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Most studies examining the health of homeless
populations have involved single adults and
have identified higher rates of death, tubercu-
losis (TB), HIV/AIDS, mental health disorders,
substance use, poor birth outcomes, and car-
diovascular disease than in the general popu-
lation.1–7 Whether these findings can be gener-
alized to homeless families is not known, as the 2
populations differ greatly. Nationally, homeless
families overwhelmingly consist of a young fe-
male head of household with children, whereas
single homeless adults are mostly men aged 31to
50 years.8 Homeless families are also distinct
in their reasons for becoming homeless, citing
poverty more often and substance use and
mental illness less often than is the case for their
single adult counterparts.9 Based on their de-
mographic and socioeconomic profiles, the
health of homeless families may be more like that
of other low-income families than that of home-
less single adults.

Recent economic conditions have led to
a rise in the number of homeless families
nationwide. Although overall US homelessness
held fairly constant from 2007 to 2008, the
number of homeless families increased by 9%.
According to the latest available national data,
an estimated 516700 adults and children
were sheltered as families over a 1-year period
in 2008, constituting roughly a third of the
overall sheltered homeless population during
that time.8 More recent data from a sampling
of localities found that, as of September 2009,
the count of sheltered families had increased
10% from the previous quarter, as foreclosure
and unemployment rates continued to rise.10

In New York City (NYC), the Department of
Homeless Services (DHS) supplies apartment-
style shelters and support services such as
childcare, housing assistance, and health care
referral to homeless families. Because the city
provides emergency shelter to eligible families,
virtually all homeless families use shelter facil-
ities. In 7 years of an annual count of street

homeless, a family has never been found on the
street.11 A small share of homeless families is
sheltered by city agencies other than DHS.
However, analyses based on DHS shelter reg-
istry likely include the vast majority of the NYC
homeless family population.

Our objective was to systematically charac-
terize the health of adults and children who
used the NYC family shelter system. We
matched the DHS family shelter registry with 4
health registries managed by the NYC Depart-
ment of Health and Mental Hygiene, and we
compared estimates of morbidity and mortality
in the homeless family population with those of
the NYC general and lowest-income neighbor-
hood populations.

METHODS

The DHS provides emergency shelter to
NYC resident families that have no permanent
or temporary place to live. From 2001 through

2003, the system included parents (predomi-
nantly single mothers) with children, pregnant
women, and 2 or more related adults (married
or domestically partnered couples, parents
with adult children, and adult siblings). The
analytic population for this study included
adults with children, their children (aged 1–17
years), and pregnant women who spent at least
1 night in a DHS family shelter from January
1, 2001, through December 31, 2003. Infants
(aged <1year) were excluded because the DHS
registry does not have a mechanism for doc-
umenting the death of infants who die before
leaving the hospital. At shelter intake, name,
date of birth, Social Security number, and sex
were collected on all residents and their chil-
dren. Race and ethnicity were only collected
for the head of household.

Data Sources and Matching Procedures

We matched the family shelter registry to
4 legally mandated city health registries (vital
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statistics, HIV/AIDS, TB, and lead). The NYC
Bureau of Vital Statistics maintains information
on cause and manner of deaths within NYC.
The HIV/AIDS Reporting System monitors
information on HIV-related events in NYC. For
suspected and confirmed TB, demographic,
clinical, laboratory, and risk-factor information
is reported to the TB registry. The NYC blood
lead registry maintains information on all
laboratory blood lead tests, including man-
dated tests for NYC children.

We retrospectively matched the DHS regis-
try to death, TB, and HIV/AIDS registries using
name, date of birth, and Social Security number
for the period January 1, 2001, through De-
cember 31, 2003. Variations of names and
birthdates were also identified as potential
matches by using a hierarchical match key
algorithm. We matched children in the DHS
registry to the lead registry data via name, date
of birth, sex, mother’s name and date of birth,
and most recent address reported. Social
Security numbers were not available in the
lead registry.

For the death, HIV/AIDS, and TB registry
matches, records that matched on all fields
were included in the data set without further
review. Incompletely matched records were
assessed by 2 reviewers, and discordance was
settled by a third reviewer. In the lead registry
match, we used probability thresholds based
on variations in the match to determine
whether a pair of records matched.

