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Homelessness is a serious problem in North
America. High rates of unemployment and
mortgage foreclosures resulting from the recent
global economic downturn have further per-
petuated this crisis.! Approximately 650 000
people will experience homelessness each night
in the United States, of whom more than one
third are people in families.” More than 1.6
million Americans spend at least 1 night in an
emergency shelter or transitional housing each
year.? In Toronto, Ontario, more than 4000
individuals experience homelessness on any
given night, and approximately 27 000 people
use emergency shelters each year.>*
Compared with the general population,
homeless people have higher rates of chronic
and acute health conditions and are at in-
creased risk for all-cause mortality.”® Despite
their increased need for health services,
homeless people are a marginalized population
who frequently encounter barriers to accessing
primary or preventive health care.%*"" In
addition, they often face competing priorities
for basic subsistence needs,'® factors that may
result in delays in health care seeking, deteri-
oration in health status, unmet needs for care,
increased mortality, and use of more expensive
forms of health care delivery.®"'9-2!
Evidence has suggested that homeless peo-
ple can be more intensive users of health
services than the general population,'?#2-2°
yet no comprehensive assessment of health
care utilization among homeless persons is
available. Such data are difficult to obtain in the
United States using administrative databases
because more than 50% of homeless adults
lack any health insurance.'* Many previous
studies have relied solely on self-reports, #2729
assessed only 1 type of health service (e.g.,
emergency department [ED] visits), %2630
lacked a comparison group in the general

population,™® or exclusively assessed
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Objectives. We comprehensively assessed health care utilization in a
population-based sample of homeless adults and matched controls under a
universal health insurance system.

Methods. We assessed health care utilization by 1165 homeless single men and
women and adults in families and their age- and gender-matched low-income
controls in Toronto, Ontario, from 2005 to 2009, using repeated-measures general
linear models to calculate risk ratios and 95% confidence intervals (Cls).

Results. Homeless participants had mean rates of 9.1 ambulatory care
encounters (maximum =141.1), 2.0 emergency department (ED) encounters
(maximum =104.9), 0.2 medical-surgical hospitalizations (maximum =14.9),
and 0.1 psychiatric hospitalizations per person-year (maximum =4.8). Rate ratios
for homeless participants compared with matched controls were 1.76 (95%
Cl=1.58, 1.96) for ambulatory care encounters, 8.48 (95% Cl=6.72, 10.70) for ED
encounters, 4.22 (95% Cl =2.99, 5.94) for medical-surgical hospitalizations, and
9.27 (95% Cl =4.42, 19.43) for psychiatric hospitalizations.

Conclusions. In a universal health insurance system, homeless people had
substantially higher rates of ED and hospital use than general population controls;
these rates were largely driven by a subset of homeless persons with extremely
high-intensity usage of health services. (Am J Public Health. 2013;103:5294-S301.

doi:10.2105/AJPH.2013.301369)

utilization for homeless individuals who had
contact with the health care system ?%2%26-30

In this study, we examined health care
utilization by a population-based cohort of
homeless single men, single women, and adults
in families using administrative data in a setting
in which all residents, regardless of their
housing, employment, or income status, are
covered under a publicly funded universal
health insurance system. We compared health
care utilization rates of homeless individuals
and age- and gender-matched low-income
controls from the general population and ex-
amined patterns of health care utilization, with
a focus on those considered to be frequent
users of health services.

