in more frequent use of acute care services
to manage chronic conditions (11,12). Despite the
reportedly high prevalence among the homeless of
risk factors for CKD such as diabetes mellitus and
hypertension (8,13), little is known about the char-
acteristics and adverse outcomes of CKD among this
marginalized group.

To describe the characteristics and adverse clinical
outcomes of homeless persons with CKD, we examined
data from a diverse cohort of adults with impaired
kidney function (estimated GFR [eGFR],60 ml/min
per 1.73 m2) receiving routine clinical care in the Com-
munity Health Network, a public healthcare delivery
system owned and operated by the City and County of
San Francisco. We hypothesized that, in this resource-
poor setting, homelessness would be associated with a
higher risk of progression to ESRD or death. We also
hypothesized that homeless adults with CKDwould use
healthcare resources less efficiently, which is reflected
in more frequent hospitalizations and emergency
department visits and fewer nephrology clinic visits
than indigent peers with stable housing. We hypothe-
sized that this risk would be, in part, attributable to
higher rates of substance use among the homeless.

Materials and Methods
Data Sources
The study is a retrospective cohort study of adults

with nondialysis-dependent CKD receiving care within
San Francisco Department of Public Health’s Commu-
nity Health Network. The Community Health Network
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is the healthcare delivery system of the Department of
Public Health of the City and County of San Francisco.
It, along with a consortium of not for profit primary care
clinics (Consortium), forms the backbone of San Francisco’s
healthcare safety net system and offers an array of health-
care services, including primary care, specialty care, and
acute care. The Community Health Network (CHN) in-
cludes an acute care hospital (San Francisco General Hos-
pital) with on-site primary and specialty care clinics as well
as 11 community-based primary care clinics. Providers in
these clinics, as well as the providers practicing in the
Consortium clinics rely on San Francisco General Hospital
for a significant portion of their laboratory testing, spe-
cialty referrals, and inpatient care. All of the CHN and
Consortium clinics have access to the San Francisco De-
partment of Public Health’s electronic health information
system to assist in shared patient care. The CHN also
provides a wide range of interpreter services, which re-
duce linguistic barriers to care for San Francisco’s diverse
patient population. The CHN provides ambulatory and
acute care to the majority of the estimated 130,000 unin-
sured residents of San Francisco. Services are available for
free or on a sliding scale based on income (14). The CHN
has a limited outpatient pharmacy, and the majority of its
patients are directed to receive their medications at outside
pharmacies. The pharmacy at the San Francisco General
Hospital provides a maximum of 7 days of medications
to eligible patients at discharge from the emergency de-
partment or an acute hospitalization. Demographic infor-
mation, health care use, diagnostic and procedural codes,
and laboratory data are obtained during the course of rou-
tine clinical care at various CHN sites and stored in a clin-
ical data repository known as the Lifetime Clinical Record.
Patient-level data were extracted from the Lifetime Clinical
Record and linked to (1) the US Renal Data System (15) to
exclude persons who were already receiving renal replace-
ment therapy and identify new cases of treated ESRD that
occurred during follow-up and (2) the California Depart-
ment of Health Services Death Registry to ascertain vital
status.

Study Sample
We included all adults with nondialysis-dependent CKD

stages 3–5 receiving regular ambulatory care in the Com-
munity Health Network from January 1, 1996 to December
31, 2005. All participants were (1) aged $20 years, (2) di-
agnosed with CKD, which was defined by at least two
outpatient eGFR measurements,60 ml/min per 1.73 m2

separated by at least 1 year (16), and (3) had at least one
CHN outpatient encounter subsequent to the initial eGFR
date. We imposed these restrictions to ensure that the
study cohort comprised persons who met the National
Kidney Foundation definition for CKD (17) stages 3–5
and had access to outpatient care rather than individuals
with misclassified AKI or who transiently visited the CHN
(Supplemental Appendix A).

Outcome Measures
The primary outcome was time to ESRD, which was

defined as having a first service date for maintenance dialysis
or kidney transplantation or all-cause death (combined
endpoint). Secondary outcomes included use of acute care

services, defined as frequency of emergency department
visits or acute hospitalizations, and access to nephrology
care. To ascertain death, we matched subjects based on last
name, first name, date of birth, and sex. To ascertain ESRD,
we matched subjects using similar identifiers, except that
we used Social Security number in place of sex per United
States Renal Data System convention. We calculated sur-
vival time from the second qualifying outpatient eGFR,60
ml/min per 1.73 m2 to ESRD, death, or end of follow-up
through December 31, 2005.