Analyses

We performed all statistical analyses with
SAS 9.1 (SAS Institute Inc, Cary, NC). We
calculated death rates (by cause), HIV/AIDS
prevalence, new HIV/AIDS diagnoses, and TB
diagnoses for homeless adults who used the
family shelter system, the general NYC adult
population, and adults in NYC’s 3 poorest
neighborhoods. These neighborhoods were
determined by median neighborhood income
according to the US Census and United Hospital
Fund neighborhood groupings, consisting of
aggregated zip codes,12,13 and were found to be
contiguous within the South Bronx borough of
NYC. However, these low-income groups are not
necessarily reflective of all NYC low-income
neighborhoods on all indices.

We calculated rates of death, HIV, TB, lead
testing, and elevated blood lead levels (BLLs)

among children who used the shelter system
and compared these with rates in NYC children
and those in the lowest-income neighborhoods.
We presented causes of death among chil-
dren as proportions rather than rates,
because of small numbers.

We calculated rates among homeless adults,
NYC residents, and the lowest-income neigh-
borhoods by dividing the number of events
during the study period by the DHS registry,
NYC, and lowest-income neighborhood popu-
lations, respectively (the latter 2 from the 2000
census12). Rates of death and illness among
adults were age adjusted to the 2000 projected
US population, and, except for HIV/AIDS prev-
alence, the adults and child rates were annual-
ized. Analyses of HIV/AIDS prevalence were
not annualized because of disease chronicity.

New York State Public Health law mandates
universal blood lead testing by health care
providers of all children aged 1 and 2 years.14

Our lead analyses were limited to children aged
36 months to 47 months at the time of shelter
stay during 2001 through 2003. For the gen-
eral and low-income populations, analyses were
conducted among children turning 3 years in
2001; children who received a lead test before
then were considered tested. Analyses of high
BLLs (‡10 lg/dL) were done only among
children who had been tested before their
48th month.

We calculated rate ratios to compare rates
across groups. To test differences in percent-
ages and rates, we calculated odds ratios and
95% confidence intervals (CIs).

RESULTS

From 2001 to 2003, 102771 family mem-
bers were housed by the DHS family shelter
system for at least 1 night, including 45756
adults (0.8% of NYC adult residents) and
57015 children (3% of NYC child residents).
Among families with children in shelter, 45%
had only1child, 40% had 2 or 3 children,10%
had more than 3 children, and 5% were
pregnant with no other children with them.
Adults in the family system were mostly female
(69%), and 33% were aged 18 to 24 years. By
contrast, only 54% of the general NYC pop-
ulation and 56% of the low-income adult
population were female, and 13% and 17%,
respectively, were aged 18 to 24 years. About

two thirds of adults in shelter with known race/
ethnicity were Black (64%) and one third was
Hispanic (34%), compared with 23% and
25%, respectively, of NYC adults, and 33%
and 62%, respectively, of those in low-income
neighborhoods. The age distribution of chil-
dren in shelter was younger than that of
children citywide. Three in 10 children in
shelter (31%) were aged 5 years or younger
compared with 24% citywide and 23% among
those in low-income neighborhoods, and teen-
agers (aged 12–17 years) constituted only
26% of children in shelter, compared with
34% citywide and 32% in low-income neigh-
borhoods.12

During the study, the average cumulative
length of stay for families was 307 days (range:
1–1082). Length of stay was more than 30
days for almost all adults (91%) and children
(92%).

Mortality

There were 178 deaths among adults who
stayed in shelter from 2001 through 2003.
Their age-adjusted death rate was 1195 per
100000, similar to adult rates in the general
population (1043 per 100000) and in low-
income neighborhoods (1258 per 100000).
However, death rates among adults aged 25 to
49 years were significantly elevated compared
with the NYC overall rate and marginally
higher than that in low-income neighborhoods
(Table 1). The death rate among adults who
used shelter increased with age, as in general
and low-income populations. Less than one
third (31%) of adult deaths occurred while in
shelter. Among those who died after leaving
shelter, the average interval between shelter
exit and death was 351 days (range: 1–953).

