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Abstract

Objective—To determine whether minority race or ethnicity are associated with mortality and
mediated by health insurance coverage among older (age =65 years) survivors of critical illness.

Design—A retrospective cohort study.
Setting—Two New York City academic medical centers.

Patients—A total of 1,947 consecutive white (1,107), black (361), and Hispanic (479) older
adults who had their first medical-ICU admission from 2006 through 2009 and survived to
hospital discharge.

Interventions—None.

Measurements and Main Results—We obtained demographic, insurance, and clinical data
from electronic health records, determined each patient’s neighborhood-level socioeconomic data
from 2010 US Census tract data, and determined death dates using the Social Security Death
Index. Subjects had a mean (SD) age of 79 (8.6) years and median (IQR) follow-up time of 1.6
(0.4-3.0) years. Blacks and Hispanics had similar mortality rates compared to whites (adjusted-
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hazard ratio [HR] 0.92, 95% CI 0.76-1.11 and adjusted-HR 0.92, 95% CI 0.76-1.12, respectively).
Compared to those with commercial insurance and Medicare, higher mortality rates were observed
for those with Medicare only (adjusted-HR 1.43, 95% CI 1.03-1.98) and Medicaid (adjusted-HR
1.30, 95% CI 1.10-1.52). Medicaid recipients who were the oldest ICU survivors (age >82 years),
survivors of mechanical ventilation, and discharged to skilled-care facilities had the highest
mortality rates (p-for-interaction 0.08, 0.03, and 0.17, respectively).

Conclusions—Mortality after critical illness among older adults varies by insurance coverage,
but not by race or ethnicity. Those with federal or state insurance coverage only had higher
mortality rates than those with additional commercial insurance.
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INTRODUCTION

The 1.5 million older (age =65 years) Americans who survive hospitalization involving
intensive care each year have a high mortality rate after hospital discharge (1). Studies have
identified pre-hospitalization functional impairment (2, 3), patient characteristics (4, 5), and
treatment factors related to intensive care as risk factors for poor outcomes in older ICU
survivors (4-6), but none have assessed whether and how race, ethnicity, and insurance
coverage, factors that could predispose to health care disparities after hospital discharge,
may interact to potentially affect mortality in older survivors of critical illness.

Compared to whites, blacks and Hispanics have a higher crude mortality from several
common critical illnesses (e.g. acute lung injury, sepsis, sudden cardiac death (7-9)).
However, after adjustment for disease severity, in-hospital mortality rates for these critical
illnesses do not appear to vary by race (7, 10, 11). Whether racial and ethnic differences in
mortality exist after hospitalization for critical illness remains unknown.

A systematic review of health insurance status and outcomes for patients who are critically
ill showed that those without health insurance receive fewer critical care services and
experience worse outcomes (12). While older Americans have basic universal health
insurance coverage through the federal Medicare program, 65% have additional commercial
insurance coverage from a prior or current employer or that is purchased, 15% have only
Medicare coverage, and 20% who are classified as low-income individuals (living at <133%
of the federal poverty level) receive additional Medicaid insurance coverage that is funded
by both federal and state governments (13, 14). Access to care and outcomes for several
diseases have been shown to differ by whether or not older patients have additional
commercial or Medicaid insurance coverage (15-22). The associations between race/
ethnicity, insurance status, and mortality after critical illness in the larger population of older
ICU survivors have not been studied.

The goal of this study was to test the hypotheses that black and Hispanic older American
ICU survivors would have increased mortality rates when compared to whites, and that
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variation in insurance coverage would mediate at least some of the association between
minority status and mortality within five years after critical illness.

MATERIALS AND METHODS

Study Design and Patients

Variables

We conducted a retrospective cohort study of consecutive adults aged =65 years who had
their first Columbia University Medical Center or Weill-Cornell Medical Center medical-
ICU admission of >24 hours duration and who survived to hospital discharge between
January 1, 2006 and December 31, 2009. These medical centers are located in New York
City, New York, USA. A prior study describing this cohort has been published (5). We
excluded patients who were discharged to hospice or other short-term acute care hospitals,
who did not have a social security number, and for whom we could not obtain neighborhood
level estimates of socioeconomic status (see Supplement Figure 1). We excluded those with
unknown or other races in the primary analysis because our hypothesis involved only blacks,
Hispanics, and whites.