Primary Explanatory Variable
The primary explanatory variable was the presence or

absence of stable housing (homeless status) defined as
housing for which a person had adequate resources and
there were no time limits (18). When presenting for medical
care, CHN eligibility workers ask patients for their address
and assign the zip code 99997 to any patient who identifies
him- or herself as homeless or without a stable address
(19). Homelessness exposure was assessed within the
2-year period preceding and closest to the index-qualifying
eGFR. We also compared assessments of homeless status
between administrative codes and data extracted during
chart review of medical records from a computer-generated,
random sample of 50 patients. We qualified homelessness
as living in a shelter, hostel, transitional housing, public
place (e.g., street or makeshift area), vehicle, or someone
else’s home and not having a place of one’s own (18). The
percent agreement for homeless status between administra-
tive codes and chart review was 92% (k=0.56, 95% confi-
dence interval=0.29–0.83).

Independent Variables
We extracted data for key sociodemographic and clinical

factors that might influence progression to ESRD and/or
death based on prior studies and our experience in treating
patients within CHN (2–7,13,17). Covariates were defined
within the 2-year period preceding and closest to the index-
qualifying eGFR. Sociodemographic covariates included
patient age, sex, race/ethnicity (non-Hispanic white, non-
Hispanic black, Hispanic, Asian/Pacific Islander, or other),
health insurance coverage (uninsured, Medicaid, Medicare,
or commercial/other), occupational status (employed, un-
employed, disabled, or retired), and annual income based on
administrative data. We ascertained comorbid conditions
based on established algorithms using discharge diagnostic
codes, ambulatory diagnostic codes, and procedural codes
for diabetes, hypertension, congestive heart failure, cardio-
vascular disease, chronic obstructive lung disease, hepatitis
C virus, HIV or AIDS, depression, tobacco smoking, alco-
holism, and drug abuse. We defined substance abuse as
having a primary hospital discharge diagnosis or physician-
assigned, ambulatory-based diagnosis of alcoholism or
drug abuse (Supplemental Appendix B). Serum creatinine
was measured using the Jaffe assay and recalibrated
to reflect the isotope dilution–mass spectrometry standard
of the Cleveland Clinic laboratory (20). We used the re-
expressed Modification of Diet in Renal Disease study
equation to estimate GFR based on calibrated serum creat-
inine, age, race, and sex (20). Additional laboratory data
included presence and severity of proteinuria, hemoglobin,
and serum albumin concentrations (21). We classified
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proteinuria as normal (urinary albumin-to-creatinine ratio
[ACR],30 mg/g or urine dipstick negative), mild
(ACR$30 and ,300 mg/g or urine dipstick trace or
1+), or heavy (ACR.300 mg/g or urine dipstick$2+)
(22,23).

Statistical Analyses
We described baseline characteristics of adults with and

without stable housing using means (6SD), medians
(interquartile range [IQR]), and proportions. In bivariate
analyses, we examined the association of homeless status
and measures of interest using the chi-squared test for cat-
egorical variables and the t test or Wilcoxon rank sum test
for continuous variables.
We calculated crude incidence rates of ESRD or death per

1000 person-years stratified by homeless status. To exam-
ine the multivariable association of homeless status and
the risk of ESRD or death, we used proportional hazards
(Cox) regression controlling for potential confounders of
the association of homeless status and outcomes of interest.
The final models included age, sex, race/ethnicity, income,
health insurance, comorbid conditions, substance abuse,
index eGFR, proteinuria, hemoglobin, and serum albu-
min concentrations. To determine whether the relations of
homelessness and the risk of ESRD or death might differ
because of sex, race/ethnicity, diabetes, substance abuse,
or eGFR category (8), we examined two-way interactions
using the Wald test. We tested for and found no violations
of the proportionality assumption using scaled Schoenfeld
residuals and examining plots of 2log(2log [survival
rate]) against log (survival time). We also examined the
association of homelessness and access to nephrology care
using multivariable logistic regression adjusting for the
variables described above. To avoid bias caused by ex-
cluding patients with missing data, we performed multi-
ple imputation using the Markov chain Monte Carlo
method, with 100 imputations for these variables (3% of
the cohort were missing data for race/ethnicity, 17% were
missing data for health insurance coverage, 16% were
missing data for income, 27% were missing data for in-
come source, 27% were missing data for proteinuria, and
,1% were missing data for other variables, including he-
moglobin and serum albumin) (24). For all analyses, we
considered a two-tailed P value,0.05 as statistically signif-
icant without adjustment for multiple comparisons. We
used Stata statistical software for all analyses (Stata MP ver-
sion 11.0; Stata Corp, College Station, TX). The Committees
on Human Research at the University of California San
Francisco and University of Washington approved the study
protocol.