The leading causes of death among adults
who used the family shelter system were heart
disease (300.2 per100000) and cancer (296.6
per 100000), comparable to adult rates city-
wide. Deaths attributable to substance use and
HIV/AIDS were elevated; substance use deaths
were twice as high as those for adults in the
lowest-income neighborhoods and 4.7 times
higher than for those in the general population
(Figure 1). The HIV/AIDS death rate was 3
times higher among those who had been
sheltered than among adults citywide, but was
comparable with the rate in low-income
neighborhoods.
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During 2001 through 2003, there were 23
deaths among homeless children. As with home-
less adults, 70% of child deaths occurred while
the family was not using the shelter; the average
interval between shelter exit and death was
326 days (range: 52–846). This interval was
longer among those aged 1 to 4 years (353
days; range: 210–485) than among those aged
12 to 17 years (223 days; range: 52–325).
Although the number of observations was low,
evidence suggests that the death rate among
homeless children was potentially higher than
that of children citywide and in low-income
neighborhoods (Table 1). The difference was
most prominent among children aged 1 to 4
years and12 to17 years, although this variance
represented only 9 and 10 child deaths, re-
spectively. Young children who had a shelter
stay of 1 or more days had a marginally higher
mortality rate than did children in NYC over-
all and 2.6 times higher than did those in the
low-income neighborhoods selected for this

comparison; adolescents who used the shelter
system were at nearly 3 times the mortality risk
than were adolescents from both comparison
populations.

The small number of child deaths precluded
detailed cause-specific comparisons with city-
wide and low-income child populations. Pro-
portionately, the most frequent causes of death
among children using the shelter system were
external injuries. Of the 23 deaths, 6 (26.1%)
were caused by assaults, and 4 (17.4%) by
unintentional injuries. Cancer (n=3 or 13.0%),
suicide, and chronic respiratory disease (n=2
or 8.7% each) made up 30% of deaths. Of the
10 deaths among adolescents aged 12 to 17
years, 3 were caused by assault, 2 by cancer,
and 2 resulted from suicide.

Tuberculosis

Fifteen cases of TB were diagnosed among
adults who used the family shelters. Of the 14
cases for whom TB information was available,

4 (28.6%) were diagnosed while the family
was in shelter, including 1 who had acid-fast
bacilli smear-positive sputum, suggesting in-
creased infectiousness.

Precision in subgroup rate estimation was
limited because of the small number of cases.
Nonetheless, the age-adjusted rate of TB di-
agnoses among adults in shelter was signifi-
cantly higher (more than 3 times the rate) than
among adults citywide and more than twice
that in low-income neighborhoods. The TB
rates among homeless men and women were
5 and 3 times higher, respectively, than in the
general population. The largest disparity be-
tween shelter users and the general population
was in adults aged 45 to 64 years, for whom the
rate of TB was nearly 10 times higher. No cases
of TB were reported among homeless adults
aged 65 years or older (vs 15% of cases
citywide). Tuberculosis rates among Black and
Hispanic homeless adults were 5.0 and 2.3
times higher than in the general population,

TABLE 1—Deaths, Death Rates, and Mortality Rate Ratios Among Adults With Children and Children Who Used the New York City

Department of Homeless Services Family Shelter: New York City, 2001–2003

Deaths Among NYC Residents Deaths in NYC Low-Income Neighborhoods,a

Deaths Among Family Shelter

Users, No. (Deaths per 100 000) No. (per 100 000)

Mortality Rate Ratiob

(95% CI) No. (per 100 000)

Mortality Rate Ratioc

(95% CI)

Adults

Overalld 178 (1195.2) 175 505 (1042.6) 1.2 (0.7, 1.6) 9255 (1257.9) 0.95 (0.6, 1.3)

Age, y

18–24 18 (118.8) 1700 (70.6) 1.7 (1.0, 2.4) 169 (97.9) 1.2 (0.8, 1.6)

25–49 124 (431.0) 19 500 (205.5) 2.1 (1.8, 2.4) 2040 (373.9) 1.2 (1.0, 1.3)

‡50 36 (1964.0) 154 305 (2446.3) 0.8 (0.6,1.1) 7046 (2521.3) 0.8 (0.6, 1.0)

Sexd

Male 66 (1209.8) 84 223 (1216.5) 1.0 (0.4, 1.61) 4765 (1587.0) 0.76 (0.3, 1.2)

Female 112 (1196.1) 91 282 (912.3) 1.3 (0.7, 1.9) 4490 (1034.6) 1.16 (0.7, 1.7)

Children

Overall 23 (41.3) 1231 (22.5) 1.8 (1.2, 2.5) 98 (19.2) 2.1 (1.6, 2.5)