METHODS

We enrolled a representative cohort of
1189 homeless adults who have universal

health insurance in Toronto. Participants were
recruited over 12 consecutive months from
December 2004 to December 2005 from
homeless shelters and meal programs. Details of
our recruitment strategy have previously been
described %332 We stratified enrollment to
obtain a 2:1:1 ratio of single men (i.e., men
without dependent children), single women
(i.e., women without dependent children), and
adults with families (i.e., adults accompanied
by a partner, dependent children, or both) to
approximate the demographic profile of the
homeless population and to ensure an adequate
sample size for comparisons. In a pilot study,
we determined that about 90% of homeless
people in Toronto slept at shelters and 10% did
not use shelters but used meal programs.** We
therefore recruited 90% of our sample at shel-
ters and the remaining 10% at meal programs.
We defined homelessness as living during
the past 7 days at a shelter, public place,
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vehicle, abandoned building, or someone else’s
home and not having a home of one’s own.
We excluded participants if they did not meet
our definition of homelessness, were unable to
communicate in English, or were unable to
provide informed consent. Because the goal of
recruiting participants at meal programs was
to enroll homeless persons who did not use
shelters, only meal program users who had not
used a shelter in the past 7 days were eligible to
participate. We also excluded individuals if
they had never been issued a provincial health
insurance number because this information
was required for linkage to administrative data.
Individuals were selected at random from bed
lists or meal lines and assessed for their eli-
gibility and willingness to participate. All par-
ticipants provided written informed consent.
For the purposes of recruitment, we consid-
ered families as units. In instances in which 2
adults of the same family unit were present,
we randomly selected 1 adult for inclusion in
the analysis. Of the 2516 single adults and
family units who were screened, 882 (35.1%)
were ineligible to participate: 229 (9.1%) were
not currently homeless, 104 (4.1%) were
unable to communicate in English, 54 (2.1%)
were persons recruited from meal programs
who had used a shelter in the past 7 days, 53
(2.1%) were unable to provide informed con-
sent, and 442 (17.6%) did not have a valid
provincial health card number. An additional
443 (17.6%) individuals declined to partici-
pate and 2 were identified as duplicate or
invalid records. In total, 1189 unique adults
were included in the study, corresponding to
a response rate of 73%. We obtained demo-
graphic and health status data for homeless
participants using structured, in-person inter-
views. Components of the survey instrument

have previously been described.>%>"%2

Linkage to Administrative Data

We accessed health care utilization data
through the Institute for Clinical Evaluative
Sciences, an independent, nonprofit organi-
zation funded by the Ontario Ministry of
Health and Long-Term Care. We linked to
administrative data using each participant’s
provincial health insurance number, a unique
10-digit number assigned to every eligible
resident under the Ontario Health Insurance
Plan.
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We achieved an exact match between the
participants’ provided provincial health num-
ber and the Institute for Clinical Evaluative
Sciences registry of valid health numbers for
94% of participants. For the remaining partic-
ipants for whom an exact match was not
possible, either because the participant’s health
number could not be obtained (3%) or the
health number provided was not valid (3%), we
made an effort to link the participant to the
registry on the basis of first name, last name,
gender, and date of birth. This procedure
resulted in a match for an additional 4% of
participants. Thus, we obtained health care
utilization data for 1165 (98%) homeless
persons.

Matched Controls

We identified age- and gender-matched
low-income control individuals in Toronto
using the Registered Persons Database, an
administrative registry of all persons registered
with the provincial health insurance plan in
a given year. We converted 3-digit forward
sortation areas into census tracts using the
Postal Code Conversion File from Statistics
Canada. Individuals were eligible to be a con-
trol if they resided in the City of Toronto, were
alive and registered in the Registered Persons
Database during the study recruitment period,
and lived in a census tract belonging to the
lowest income quintile of Toronto on the basis
of data from the 2006 census.>* These census
tracts make up one fifth of the city of Toronto’s
population or just more than 500 000 people,
of whom 40.9% live below the low-income
cutoff rate (vs 24.4% for the entire city of
Toronto).> The average annual after-tax house-
hold income for individuals living in Toronto’s
lowest income quintile is CAN $43 480
(range =$25 084—$78 279), and the unem-
ployment rate is 10.4%.3> We matched eligible
controls 1:1 to homeless participants by
gender and birth year using an algorithm that
randomly assigned 1 eligible individual to each
homeless participant. We achieved matching
for 1165 (100%) of the homeless participants
who provided consent for data linkage and who
possessed a valid personal health number.

Health Care Utilization Data
We obtained ambulatory care data from the
Ontario Health Insurance Plan database of

physician claims paid for under a fee-for-ser-
vice remuneration system. Records were re-
stricted to office-based physician claims; labo-
ratory records and claims for nonmedical
practitioners were excluded. We considered
claims by the same physician for the same
patient on the same day to be a single health
care encounter.

We obtained data on ED visits from the
National Ambulatory Care Reporting System.
Planned or scheduled visits to the ED were
excluded, as were duplicate records. We ob-
tained hospitalization data from the Canadian
Institute for Health Information Discharge
Abstract Database and the Ontario Mental
Health Reporting Systems database. Psychiatric
admissions to inpatient mental health beds
were considered separately from medical and
surgical admissions. We excluded pregnancy-
related encounters from all analyses to elimi-
nate the effect of these encounters on gender-
specific differences in rates, especially with
respect to hospitalizations.