Results
Patient Characteristics
Overall, 858 (6%) of 15,353 adults with impaired kidney

function receiving routine care in the CHN were homeless.
Table 1 shows the baseline characteristics of study partic-
ipants according to homeless status. Homeless adults with
CKD were younger, disproportionately male, and unin-
sured or enrolled in Medicaid, and they suffered from
higher rates of depression, alcoholism, and drug use com-
pared with housed counterparts. The large majority of the
homeless were destitute, reporting an annual income of less

than $5,000 USD, and most were unemployed, disabled,
and/or receiving public assistance. Compared with indi-
gent adults with stable housing, those adults who were
homeless had a higher prevalence of mild or heavy pro-
teinuria and more advanced CKD (eGFR,45 ml/min per
1.73 m2), but they had a lower prevalence of diabetes and
hypertension at the time of cohort entry (P,0.001, respec-
tively) (Table 1).

Progression to ESRD or Death
Median follow-up was 2.6 (IQR=1.3–5.1) years among

homeless and 2.9 (IQR=1.4–6.2) years among housed par-
ticipants. Over 57,698 person-years, 83 (10%) homeless
adults died, and 31 (4%) homeless adults progressed to
ESRD compared with 901 (6%) and 528 (4%) housed coun-
terparts, respectively. Crude rates of ESRD or death were
1.8-fold (95% confidence interval [CI]=1.49–2.22) higher
among homeless than housed adults (Figure 1). The risk
of ESRD or death was attenuated but remained signifi-
cantly higher among homeless compared with housed
adults (adjusted hazard ratio [HR; 95% CI]=1.28 [1.04–
1.58]) after controlling for differences in age, sex, race/
ethnicity, comorbid conditions, substance abuse, index
kidney function, proteinuria, hemoglobin, and serum
albumin concentrations. Moreover, the association of
homeless status and the risk of ESRD or death seemed to
differ according to substance abuse (interaction P=0.055).
Among adults without a history of substance abuse, the
risk of ESRD or death was higher among homeless com-
pared with housed adults (adjusted HR [95% CI]=1.54
[1.18–2.03]). Among adults with a history of substance
abuse, there was no strong evidence that the adjusted
risk of ESRD or death differed between homeless com-
pared with housed adults (adjusted HR [95% CI]=0.99
[0.72–1.36]). The relations of homeless status and the risk
of ESRD or death did not significantly differ by sex (Wald
test statistic P=0.41), race/ethnicity (P=0.53), the presence
or absence of diabetes (P=0.42), or initial eGFR category
(P=0.13).

Acute and Chronic Care Use
Homeless adults with CKD were far more likely to use

acute care services than housed counterparts. The majority
of poor but stably housed adults made two or fewer visits
to the emergency department, and approximately 35% made
no visits. In contrast, most homeless adults with CKD
recorded at least 9 emergency department visits, and 25%
made more than 20 visits. Similar trends were observed for
acute hospitalizations (Table 2). Among homeless adults
with CKD, acute care use was significantly higher among
individuals with compared with individuals without a his-
tory of substance abuse (Table 3). However, even among
adults with a history of substance abuse, emergency de-
partment visits and hospitalizations were significantly
higher among the homeless compared with housed peers
(Figure 2).
Overall, 1721 (11%) of the cohort accessed nephrology

care at least one time. Compared with housed individuals,
homeless adults were significantly less likely to have re-
ceived any nephrology care (unadjusted odds ratio [95%
CI]=0.56 [0.43–0.73]). The likelihood of accessing nephrol-
ogy care remained significantly and substantially lower
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among the homeless, even after controlling for differences
in sociodemographic factors, comorbid conditions, sub-
stance abuse, eGFR, proteinuria, hemoglobin, and serum
albumin concentrations (adjusted odds ratio [95% CI]=0.49
[0.37–0.66]).