Age, y

1–4 9 (51.8) 354 (27.4) 1.9 (1.0, 3.0) 24 (20.2) 2.6 (2.0, 3.2)

5–11 4 (16.6) 372 (15.8) 1.0 (0.0, 1.9) 34 (14.9) 1.1 (0.0, 1.7)

12–17 10 (70.2) 505 (27.4) 2.6 (1.3, 4.0) 40 (24.6) 2.9 (2.0, 3.7)

Sex

Male 12 (42.2) 714 (25.7) 1.6 (0.9, 2.5) 56 (22.2) 2.0 (1.6, 2.5)

Female 11 (40.3) 517 (19.2) 2.1 (0.9, 3.1) 42 (16.8) 2.4 (1.4, 2.9)

Notes. CI = confidence interval; DHS = New York City Department of Homeless Services; NYC = New York City.
aUnited Hospital Fund areas 105, 106, and 107 in the South Bronx.
bDeaths among family shelter users compared with NYC residents.
cDeaths among family shelter users compared with those in NYC low-income neighborhoods.
dDeaths per 100 000 are age-adjusted, except for analyses stratified by age; analysis limited to adults with children.
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and 3.8 and 2.5 times higher than in low-
income neighborhoods, respectively, though
estimates are imprecise because of small
numbers (Table 2).

Only 2 TB cases were diagnosed during
2001 through 2003 among children who used
the shelter system, for a rate similar to that in
NYC’s child population (3.4 per 100000), and
1 was diagnosed while in shelter. The mother
of 1 child with TB was also infected. Neither
child was smear-positive.

HIV/AIDS Cases

During the study, 659 adults who used the
shelter system were identified with HIV or
AIDS, for an age-adjusted prevalence of 18.1
per 1000; about half (53%) had been diag-
nosed before 2001. Overall, the main routes of
transmission for homeless adults were hetero-
sexual sexual intercourse (35%) and intrave-
nous drug use (17%), compared with men who
have sexual intercourse with men (MSM; 27%)

and intravenous drug use (37%) among the
general city population. HIV-positive men who
used shelter were less likely to have had sexual
intercourse with men than were HIV-positive
men in NYC overall (12.2% vs 38.4%; P <.001),
and HIV-positive women who used shelter were
less likely than were HIV-positive women in
NYC to have injected drugs (13.5% vs 25.3%;
P <.001).

HIV/AIDS prevalence among adults who
used the shelter system was 31% higher than
in the general adult population (Table 3) but
lower than in low-income neighborhoods. This
pattern was largely driven by homeless women,
whereas prevalence among homeless men
was lower than that in the other 2 populations.
By age, HIV/AIDS rates were highest among
those aged 45 to 64 years.

Although about one third of adults who
were diagnosed with HIV, both citywide and in
low-income neighborhoods, were diagnosed
with HIV and AIDS concurrently (34.4% and

31.1%), only 16.4% of homeless adults with
children were concurrently diagnosed. Among
young women (aged 18–24 years), only 3.1%
had a concurrent diagnosis, compared with
16.8% and 19.2% among the general and
low-income populations.

We found 22 cases of HIV/AIDS among
children using shelter, for a prevalence of
0.40 per 1000, much lower than the preva-
lence citywide (1.3 per 1000; n=2298) and
among children from low-income neighbor-
hoods (2.4 per 1000; n=403). One child with
HIV/AIDS among homeless youths was aged
younger than 5 years, 12 (55%) were aged
5 to 12 years, and 9 (41%) were aged 13 to
17 years. Most (n=19) were infected perina-
tally (86%); the remaining 3 had no risk
factor recorded, but were diagnosed after age
13 years, suggesting possible sexual trans-
mission. Similarly, almost all pediatric cases
citywide (95%) and among those in low-
income neighborhoods (96%) were perinatally
transmitted.

There were 251 new HIV/AIDS diagnoses
among adults from 2001 through 2003, for an
annualized rate of 1.8 per 1000. The new HIV
diagnosis rate among homeless adults using
shelter was more than twice as high as the
citywide rate, but the same as in the lowest-
income neighborhoods (Table 3). However,
compared with both the general population and
low-income neighborhoods, higher new diagno-
sis rates were found among women who used
the shelter system. By age, biggest disparity
between the general, low-income, and home-
less populations was among adults aged 45 to
64 years.