We estimated health care costs using
episode-level data from the 2006 Medical
Expenditure Panel Survey, sponsored by the
Agency for Healthcare Research and Quality,
for the US civilian noninstitutionalized popu-
lation for hospital inpatient services, ED ser-
vices, and office-based physician services.>®
We multiplied the mean weighted expense per
episode by the total number of encounters for
each type of health care.

Analysis

We compared demographic and health sta-
tus characteristics for homeless participants
across demographic groups using analysis of
variance for normally distributed continuous
variables and the x? test for categorical vari-
ables. We assessed health care utilization
for a follow-up period from the participant’s
enrollment date into the study (in 2004—
2005) to March 31, 2009. Health care utili-
zation rates were calculated by dividing the
total number of encounters for each source of
health care by the total amount of time under
observation during the study period (person-
time at risk). We obtained date of death for
homeless participants and matched control in-
dividuals from the Registered Persons Data-
base and used it to adjust (if necessary) the
person-time at risk. Using repeated-measures
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general linear models, we calculated risk ratios
and 95% confidence intervals comparing an-
nualized rates between homeless participants
and matched control individuals.

Preliminary examination of the data indi-
cated that a small number of homeless partic-
ipants were disproportionately represented in
the health care encounters data. To further
investigate these frequent users, we performed
additional analyses on the subset of homeless
participants (n=117) whose health care utili-
zation rates were in the top decile of users
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within each type of health care. We defined
cutoff values as follows: 23.0 encounters per
person-year for ambulatory care, 4.7 encoun-
ters per person-year for EDs, 0.3 hospitaliza-
tions per person-year for medical-surgical
hospitalizations, and 0.2 hospitalizations per
person-year for psychiatric hospitalizations.
Risk ratios were calculated for frequent users
and their matched controls, as described in the
preceding paragraph.

We performed analyses using SAS statistical
analysis software, version 9.2 (SAS Institute,

Cary, NC). A P value of .05 was considered
statistically significant.

RESULTS

In total, we obtained health care utilization
data for 1165 homeless participants, including
587 single men, 296 single women, and
282 adults with families who possessed a val-
id provincial health number (Table 1). The
mean duration of follow-up was 3.9 years
for homeless participants (SD=0.3 years;
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TABLE 1—Characteristics of Homeless Participants: Toronto, Ontario, 2005-2009
Demographic Group, No. (%) or Mean SD
Characteristic Total, No. (%) or Mean £SD (n=1165) Single Men (n = 587) Single Women (n = 296) Adults with Families (n = 282) P
Age, y 36.1 £12.4 385 *£12.7 352 *+13.1 323 £95 <.001
Gender
Male 625 (53.6) 587 (100.0) 0 (0.0) 38 (13.5)
Female 540 (46.4) 0 (0.0) 296 (100.0) 244 (86.5)
Lifetime duration of homelessness <.001
<2y 584 (50.1) 220 (37.5) 144 (48.7) 220 (78.0)
22y 581 (49.9) 367 (62.5) 152 (51.4) 62 (22.0)
Race/ethnicity <.001
White 650 (55.8) 383 (65.3) 155 (52.4) 112 (39.7)
Black 260 (22.3) 84 (14.3) 77 (26.0) 99 (35.1)
Aboriginal 96 (8.2) 54 (9.2) 31 (10.5) 11 (3.9)
Other visible minorities 159 (13.7) 66 (11.2) 33 (11.2) 60 (21.3)
Place of birth <.001
Canada 796 (68.3) 445 (75.8) 205 (69.3) 146 (51.8)
Outside Canada 369 (31.7) 142 (24.2) 91 (30.7) 136 (48.2)
Highest level of education <.001
Some high school or less 587 (50.5) 337 (57.6) 132 (44.6) 118 (42.0)
High school diploma or equivalent 248 (21.3) 109 (18.6) 71 (24.0) 68 (24.2)
College, vocational training, or higher 327 (28.1) 139 (23.8) 93 (31.4) 95 (33.8)
Monthly income, CAN $ <.001
<500 562 (49.5) 296 (51.9) 161 (55.3) 105 (38.3)
500-999 313 (27.6) 147 (25.8) 89 (30.6) 77 (28.1)
>1000 260 (22.9) 127 (22.3) 41 (14.1) 92 (33.6)
Chronic health conditions® 012
None 470 (40.4) 214 (36.5) 121 (40.9) 135 (47.9)
1 324 (21.8) 187 (31.9) 70 (23.7) 67 (23.8)
2 202 (17.4) 101 (17.2) 54 (18.2) 47 (16.7)
>3 168 (14.4) 84 (14.3) 51 (17.2) 33 (11.7)
Alcohol problem in past 30 d” 339 (29.1) 248 (42.3) 64 (21.6) 27 (9.6) <.001
Drug problem in past 30 d” 458 (39.1) 307 (52.3) 118 (39.9) 33 (11.7) <.001
Mental health problem in past 30 d” 438 (37.6) 201 (34.2) 36 (46.0) 101 (35.8) .003
“Chronic health conditions include diabetes; anemia; hypertension; heart disease and stroke; liver problems (including chronic viral hepatitis); arthritis, rheumatism, or joint problems; cancer;
physical handicaps; or HIV/AIDS.
®Alcohol, drug, and mental health problems in the past 30 days were assessed using the Addiction Severity Index.3"°
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range = 1.1-4.3 years) and 3.8 years for
matched control individuals (SD= 0.5 years;
range = 0.1-4.3 years).