Discussion
For homeless persons, securing food and shelter repre-

sent tiresome, daily tasks that are rendered immeasurably

more difficult when combined with acute illness or com-
plex comorbidities (25). In this urban public healthcare
setting, we found that homeless adults with impaired kid-
ney function were disproportionately younger men, and a
substantial fraction of them suffered from depression and
substance abuse. Homeless adults with CKD had a higher
prevalence of proteinuria and advanced CKD, and they
experienced higher rates of death or progression to ESRD
compared with their domiciled counterparts. In addition,
homeless adults with CKD, particularly those individuals

Table 1. Characteristics of 15,353 adults with CKD stages 3–5 by homeless status

Characteristic

Homeless Status

Housed
(n=14,495)

Homeless
(n=858)

P for Between-Group
Differences

Mean age (SD) in years 60 (14) 50 (11) ,0.001
Age category in years (%) ,0.001
,40 8 18
40–49 16 36
50–59 23 30
60–69 30 12
$70 22 5

Female (%) 54 32 ,0.001
Race/ethnicity (%) ,0.001
non-Hispanic white 27 48
non-Hispanic black 20 36
Hispanic 19 9
Asian/Pacific Islander 31 5
other race/ethnicity 3 3

Income #$15,000 USD (%) 71 95 ,0.001
Income source (%) ,0.001
unemployed/none 45 58

Uninsured (%) 17 30 ,0.001
Medicaid (%) 22 42 ,0.001
Comorbid conditions (%)
diabetes 22 16 ,0.001
hypertension 47 29 ,0.001
cardiovascular disease 18 13 ,0.001
congestive heart failure 6 8 0.08
chronic obstructive lung disease 15 22 ,0.001
AIDS/HIV 4 9 ,0.001
hepatitis C virus infection 4 14 ,0.001
alcoholism 6 27 ,0.001
depression 15 27 ,0.001
history of drug use 14 52 ,0.001
tobacco smoking 4 8 ,0.001

Laboratory measures (%)
estimated GFR category (ml/min per 1.73 m2) ,0.001
45–59 80 71
30–44 13 17
15–29 5 9
,15 2 3

proteinuria category 0.001
none 59 52
mild 22 24
heavy 19 23
hemoglobin mean (SD; g/dl) 12.9 (2.0) 12.4 (2.4) ,0.001
serum albumin mean (SD; g/dl) 3.9 (0.7) 3.6 (0.8) ,0.001

Table values are nonimputed. Overall, 3% of the cohort were missing data for race/ethnicity, 17% were missing data for health
insurance coverage, 16% were missing data for income, 27% were missing data for income source, and 27% were missing data for
proteinuria. Less than 1% was missing data for other variables, including hemoglobin and serum albumin.
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with a history of substance abuse, were far more likely to
use acute care services and substantially less likely to access
nephrology care than indigent peers who were stably
housed. Few prior studies have examined correlates and
consequences of CKD among the homeless, one of society’s
most marginalized and vulnerable groups.
Prior studies of homeless persons report numerous

system-level barriers to accessing healthcare, such as lack
of health insurance, limited medication coverage, and fre-
quent communication breakdown between the patient and
healthcare system (25,26). Lack of transportation, pro-
longed waiting times, and feelings of being stigmatized
by other patients and health professionals only add to de-
lays in seeking regular care to manage chronic conditions
(8,9,27,28). The higher prevalence of proteinuria and more
advanced CKD among homeless adults in our study are
consistent with these reports and collectively suggest

delayed care-seeking and/or poorer control of chronic
conditions associated with progressive CKD. Notably,
we observed similar crude rates of treated ESRD among
homeless and housed adults. Although there are no official
records of how many homeless individuals eventually
progress to and receive treatment for ESRD in the United
States (15), our data suggest that this number may be sub-
stantial. Providing ongoing ambulatory care to homeless
persons with impaired kidney function is challenging;
however, these concerns, at first glance, seem minor rela-
tive to the complexities of delivering care to persons with
ESRD whether on dialysis (the vast majority) or after kid-
ney transplantation. However, homeless persons seem
willing to pursue healthcare for chronic conditions pro-
vided that they have access and believe that such care is
important (25). Anecdotal evidence suggests that use of
acute care services might actually decline among the

Figure 1. | Kaplan–Meier survival curves comparing time to ESRD or death by homeless status.