No difference in new HIV diagnoses was
observed among the 3 populations of children;
there were 6 new HIV/AIDS diagnoses in
homeless children during 2001 through 2003
(0.11 per 1000) compared with 238 new di-
agnoses in the general child population (0.04 per
1000) and 35 in low-income neighborhoods
(0.07 per 1000).

Blood Lead Levels

Among children who were aged 3 years
during a shelter stay from 2001 through 2003,
70.8% (95% CI=69.8, 71.8) had BLLs tested
before their third birthday, compared with
rates of 90.8% (95% CI=90.7, 91.0) for those
aged 3 years living in NYC in 2001 and 96.3%

Note. New York City (NYC) low-income adults are not limited to single adults.

Source. Data on low-income adults were obtained from the 2000 US Census.12

FIGURE 1—Cause-specific death rate ratios of (a) adults with children who used the New

York City (NYC) Department of Homeless Services (DHS) family shelters, and NYC adults,

2001–2003, and (b) adults with children who used the DHS family shelters, and NYC low-

income adults, 2001–2003.
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(95% CI=95.9, 96.7) for those aged 3 years
in low-income neighborhoods. A larger pro-
portion of children who had a shelter stay of
at least 1 day had BLLs of 10 micrograms per
deciliter or higher than did children in the other
2 groups: 59.4 per 1000 children tested (95%
CI=53.9, 65.4) had BLLs 10 micrograms per
deciliter or higher (n=381), compared with
41.7 per 1000 children tested (95% CI=40.5,
42.9) in NYC (n=4429) and 35.6 per 1000
children tested (95% CI=32.2, 39.3) in the
low-income neighborhoods (n=381). We did
not explore where the lead exposures occurred.

DISCUSSION

We used a novel record linkage approach
to characterize patterns of illness and death
among adults and children who use family
shelters, a homeless subpopulation for which
health information is limited. We found that
rates of death and disease among adults in
homeless family shelters were mostly similar
to those of adults in low-income neighbor-
hoods, but rates were elevated compared with
the general population. Among children

experiencing homelessness, the number of
deaths was small and, thus, plausibly affected
by sporadic events. However, the evidence
suggests that children experiencing home-
lessness may be at higher risk of mortality,
particularly among children aged younger
than 4 years and those aged 12 to 17 years,
compared with both NYC general population
children and those living in low-income
neighborhoods.

Most previous studies examining homeless
children’s health have focused on access to care
and preventive health services among adoles-
cents rather than health status. We looked at
select health outcomes of children who used
shelter. We found that they had a higher
mortality rate than did children citywide or in
low-income neighborhoods, and relative mor-
tality among children in the youngest and
oldest age groups accounted for most of this
difference. As in low-income neighborhoods,
more than 4 in 10 deaths were identified as
amenable to prevention (unintentional injuries
and assaults). Seven in 10 deaths among chil-
dren occurred out of shelter, occurring, on
average, nearly a year after the shelter episode,

thus not necessarily reflecting increased risk
while in shelter per se, but potentially broader
risks faced by families who use shelter care.

HIV and TB were not elevated among
homeless children, but a high proportion had
elevated BLLs and a lower likelihood of having
received a lead test than did children citywide or
in low-income neighborhoods. Homeless chil-
dren often come from poor-quality, unstable
housing, and are potentially exposed to lead in
various environments and at different points in
their lives. Families with children in shelter
would benefit from enhanced efforts to link them
to lead screening and education on preventing
lead poisoning from lead-based paint hazards
and nonpaint lead sources (such as contaminated
imported consumer products). Because of the
small number of observations in this study,
larger studies focusing on childhood mortality
would better characterize the potential risks
preliminarily identified in this study.