The primary exposure variables were race, ethnicity, and type of health insurance coverage.
Race and ethnicity were assigned based on the race/ethnicity in the demographic
administrative record, an approach shown to be accurate (23). Since Hispanic ethnicity was
not separately assessed from race we categorized race/ethnicity as black, Hispanic, white,
other, or unknown. Insurance coverage was assessed from the payer fields in the
administrative record, and categorized into commercial insurance and Medicare (i.e.,
commercial insurance), Medicare only (i.e., Medicare only), and Medicaid with or without
Medicare (i.e., Medicaid) (see Supplement Methods for details).

The primary outcome was the mortality rate after critical illness. The date of death was
determined from the social security death index, which was queried on August 16, 2011.
Follow-up time was calculated as the number of days between the date of hospital discharge
and the date of death for decedents. Follow-up time was right censored on January 1, 2011
for non-decedents. Accordingly, follow-up time was at most 5 years for a non-decendent
discharged at the beginning of the study period. Secondary outcomes were the 1-year
mortality rate (with censored observations at 365 days), and the mortality rate conditional on
1-year survival.

Covariates included all of the independent variables used in a 6-month mortality prediction
model that was previously derived and validated using this cohort (5). The Supplement
Methods contains a detailed description of how these variables were extracted from medical
records and operationalized, and the specific variables are listed in the footnotes to Tables 2
and 3. We linked subjects’ home addresses to their corresponding 2010 US Census tract to
ascertain neighborhood-level socioeconomic variables (see Supplement Methods for details).
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Statistical Analyses

Baseline characteristics are expressed as mean + standard deviation (SD) or median and
interquartile range (IQR). We estimated hazard ratios for death using stratified Cox
proportional Hazards with strata for center. We ultimately included additional strata for
admission from a skilled-care facility and discharge to a skilled-care facility in order to
satisfy the assumption of proportional hazards, which were examined by regressing
Schoenfeld residuals against time.

We evaluated continuous covariates for nonlinear associations with mortality after hospital
discharge using generalized additive models with Lowess smoothing functions. Only
hospital length of stay had a nonlinear association with mortality, and was changed to a
categorical variable to accommodate the nonlinear trend. We used only neighborhood
median household income as an estimate of socioeconomic status due to multi-collinearity
with other socioeconomic variables, and for other reasons described in the Supplement
Methods.

We first estimated the unadjusted association between race and the rate of mortality after
critical illness. We then sequentially adjusted for demographics, measures of the severity of
critical illness, measures of chronic health, neighborhood median household income, and
type of insurance coverage. We assessed whether an association between race/ethnicity and
mortality rate differed by type of insurance coverage, and by neighborhood median annual
household income by sequentially evaluating interaction terms. The presence of interaction
was assessed using the likelihood ratio test, and a p-for-interaction of <0.20 was considered
significant to ensure that clinically significant interactions were not overlooked.

Our primary analysis revealed that type of insurance coverage was associated with mortality
after critical illness, but that race/ethnicity was not. We therefore assessed the associations
between type of insurance coverage and mortality stratified on the subgroups of race, tertiles
of neighborhood median income, tertiles of age, admission source, discharge location, use of
mechanical ventilation, and center. We report the individual subgroup strata effect estimates
and p-for-interaction for each subgroup. We performed an available case sensitivity analysis
categorizing race as black, Hispanic, white, other, and unknown. Analyses were performed
using Stata 14.0 (College Station, TX). A p<0.05 was considered significant. The Columbia
University Medical Center and Weill Cornell Medical Center Institutional Review Boards
approved the study with a waiver of informed consent.