During the observation period, 95.5% of
homeless participants had at least 1 encounter
with health services: 92.5% visited a physi-
cian’s office, 76.6% visited an ED, 19.5% were
hospitalized in a medical-surgical bed, and
11.5% were hospitalized in a psychiatric bed
(Figure 1). By comparison, 84.2% of matched
controls had at least 1 encounter with health
services: 83.8% visited a physician’s office,
35.6% visited an ED, 7.1% were hospitalized
in a medical-surgical bed, and 1.6% were
hospitalized in a psychiatric bed. Homeless
participants had an average of 13 240 en-
counters with health services annually
(10594 ambulatory care encounters, 2348
ED encounters, 199 medical—surgical hospi-
talizations, and 99 psychiatric hospitalizations),
whereas their matched controls had an average
of 6220 encounters annually (5903 ambula-
tory care encounters, 270 ED encounters,

37 medical-surgical hospitalizations, and 10
psychiatric hospitalizations; Figure 2). On the
basis of mean weighted costs from the Medical
Expenditure Panel Survey, these encounters
represented an estimated US $6.67 million
annually (or US $5725 per person per year)
in health care expenditures for homeless
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FIGURE 1—Venn diagram showing patterns of health care use among homeless participants
over a mean follow-up duration of 3.9 years: Toronto, Ontario, 2005-2009.

participants compared with US $1.75 million
(or US $1500 per person per year) for matched
controls (Figure 3).

Homeless participants had a mean rate of
9.1 encounters per person-year with ambula-
tory care, 2.0 encounters per person-year with
EDs, 0.2 medical-surgical hospitalizations per
person-year, and 0.1 psychiatric hospitaliza-
tions per person-year (Table 2). The highest
rates occurred among homeless single men and
single women (Table 2). The rate ratios com-
paring homeless participants with matched
controls were 1.76 for ambulatory care en-
counters (95% CI=1.58, 1.96; P<.001),
8.48 for ED encounters (95% CI=6.72,
10.70; P<.001), 4.22 for medical-surgical
hospitalizations (95% CI=2.99, 5.94;
P<.001), and 9.27 (95% CI=4.42, 19.43;
P<.001) for psychiatric hospitalizations.

The frequent users of each type of health
care service represented, by design, 10% of the
homeless population, but they accounted for
43.0% of the total annual ambulatory care
encounters, 60.3% of ED encounters, 79.9%
of medical-surgical hospitalizations, and
85.9% of psychiatric hospitalizations. Among
the frequent ED users, 49.1% were also fre-
quent users of medical—surgical hospitaliza-
tions and 40.2% were also frequent users of
psychiatric hospitalizations. Twenty-five

participants (2.2%) were frequent users of both
medical-surgical hospitalizations and psychiat-
ric hospitalizations, and 11 participants (0.9%)
were frequent users of all 4 types of health care.
Frequent users had a mean rate of 39.0 en-
counters per person-year with ambulatory