The overall mortality rate among adults
in family shelters was similar to that of the
general NYC and low-income adult popula-
tions; the rate was substantially lower than
were mortality estimates documented among

TABLE 2—Tuberculosis Cases, Rates, and Rate Ratios Among Adults With Children Who Used the New York City

Department of Homeless Services Family Shelter System: New York City, 2001–2003

TB Among NYC Total Population TB Among NYC Low-Income Neighborhoodsa

TB Among Adult Family Shelter

Users, No. (per 100 000 Adults)b No. (per 100 000 Adults)b
Rate Ratioc

(95% CI) No. (per 100 000 Adults)b
Rate Ratiod

(95% CI)

Tuberculosis total 15 (65.1) 3280 (18.0) 3.6 (2.2, 6.0) 241 (24.4) 2.7 (1.6, 4.5)

Sex

Female 7 (33.9) 1236 (12.6) 2.7 (1.3, 5.7) 102 (18.3) 1.9 (0.9, 4.0)

Male 8 (121.9) 2044 (24.7) 4.9 (2.5, 9.9) 139 (32.5) 3.2 (1.8, 7.6)

Age, y

18–24 2 (13.2) 338 (14.0) 0.9 (0.2, 3.8) 25 (14.5) 0.9 (0.2, 3.9)

25–44 6 (22.6) 1492 (18.9) 1.2 (0.5, 2.7) 121 (26.2) 0.9 (0.4, 2.0)

45–64 7 (181.6) 944 (18.6) 9.8 (4.6, 20.5) 73 (27.9) 6.5 (3.0, 14.0)

‡65 0 (0) 506 (18.0) NA 22 (21.5) NA

Race/ethnicity

White 0 (0) 274 (3.5) NA 2 (13.2) NA

Black 12 (130.0) 1089 (26.1) 5.0 (2.8, 8.8) 115 (34.4) 3.8 (2.1, 6.8)

Hispanic 3 (50.5) 960 (21.6) 2.3 (0.8, 7.3) 120 (20.5) 2.5 (0.8, 7.8)

Other 0 (0) 957 (55.6) NA 4 (10.7) NA

Notes. CI = confidence interval; NA = not applicable; NYC = New York City; TB = tuberculosis.
aUnited Hospital Fund areas 105, 106, and 107 in the South Bronx.
bAge-adjusted, except for analyses stratified by age.
cTB among family shelter users compared with NYC residents.
dTB among family shelter users compared with those in NYC low-income neighborhoods.
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single homeless adults in NYC during the same
period11 or from other studies examining single
homeless adults.3,15 The leading causes of
death among adults who used shelters were
heart disease and cancer, similar to general
and low-income populations in NYC, confirm-
ing that these conditions and related high-risk
behaviors, such as poor diet, lack of exercise, and
smoking, should be addressed not only in the
general population, but also among homeless
individuals. Although the risk of death from
HIV/AIDS and substance use was higher among

adults in shelters than in the general public, only
deaths from substance use were higher among
homeless adults than in low-income neighbor-
hoods. This finding suggests that issues of pov-
erty may be the root cause of poor health among
this population, requiring a focus on prevention,
quality of care, and linkages to primary care
professionals in broader low-income populations
from which most homeless individuals come.
However, the population in need of shelter may
require extra measures to combat substance use
and prevent overdose.

We found no previous studies of TB among
homeless families; research on single home-
less adults, mostly in congregate settings, has
identified higher TB prevalence estimates than
ours (32% to 79%).11,16,17 This risk differential
may partially reflect the fact that single homeless
adults may come in contact with higher-risk
individuals. In addition, previous research has
shown that homeless individuals living in more
crowded situations have a higher likelihood of
TB infection,17 and family shelters in NYC are
typically apartment-based housing, not group or

TABLE 3—HIV/AIDS Cases, New Diagnosis Rates, and Rate Ratios Among Adults With Children Who Used the New York City

Department of Homeless Services Family Shelter System: New York City, 2001–2003

HIV/AIDS Among Adults in NYC HIV/AIDS Among Adults in NYC Low-Income Neighborhoodsa

HIV/AIDS Among Adult Family

Shelter Users, No. (per 1000 Adults)b No. (per 1000 Adults)b
Rate Ratioc

(95% CI) No. (per 1000 Adults)b
Rate Ratiod

(95% CI)

HIV/AIDS cases

Total 659 (18.1) 85 235 (13.8) 1.31 (1.15, 1.47) 10 211 (29.8) 0.61 (0.54, 0.67)

Sex

Female 470 (18.0) 25 062 (7.7) 2.35 (1.98, 2.71) 4109 (20.9) 0.86 (0.73, 0.98)

Male 189 (18.1) 58 864 (20.3) 0.89 (0.74, 1.03) 6102 (41.3) 0.44 (0.37, 0.50)