Table 2. Emergency department visits and hospitalizations among 15,353 adults with CKD by homeless status

Outcome Housed Homeless P Value

Number of subjects 14,495 858
Emergency department visits
median (IQR) 1 (0–4) 9 (4–20) ,0.001
number of visits
0 4645 (32%) 57 (7%) ,0.001
1 2778 (19%) 37 (4%)
2 1689 (12%) 54 (6%)
3–9 3933 (27%) 292 (34%)
$10 1450 (10%) 418 (49%)

Hospitalizations
median (IQR) 1 (0–4) 5 (2–10) ,0.001
number of hospitalizations
0 4984 (34%) 131 (15%) ,0.001
1 2715 (19%) 70 (8%)
2 1723 (12%) 80 (9%)
3–9 3915 (27%) 339 (40%)
$10 1158 (8%) 238 (28%)

IQR, interquartile range (the difference between the 75th and 25th percentiles).
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homeless when wraparound services such as transporta-
tion, social work, nutrition, and healthcare provider access
become available (29).
Perhaps unsurprisingly, homeless adults with CKDwere

far more likely to use acute care services than housed
counterparts: nearly one-half of homeless adults visited the
emergency department at least 10 times, and over one-
quarter experienced 10 or more hospitalizations. Consistent
with reports from non-CKD cohorts, these trends were
even more pronounced among homeless individuals with a
history of substance abuse (30,31). In addition, after ac-
counting for the severity of CKD and other clinical factors,
homeless adults were over 50% less likely to access ne-
phrology care than poor counterparts who were stably
housed. It is possible that the lower ascertained prevalence
of hypertension and diabetes among homeless adults in
our study reflects this disproportionate reliance on acute
care services for management of acute (rather than chronic)
diseases and assistance with social issues (8,9,27,28). Al-
though some excess use of services by homeless adults
might be expected because of social reasons, the striking
difference in care use for the homeless compared with in-
digent, stably housed peers in our study is noteworthy, be-
cause prior (non-CKD) cohort studies have overwhelmingly
examined outcomes relative to controls from the general
population (4,5).
Nationwide concerns about high public costs incurred by

homeless people have provoked various housing interven-
tions to eliminate chronic homelessness (27,32,33). One
such approach, Housing First, offers permanent housing
to homeless people (targeting those individuals with men-
tal illness and substance abuse) with few requirements for
participation or success in rehabilitative activities (34). In a
population of chronically homeless individuals in Seattle,
Washington, a Housing First program was associated
with a 52% decrease in total costs related to incarcerations,
shelter use, detoxification, and emergency medical and
hospital services at 6 months (27). Before the intervention,

homeless individuals in the study incurred median
monthly costs of approximately $4066 USD (27). Similarly,
Sadowski et al. (32) found that hospitalized homeless
adults who were randomized to receive housing and case
management had far less use of acute care services over the
following year compared with controls who received stan-
dard discharge planning. In the study by Sadowski et al.
(32), the investigators projected that, for every 100 home-
less adults offered the intervention, the expected benefits
over the subsequent year would be 116 fewer emergency
department visits, 49 fewer hospitalizations, and 270
fewer hospital days (32). Although likely underestimat-
ing use of acute care services, our study findings suggest
that homeless adults with CKD, particularly those indi-
viduals with a history of substance abuse and/or other
risk factors for CKD progression, should also be consid-
ered for such interventions when policymakers and re-
searchers debate where and to whom these efforts should
be applied (35).
Our study provides a rare glimpse into the characteristics

and adverse outcomes of CKD among homeless adults
with nondialysis-dependent CKD from the urban health-
care safety net. In addition to providing very well-detailed
demographic and clinical data, we were able to link the
population to statewide and national registries to obtain
complete (or nearly so) captures of ESRD and vital status.
Our study also had several limitations. First, our study
cohort comprised patients receiving ambulatory care in the
CHN and thus, may exclude some of the truly itinerant
homeless. Second, we were also unable to quantify duration
of homelessness in our study. We would expect transient
periods of homelessness to have less profound effects on
health behaviors and outcomes than more permanent
homelessness, the latter being more frequently complicated
by substance abuse, abject poverty, and mental illness (3).
Third, our use of diagnostic codes to ascertain comorbid
conditions likely underestimates the true prevalence and
severity of comorbidities, such as cardiovascular disease,

Table 3. Emergency department visits and hospitalizations among homeless adults by history of substance abuse

Outcome No History of Substance Abuse History of Substance Abuse P Value

Number of subjects 387 471
Emergency department visits
median (IQR) 5 (2–12) 13 (6–28) ,0.001
number of visits
0 48 (12%) 9 (2%) ,0.001
1 29 (8%) 8 (2%)
2 39 (10%) 15 (3%)
3–9 150 (39%) 142 (30%)
$10 121 (31%) 297 (63%)