care (maximum=141.1 per person-year),

12.1 encounters per person-year with EDs
(maximum = 104.9 per person-year), 1.5 medi-
cal-surgical hospitalizations per person-year
(maximum = 14.9 per person-year), and 0.8 psy-
chiatric hospitalizations per person-year (maxi-
mum = 4.8 per person-year). Compared with
their matched controls, frequent users were
6.59 times (95% CI=5.32, 8.17; P<.001)
more likely to use ambulatory care services,
55.65 times (95% CI = 36.54, 84.73; P<.001)
more likely to visit an ED, and 55.84 times
(95% CI=29.02, 107.44; P<.001) more likely
to be hospitalized in a medical-surgical bed.

DISCUSSION

Our findings show that, within a system of
universal health insurance, people who are
homeless have substantially higher rates of
health care utilization than age- and gender-
matched low-income control individuals from
the general population, particularly for ED and
inpatient hospital use. We observed notable
differences when comparisons were stratified
by demographic group; single men and women
had the largest differences in rates compared
with their matched control counterparts. Rates
among homeless adults in families, although
significantly higher than those of their matched
controls, were not as extreme as the differences
observed among single adults for all types of
health care. Examination of health care utili-
zation patterns suggests that the vast majority
of ED use occurred among participants who
had at least 1 ambulatory care encounter
during the study period, contrary to the hy-
pothesis that homeless individuals present to
the ED because they lack adequate access to
primary care, 11940

Our data also show that the homeless pop-
ulation includes a subset of individuals who are
extremely frequent users of health services.
This very high-intensity service use by a rela-
tively small number of homeless people can
have a substantial impact on the health care
system, including higher health care costs and
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FIGURE 2—Annual number of health care encounters among homeless participants and age- and gender-matched low-income control individuals
by demographic group for (a) ambulatory care, (b) emergency department care, (c) medical-surgical hospitalization, and (d) psychiatric
hospitalization: Toronto, Ontario, 2005-2009.

ED overcrowding %25 Total health care inpatient stays, and consequently higher total previous studies, homelessness has been asso-
expenditures for homeless persons in our hospital costs, than housed patients.*? ciated with more frequent visits to the ED and
sample were estimated at US $6.7 million per Our findings, by accurately quantifying health ~ longer inpatient stays.?***~2° Studies based
year. This estimate is likely conservative given  care utilization across multiple sources of care,  on self-report have shown that ED use among
that homeless persons generally have longer support prior research in this area.'>?2725 In homeless persons is 3 times higher than US
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Toronto, Ontario, 2005-2009.

norms," and hospitalization rates are 4 times
higher.'? In a national probability sample of ED
encounters, homeless persons contributed
0.5% of total ED encounters but represented
only 0.25% of the general population.®®
Several factors explain why homelessness is
associated with intensive health care utilization.
Homeless people have an inherently greater
need for health services, because of their high
burden of disease from acute and chronic
health conditions and the effects of socioeco-
nomic deprivation.>*>** Indeed, our data
show that more than one half of homeless
participants in our sample reported having at
least 1 chronic health condition, and self-
reported mental health and substance use
problems were highly prevalent. In addition to
increased need factors, nonfinancial barriers
such as lack of knowledge regarding where to
obtain care, lack of transportation, lack of child
care, perceived discrimination in health care
settings, and cognitive impairment may
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FIGURE 3—Estimated health care expenditures per year among 1165 homeless participants
and 1165 age- and gender-matched low-income control individuals, by type of health care:

contribute to delayed presentation for care and
high rates of ED use.!*™”

Our findings have important policy implica-
tions for the effective organization and delivery
of health services, especially given recent leg-
islative changes to the US health care system
that expand Medicaid coverage to low-income
Americans. Traditionally, a lack of health in-
surance has been identified as a primary bar-
rier to obtaining ambulatory care in the United
States, potentially resulting in inappropriate
ED use and avoidable hospitalizations.'* How-
ever, as our findings demonstrate, homeless
individuals within a system of universal health
insurance continue to have much higher
rates of ED and inpatient hospital use than
population-based controls. The provision of
universal health insurance, although vital, will
not fully address the barriers to appropriate
health care for this vulnerable population.
Efforts to reduce the frequency of ED en-
counters and hospitalizations will also require