RESULTS

Participants
The study sample for the primary analysis included 1,107 white (57%), 361 black (19%),
and 479 Hispanic (25%) older ICU survivors. These 1,947 older ICU survivors had a mean
(SD) age of 79 (8.6) years, median (IQR) follow-up time of 1.6 (0.4-3.0) years, and a 48%
1-year mortality. The study sample for the available case sensitivity analysis that included
those with other and unknown races had 2,398 subjects (see Supplement Figure 1).
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Race and Outcomes

Compared to whites, blacks and Hispanics were younger and more often female. Blacks and
Hispanics had a longer duration of mechanical ventilation, and higher proportion with a
hospital length of stay >7 days (Table 1). Blacks were more often discharged to skilled-care
facilities (62%) compared to whites (55%) and Hispanics (46%). Seventy-five percent of
whites had commercial insurance, whereas 75% of Hispanics and 60% of Blacks had
Medicaid. Neighborhood median annual household income for blacks, Hispanics, and whites
were $35,200, $35,200, and $81,700, respectively.

Compared to whites, blacks had a similar unadjusted mortality rate (HR 0.98, 95% CI 0.83—
1.15) and adjusted mortality rate after all the covariates were included in the model (Model 5
HR 0.92, 95% CI 0.76-1.11). In unadjusted analyses, Hispanics had a 16% lower mortality
rate compared to whites (HR 0.84, 95% CI 0.72-0.97), but this association was attenuated
after accounting for differences in age (age- and gender-controlled HR from Model 1 HR
1.04, 95% CI 0.8-1.23). The 1-year mortality rate and mortality conditional on 1-year
survival did not appear to vary by race (Table 2).

Mediation by Health Insurance—Since there is no observed association between race/
ethnicity and mortality in older ICU survivors, there is no evidence that health insurance
coverage mediates any such association. Furthermore, the lack of association between race/
ethnicity and mortality did not appear to vary by type insurance coverage (p-for-interaction
= 0.88) or by neighborhood median annual household income (p-for-interaction = 0.78).

Health Insurance and Outcomes

There were 1,046 (54%) older ICU survivors with commercial insurance and Medicare, 79
(4%) with Medicare only, and 822 (42%) with Medicaid (Table 1). Compared to those with
commercial insurance, Medicaid beneficiaries were more often female and black or
Hispanic. Those with commercial insurance were more likely to have a primary diagnosis of
a hematologic or solid malignancy, but Medicare only and Medicaid beneficiaries were more
likely to have a DNR order during their hospitalization. Medicare only and Medicaid
beneficiaries more often received mechanical ventilation and were more likely to be
discharged to a skilled-care facility compared to those with commercial insurance. The
median neighborhood median annual household income for those with commercial
insurance ($79,500) was nearly twice that of Medicare only beneficiaries ($45,000) and
Medicaid beneficiaries ($37,500).

Compared to those with commercial insurance, those with Medicare only and Medicaid had
higher adjusted mortality rates after critical illness (Model 5 HR 1.43, 95% CI 1.03-1.98
and HR 1.30, 1.11-1.52, respectively) (Table 3, Figure 1). For those with Medicare only, the
mortality rate was highest when compared to those with commercial insurance during the
first year after hospital discharge (1-year mortality rate ratio, Model 5 HR 1.47, 95% CI
1.02-2.12), but not after the first year (mortality rate ratio conditional on 1-year survival,
Model 5 HR 1.23, 95% CI 0.61-2.48). In contrast, for those with Medicaid, the mortality
rate appeared highest when compared to those with commercial insurance after the first year
following discharge (mortality rate ratio conditional on 1-year survival Model 5 HR 1.53,
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95% CI 1.14-2.04), but not during the first year (1-year mortality rate ratio Model 5 HR
1.21, 95% CI 1.00-1.46).