Age, y

18–24 74 (4.9) 2825 (3.5) 1.39 (1.11, 1.64) 409 (7.1) 0.69 (0.59, 0.77)

25–44 458 (17.3) 50 622 (19.2) 0.90 (0.82, 0.97) 6115 (39.8) 0.43 (0.40, 0.46)

45–64 126 (32.7) 29 989 (17.7) 1.85 (1.54, 2.15) 3514 (40.3) 0.81 (0.69, 0.92)

‡65 1 (4.4) 1799 (1.9) 2.32 (-2.33, 6.56) 173 (5.1) 0.88 (-0.99, 2.26)

Race/ethnicity

White 3 (4.3) 18 464 (8.2) 0.52 (-0.07, 1.10) 314 (59.6) 0.07 (-0.01, 0.14)

Black 330 (24.1) 37 570 (26.1) 0.93 (0.74, 1.10) 4578 (40.3) 0.60 (0.49, 0.70)

Hispanic 136 (18.4) 27 127 (17.4) 1.06 (0.82, 1.29) 5257 (25.0) 0.74 (0.58, 0.89)

HIV/AIDS new diagnoses

Total 251 (1.8) 13 829 (0.75) 2.46 (2.07, 2.83) 1897 (1.8) 0.99 (0.86, 1.11)

Sex

Female 182 (1.9) 4650 (0.48) 3.91 (3.17, 4.61) 798 (1.4) 1.37 (1.16, 1.55)

Male 69 (1.8) 9179 (1.1) 1.68 (1.20, 2.14) 1099 (2.5) 0.71 (0.53, 0.88)

Age, y

18–24 44 (1.0) 1232 (0.5) 1.89 (1.41, 2.32) 189 (1.1) 0.88 (0.72, 1.00)

25–44 175 (2.2) 8751 (1.1) 1.95 (1.70, 2.20) 1186 (2.7) 0.83 (0.75, 0.90)

45–64 32 (2.8) 3578 (0.7) 3.88 (2.62, 5.06) 482 (1.9) 1.45 (1.04, 1.79)

‡65 0 (0) 268 (0.10) 0.00 40 (0.04) 0.00

Race/ethnicity

White 2 (1.0) 2096 (0.3) 3.00 (-1.20, 6.86) 66 (4.5) 0.21 (-0.11, 0.41)

Black 119 (2.1) 7417 (1.7) 1.23 (0.95, 1.49) 1061 (3.2) 0.68 (0.55, 0.79)

Hispanic 42 (1.7) 4016 (0.85) 1.95 (1.14, 2.71) 755 (1.2) 1.40 (0.85, 1.87)

Notes. CI = confidence interval; NYC = New York City.
aUnited Hospital Fund areas 105, 106, and 107 in the South Bronx.
bAge-adjusted, except for analyses stratified by age.
cHIV/AIDS among family shelter users compared with NYC residents.
dHIV/AIDS among family shelter users compared with those in NYC low-income neighborhoods.
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congregate settings. We documented an elevation
in TB case rates, most of which were diagnosed
when not in shelter. This elevated risk among
homeless individuals compared with both gen-
eral population and low-income adults is not well
understood. For TB diagnoses and substance use
mortality, which was also elevated, it is possible
that poor health status related to substance abuse
or congregate settings (e.g., previous incarcera-
tion) may predispose some families in low-in-
come neighborhoods to becoming homeless.
Irrespective of potential unmeasured selection
factors, the suggested elevated burden of TB and
substance-use deaths warrants additional study.

Earlier studies have found a wide range of
HIV/AIDS rates among single homeless adults
(4%–62%).11,18 One previous study examined
HIV in homeless families and found similar
results to ours (1.1%).18 We documented higher
HIV/AIDS prevalence and new diagnosis rates
among homeless adults compared with the
general population, but these rates were similar
to or lower than those found in low-income
communities. Half were diagnosed before the
study, again pointing to the potential impact of
poverty and social disadvantage. HIV/AIDS
prevalence was higher among homeless women
than men, potentially because of the lower
prevalence of MSM in family shelters. Although
less than 2% of homeless women were HIV
positive during the study period, they were 4
times more likely to be newly diagnosed with
HIV than were women in the general population
and had a higher new disease rate than did
women in low-income neighborhoods. This pat-
tern may reflect improved diagnosis from in-
creased screening, rather than a higher true
incidence of disease.