Hospitalizations
median (IQR) 3 (0–6) 7 (3–13) ,0.001
number of hospitalizations
0 106 (27%) 25 (5%) ,0.001
1 40 (10%) 30 (6%)
2 41 (11%) 39 (8%)
3–9 137 (35%) 202 (43%)
$10 63 (16%) 175 (37%)

IQR, interquartile range (the difference between the 75th and 25th percentiles).
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diabetes, and hypertension in this population (36). Fourth,
although we undertook efforts to restrict the cohort with
true CKD by requiring multiple outpatient eGFR determina-
tions and evidence of ambulatory care within the CHN, it is
possible that we have misclassified some persons with AKI

or near normal kidney function as having CKD. Fifth, we
cannot eliminate the possibility of differential receipt of di-
alysis or use of acute care services outside CHN according
to housing status. To the extent that this occurred, we
suspect that housed subjects might be more likely to

Figure 2. | Distribution of acute care utilization by homeless status and history of substance abuse among 15,353 subjectswithCKD. (A) Side-
by-side box plots showing the distribution of emergency department visits by homeless status and history of substance abuse. The bottom and
top of the box represent the 25th and 75th percentiles (interquartile range [IQR]), respectively, and the band near the middle of the box is the
median. The whiskers include values within 1.5 IQR of the lower and upper quartiles, respectively. Outliers are denoted with small circles. (B)
Side-by-side box plots showing the distribution of hospitalizations by homeless status and history of substance abuse.

1100 Clinical Journal of the American Society of Nephrology



receive dialysis and seek care outside of CHN than home-
less subjects. We, therefore, suspect that, if there is a bias, it
would operate conservatively, and we would have poten-
tially underestimated the true difference in ESRD and acute
care use between homeless and housed subjects in our
study. Lastly, although the distribution of sex, race/ethnicity,
health insurance, income, and substance abuse mirrors the
distribution of homeless persons surveyed in a nationwide
study (8), our cohort may not be fully representative of
the homeless from other locales or health systems in the
United States (37). Sadly, San Francisco’s homeless popu-
lation has remained remarkably stable over time (38). Ac-
curately classifying the homeless and capturing associated
outcomes are extremely challenging tasks; homelessness
is a dynamic process in which fleeting contact with medical
resources represents the norm (19).
Homeless adults with nondialysis-dependent CKD ex-

perience increased morbidity and mortality and use costly
acute care services far more frequently than impoverished
peers who are stably housed. Whether and to what extent
interventions aimed at providing permanent, affordable
housing and other supportive services can attenuate these
health inequalities warrant additional investigation. Our
findings reinforce rising concerns as to how our states and
nation can best tackle the unmet needs of the most frequent
and vulnerable users of public services.

Acknowledgments
We dedicate the manuscript to our close friend and colleague Dr.

Andy Choi, who died unexpectedly during the study. Dr. Choi’s
dedication to traditionally underserved populations and his mas-
tery of complex biostatistical techniques continue to inspire friends
and colleagues alike.
We are indebted to Ms. Cristin Weekley for providing adminis-

trative support and Dr. Margot Kushel for providing detailed in-
formation on the assessment of homelessness in the Community
Health Network.
This project received support from National Institutes of Health/

NationalCenter forResearchResourcesGrantsUL1RR024131andKL2
RR024130. Y.N.H. received support from Satellite Healthcare’s
Norman S. Coplon Extramural Grant Program and National In-
stitute of Diabetes and Digestive and Kidney Diseases (NIDDK)
Grant K23 DK 087900. A.I.C. received support from NIDDK Grant
K23 DK 080645. G.M.C. received support from NIDDK Grant K24
DK 085446.
The funding organizations had no role in the design and conduct

of the study; collection, analysis, or preparation of the data; or
preparation, review, or approval of the manuscript. The findings
and conclusions in this report are solely the responsibility of the
authors and do not necessarily represent the official views of the US
Government, National Institutes of Health, or San Francisco De-
partmentofHealth.Y.N.H.andA.I.C.hadfull access toall of thedata
in the study and take responsibility for the integrity of the data and
accuracy of the data analysis.

Disclosures
None.