reducing nonfinancial barriers to obtaining
appropriate ambulatory care, improving the
long-term management of physical and mental
illnesses, and addressing structural factors such

as a lack of stable housing, 017204345

Limitations

This study has certain limitations that should
be acknowledged. Homelessness was assessed
at 1 point in time and cannot be assumed
for the entire duration of follow-up.*5*” Qur
sampling strategy excluded individuals who did
not use either shelters or meal programs;
however, prior research has suggested that the
unsheltered homeless population in Toronto is
very small.* Homeless participants were re-
quired to have a valid provincial health card
number to be eligible, which may have biased
our sample toward participants who have
better access to the health care system. Fur-
thermore, 18% of homeless individuals who
were screened declined to participate in our
study, which may have decreased the repre-
sentativeness of our homeless sample. We in-
cluded only ambulatory encounters paid for
under a fee-for-service remuneration system;
these data miss approximately 18% of total
physician expenditures in Ontario paid for
under alternative payment plans.*® As a result,
our data may underestimate health services
utilization among homeless participants who
access health care at low-barrier sites such as
community health centers. We identified age-
and gender-matched population controls using
administrative registries; as such, limited de-
mographic information was available for
matching. Low-income status for each control
was determined at a neighborhood level on
the basis of census tract and does not neces-
sarily correspond to income status at the in-
dividual level. We were unable to adjust
our analyses for health care need because
survey data were not available for matched
controls.

Conclusions

Our results comprehensively delineate at
a population level the very high rates of health
care utilization among homeless adults in a
system in which all residents, regardless of
housing, employment, or income status, have
access to universal health insurance coverage.
Our findings show that in this setting,
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homelessness is associated with substantially
greater use of health services in comparison
with low-income, population-based controls,
independent of the effects of age and gender.
These differences are driven to a substantial
extent by a small subset of homeless individ-
uals who are extremely high-intensity users of
EDs and hospitals. Interventions that focus on
providing more effective care for this group
of high users have the potential to have a
substantial impact on both individual- and
system-level outcomes. W
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TABLE 2—Rates of Health Care Utilization and Risk Ratios Between Homeless Participants
and Age- and Gender-Matched Low-Income Control Individuals by Type of Health Care and
Demographic Group: Toronto, Ontario, 2005-2009
Homeless Participants, Matched Controls,
Type of Health Care Mean (SD) per Person-Year ~ Mean (SD) per Person-Year RR (95% Cl)
Ambulatory care
Single men 8.18 (12.40) 4.64 (6.98) 1.72 (1.45, 2.04)
Single women 10.54 (13.18) 5.66 (6.39) 1.85 (1.53, 2.22)
Adults with families 9.47 (11.76) 5.34 (5.12) 1.74 (1.45, 2.09)
Total 9.09 (12.48) 5.07 (6.44) 1.76 (1.58, 1.96)
Emergency department
Single men 2.20 (4.50) 0.23 (0.73) 9.19 (6.62, 12.75)
Single women 2.67 (7.35) 0.20 (0.42) 13.31 (8.94, 19.81)
Adults with families 0.95 (2.86) 0.27 (0.82) 3.46 (2.13, 5.60)
Total 2.02 (5.12) 0.23 (0.69) 8.48 (6.72, 10.70)
Medical-surgical hospitalizations®
Single men 0.22 (0.96) 0.03 (0.14) 5.39 (3.33, 8.75)
Single women 0.18 (0.75) 0.04 (0.18) 4.80 (2.43, 9.49)
Adults with families 0.06 (0.23) 0.04 (0.16) 1.77 (0.91, 3.43)
Total 0.17 (0.79) 0.03 (0.16) 4.22 (2.99, 5.94)
Psychiatric hospitalizations
Single men 0.09 (0.41) 0.01 (0.14) 6.51 (2.42, 17.50)
Single women 0.13 (0.44) 0.00 (0.02) 76.72 (18.11, 324.92)
Adults with families 0.03 (0.22) 0.01 (0.05) 3.58 (1.21, 10.61)
Total 0.09 (0.38) 0.1 (1.0) 9.27 (4.42, 19.43)
Note. Cl = confidence interval; RR = rate ratio.
“Refers to hospitalization admissions to nonpsychiatric acute-care beds.
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