Among those diagnosed with HIV, we ob-
served a lower rate of concurrent AIDS di-
agnoses among those who used the shelter
system, compared with similar individuals in
the general NYC and the low-income popula-
tions. This may be a reflection of the demo-
graphic make-up of the population. Adults in
our homeless family study population consisted
of fewer MSM than in either comparison
population, and were mostly young women;
all had children. Since 1997, New York State
has had mandatory newborn and optional
prenatal HIV screening programs, which might
account for the low rate of concurrent diagno-
sis in the homeless population.

Despite elevated risks of TB and HIV/AIDS,
the attributable burden of homeless families on
these citywide disease rates was relatively
small. Previous estimates by the Centers for
Disease Control and Prevention and NYC De-
partment of Health and Mental Hygiene sug-
gest that about 6% of reported TB cases in the
United States and NYC are among homeless
persons.19,20 Although these estimates may be
true for the full homeless population, we found
that adults utilizing family shelters constituted
less than 1% of the TB and HIV/AIDS cases
in NYC.

Limitations

Several limitations should be noted. First,
this study focused on the health of adults and
children who spent at least 1 night in a DHS
family shelter during 2001 through 2003; as
a result, data are not generalizable to families
who use alternate homeless shelter systems.

Second, the low-income neighborhood
comparison group does not represent all low-
income New Yorkers on all indices. For exam-
ple, BLLs have been shown to be higher in
other low-income neighborhoods than in those
utilized in these analyses.21 By selecting neigh-
borhoods based on percentage of households
living below a certain poverty level, we aimed to
compare the health of homeless families to that
of families living in poor neighborhoods. How-
ever, not all families in those neighborhoods are
poor, and aspects of neighborhoods with high
concentrations of poverty may influence health
status in both positive and negative ways that are
different from the influence of individual-level
poverty. For example, high-poverty neighbor-
hoods tend to have large concentrations of public
housing, which may concentrate or facilitate cer-
tain social services as well as maintain a certain
physical housing standard. This trend may
explain why BLL test rates were higher among
children from low-income families, but rates
of elevated BLLs were lower, compared with
those in the NYC general population or children
in homeless families. The same trend may also
partially explain the comparable death rates
among children in low-income neighborhoods
and NYC children overall.

Third, the matching process between regis-
tries was imperfect and may have missed cases,
which would also underestimate the disease
burden. Fourth, the data did not include deaths

and illnesses of homeless persons who left NYC
during the 3-year period; again, these data
would have led to underestimation of morbid-
ity and mortality in the homeless population.
Fifth, in some analyses, the numbers of shelter
residents were small and the cases rare,
resulting in imprecise estimates of morbidity
and mortality. Sixth, because this study was
designed as a linkage study between adminis-
trative records and health registries (and did
not involve medical chart reviews), we had
limited information about the specific illness
and mortality profiles or types of care that
individuals received. This limitation hindered
our ability to assess, for example, the accuracy
of cause of death or the timeliness, consistency,
or appropriateness of cardiovascular disease—,
TB-, or HIV-related treatment. Seventh, we had
limited access to data on homeless children’s
health; future research should identify addi-
tional reliable health indicators for this group.
Childhood estimates of morbidity and mortal-
ity also did not include infants and may be an
underestimate of disease burden in this pop-
ulation. Finally, our study was cross-sectional,
so no inferences about causality or the effec-
tiveness of interventions can be made.

Conclusions

Our findings demonstrate that the health
outcomes of adults in families experiencing
homelessness are mainly representative of
outcomes for low-income adults in NYC, al-
though homeless children are at higher risk
on some measures. These results suggest that
homeless children may differ from those living
in low-income neighborhoods who are not
homeless. Previous research indicates that
families experiencing homelessness are likely
to have lived in poorer quality housing and
to have moved frequently before shelter en-
try.22,23 Efforts to improve the health of the
homeless population should thus be centered
on community-based prevention in low-
income neighborhoods to improve the health
and well-being of high-risk individuals. Tar-
geted interventions should increase efforts to
link families at risk for homelessness with
substance-use treatment, lead poisoning pre-
vention services, and primary health care in the
community, and should renew and reinforce
those linkages in shelter so families remain
connected with health care providers as they
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exit shelter and return to permanent housing in
the community. j
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