References
1. National Coalition for the Homeless: How Many People Expe-

rience Homelessness? NCH Fact Sheet No. 2, 2011. Available at:

http://www.nationalhomeless.org/factsheets/How_Many.html.
Accessed September 19, 2011

2. Breakey WR, Fischer PJ, Kramer M, Nestadt G, Romanoski AJ,
Ross A, Royall RM, StineOC:Health andmental health problems
of homeless men and women in Baltimore. JAMA 262: 1352–
1357, 1989

3. Fischer PJ, Breakey WR: The epidemiology of alcohol, drug, and
mental disorders among homeless persons. Am Psychol 46:
1115–1128, 1991

4. Hwang SW, Wilkins R, Tjepkema M, O’Campo PJ, Dunn JR:
Mortality among residents of shelters, rooming houses, and
hotels in Canada: 11 year follow-up study. BMJ 339: b4036,
2009

5. Hibbs JR, Benner L, Klugman L, Spencer R,Macchia I,Mellinger A,
Fife DK: Mortality in a cohort of homeless adults in Philadelphia.
N Engl J Med 331: 304–309, 1994

6. O’Toole TP, Gibbon JL, Hanusa BH, FineMJ: Preferences for sites
of care among urban homeless and housed poor adults. J Gen
Intern Med 14: 599–605, 1999

7. Hall YN, Choi AI, Chertow GM, Bindman AB: Chronic kidney
disease in the urban poor. Clin J Am Soc Nephrol 5: 828–835,
2010

8. Kushel MB, Vittinghoff E, Haas JS: Factors associated with the
health care utilization of homeless persons. JAMA 285: 200–206,
2001

9. Kushel MB, Perry S, Bangsberg D, Clark R, Moss AR: Emergency
department use among the homeless and marginally housed:
Results from a community-based study. Am J Public Health 92:
778–784, 2002

10. Salit SA, Kuhn EM, Hartz AJ, Vu JM, Mosso AL: Hospitalization
costs associated with homelessness in New York City. N Engl J
Med 338: 1734–1740, 1998

11. Gelberg L, Gallagher TC, Andersen RM, Koegel P: Competing
priorities as a barrier to medical care among homeless adults in
Los Angeles. Am J Public Health 87: 217–220, 1997

12. O’Toole TP, Gibbon JL, Hanusa BH, FineMJ: Utilization of health
care services among subgroups of urban homeless and housed
poor. J Health Polit Policy Law 24: 91–114, 1999

13. Hwang SW, Lebow JM, BiererMF,O’Connell JJ, Orav EJ, Brennan
TA: Risk factors for death in homeless adults in Boston. Arch In-
tern Med 158: 1454–1460, 1998

14. Schillinger D, Bibbins-Domingo K, Vranizan K, Bacchetti P, Luce
JM, Bindman AB: Effects of primary care coordination on public
hospital patients. J Gen Intern Med 15: 329–336, 2000

15. US Renal Data System: USRDS 2009 Annual Data Report: Atlas
of Chronic Kidney Disease and End-Stage Renal Disease in the
United States, National Institutes of Health, National Institute of
Diabetes and Digestive and Kidney Diseases, Bethesda, MD,
2008. Available at: http://www.usrds.org/adr_2009.htm.
Accessed August 22, 2011

16. Levey AS, Coresh J, Balk E, Kausz AT, Levin A, Steffes MW, Hogg
RJ, Perrone RD, Lau J, Eknoyan G; National Kidney Foundation:
National Kidney Foundation practice guidelines for chronic
kidney disease: Evaluation, classification, and stratification. Ann
Intern Med 139: 137–147, 2003

17. National Kidney Foundation: K/DOQI clinical practice guide-
lines for chronic kidney disease: Evaluation, classification, and
stratification. Am J Kidney Dis 39[Suppl 1]: S1–S266, 2002

18. US Congress: Stewart B. McKinney Homeless Assistance Act.
Pub L No. 100-77, 1987

19. Tsai M,Weintraub R, Gee L, Kushel M: Identifying homelessness
at an urban public hospital: A moving target? J Health Care Poor
Underserved 16: 297–307, 2005

20. Levey AS, Coresh J, Greene T, Stevens LA, Zhang YL,
Hendriksen S, Kusek JW, Van Lente F; Chronic Kidney Disease
Epidemiology Collaboration: Using standardized serum creat-
inine values in the modification of diet in renal disease study
equation for estimating glomerular filtration rate. Ann Intern
Med 145: 247–254, 2006

21. Iseki K, Ikemiya Y, Iseki C, Takishita S: Proteinuria and the risk of
developing end-stage renal disease.Kidney Int 63: 1468–1474, 2003

22. Lamb EJ, MacKenzie F, Stevens PE: How should proteinuria be
detected and measured? Ann Clin Biochem 46: 205–217, 2009

23. Hemmelgarn BR, Manns BJ, Lloyd A, James MT, Klarenbach S,
QuinnRR,WiebeN, TonelliM; Alberta KidneyDiseaseNetwork:

Clin J Am Soc Nephrol 7: 1094–1102, July, 2012 Homelessness and CKD, Hall et al. 1101

http://www.nationalhomeless.org/factsheets/How_Many.html
http://www.usrds.org/adr_2009.htm


Relation between kidney function, proteinuria, and adverse
outcomes. JAMA 303: 423–429, 2010

24. Little RJA, Rubin DB: Statistical Analysis with Missing Data, New
York, J. Wiley & Sons, 1987

25. Gelberg L, Andersen RM, Leake BD: The Behavioral Model for
Vulnerable Populations: Application to medical care use and
outcomes for homeless people.Health Serv Res 34: 1273–1302,
2000

26. Kreider B, Nicholson S: Health insurance and the homeless.
Health Econ 6: 31–41, 1997

27. Larimer ME, Malone DK, Garner MD, Atkins DC, Burlingham B,
Lonczak HS, Tanzer K, Ginzler J, Clifasefi SL, Hobson WG,
Marlatt GA: Health care and public service use and costs before
and after provision of housing for chronically homeless persons
with severe alcohol problems. JAMA 301: 1349–1357, 2009

28. Forrest CB, Starfield B: Entry into primary care and continuity:
The effects of access. Am J Public Health 88: 1330–1336, 1998

29. Holley JL, DeVore C, Obrero T, Noland L: Managing homeless
dialysis patients. Nephrol News Issues 20: 49–53, 2006

30. Padgett DK, Struening EL, Andrews H, Pittman J: Predictors of
emergency room use by homeless adults in New York City: The
influence of predisposing, enabling and need factors. Soc Sci
Med 41: 547–556, 1995

31. Padgett DK, Struening EL: Influence of substance abuse and
mental disorders on emergency room use by homeless adults.
Hosp Community Psychiatry 42: 834–838, 1991

32. Sadowski LS, Kee RA, VanderWeele TJ, Buchanan D: Effect of a
housing and case management program on emergency department
visits and hospitalizations among chronically ill homeless adults:
A randomized trial. JAMA 301: 1771–1778, 2009

33. BuchananD, Kee R, Sadowski LS, Garcia D: The health impact of
supportive housing for HIV-positive homeless patients: A ran-
domized controlled trial. Am J Public Health 99[Suppl 3]: S675–
S680, 2009

34. US Department of Housing and Urban Development, Office of
Policy Development and Research: The Applicability of Housing
First Models to Homeless Persons with Serious Mental Illness,
2011. Available at: http://www.huduser.org/portal/publications/
hsgfirst.pdf. Accessed September 19, 2011

35. Kertesz SG, Weiner SJ: Housing the chronically homeless: High
hopes, complex realities. JAMA 301: 1822–1824, 2009

36. Iezzoni LI: Assessing quality using administrative data. Ann In-
tern Med 127: 666–674, 1997

37. America’s Public Hospitals and Health Systems: Results of the
Annual NAPH Hospital Characteristics Survey, 2007. Available
at: http://www.naph.org/Publications/Characteristics-2007.
aspx. Accessed September 23, 2011

38. Hahn JA, Kushel MB, Bangsberg DR, Riley E, Moss AR: BRIEF
REPORT: The aging of the homeless population: fourteen-year
trends in San Francisco. J Gen Intern Med 21: 775–778, 2006

Received: January 3, 2012 Accepted: April 24, 2012

Published online ahead of print. Publication date available at www.
cjasn.org.

This article contains supplemental material online at http://cjasn.
asnjournals.org/lookup/suppl/doi:10.2215/CJN.00060112/-/
DCSupplemental.

1102 Clinical Journal of the American Society of Nephrology

http://www.huduser.org/portal/publications/hsgfirst.pdf
http://www.huduser.org/portal/publications/hsgfirst.pdf
http://www.naph.org/Publications/Characteristics-2007.aspx
http://www.naph.org/Publications/Characteristics-2007.aspx
http://www.cjasn.org
http://www.cjasn.org
http://cjasn.asnjournals.org/lookup/suppl/doi:10.2215/CJN.00060112/-/DCSupplemental
http://cjasn.asnjournals.org/lookup/suppl/doi:10.2215/CJN.00060112/-/DCSupplemental
http://cjasn.asnjournals.org/lookup/suppl/doi:10.2215/CJN.00060112/-/DCSupplemental