The associations between Medicaid coverage and mortality appeared to by modified by age
and use of mechanical ventilation (p-for-interaction 0.03, 0.08), and weakly modified by
discharge to a skilled-care facility (p-for-interaction 0.17) (Figure 2 and Supplement Table
2). There was a stronger association among those in the oldest tertile of subjects (age >82
years) compared to youngest tertile of subjects (age <74 years) (Model 5 HR 1.49, 95 % ClI
1.16-1.92 and 1.02, 95% CI 0.73-1.44, respectively). The magnitude of the associations
between Medicare only coverage, Medicaid coverage, and mortality were substantially
higher among those who received mechanical ventilation (Model 5 HR 2.17, 95% CI 1.35-
3.48 and 1.61, 95% CI 1.24-2.10, respectively). Compared to those with commercial
insurance who were discharged to skilled-care facilities, Medicaid beneficiaries discharged
to skilled-care facilities had a 34% higher mortality rate (Model 5 HR 1.34, 95% CI 1.11-
1.62) (Figure 2 and Supplement Table 2). This association was strongest among those who
survived at least 1 year (Model 5 HR 1.75, 95% CI 1.20-2.55) (Supplement Table 3).

An available case sensitivity analysis including patients who had an unknown or other race
showed a similar lack of association between race/ethnicity and mortality, and similar
associations between type of insurance coverage and mortality (Supplement Table 4).
Neighborhood annual median household income was not associated with mortality after
critical illness (Supplement Table 5).

DISCUSSION

In this racially, ethnically, and socioeconomically diverse cohort of older medical ICU
survivors from two tertiary care centers in New York City, we were unable to confirm our
hypothesis that black race and Hispanic ethnicity were associated with higher mortality rates
after critical illness compared to whites. We instead found that, independent of race and
ethnicity, those with federal or state health insurance coverage only had substantially higher
mortality rates than those with additional commercial insurance. This disparity was greatest
among Medicaid beneficiaries discharged to skilled-care facilities who survived at least 1
year. This is the first study to examine racial and socioeconomic disparities in long-term
mortality among older ICU survivors of a broad range of critical illnesses, and the first to
show an independent association between federal or state insurance coverage and an
increased risk of death. Our findings have important public health implications, and suggest
that a suboptimal level of care may be currently provided to older adults who lack
commercial health insurance.

There are several possible reasons why we did not find racial or ethnic differences in
mortality in our cohort of older ICU survivors. The quality of ICU care patients receive may
not vary by race/ethnicity in way that affects post-discharge survival. A recent study found
that while blacks and Hispanics present with a higher severity of critical illness, in-hospital
mortality does not differ by race/ethnicity after controlling for severity of illness,
resuscitation preferences, socioeconomic status, and insurance coverage (11). Similarly, we
found that blacks and Hispanics may have been more acutely critically ill at presentation
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insofar as they used more mechanical ventilation and had a longer ICU length of stay than
whites, but long-term mortality did not vary by race/ethnicity. Second, the quality of
outpatient care may not vary by race/ethnicity in the elderly. The quality of care for elderly
Medicare beneficiaries in managed-care plans has improved over time, and racial disparities
for beneficiaries of these plans have declined substantially for several measures of quality in
cancer screening, diabetes care, and prescription of cardiovascular drugs (24). While never
studied specifically in older adults, the increasing use of Medicaid managed care plans for
adults <65 years of age has been shown to reduce or eliminate racial/ethnic disparities in
younger Medicaid beneficiaries’ access to care (25, 26).

Our finding that older ICU survivors with Medicaid or Medicare only have higher mortality
rates than those with commercial insurance and Medicare may have a number of
explanations. Older adults who are eligible for Medicaid are significantly poorer, less
educated, and have lower levels of social support compared to those with Medicare only or
Medicare and commercial insurance (27). Medicaid beneficiaries may therefore experience
barriers to coordinating medical care. Compared to older Medicare beneficiaries with or
without commercial insurance, older Medicaid beneficiaries also receive lower-quality
outpatient care and preventative services (28, 29), and experience more adverse events at
home due to unmet needs with self-care (30).

Medicaid beneficiaries are more likely to be discharged to post-acute care facilities with
lower nurse-to-patient ratios (18), more deficiencies in care (19), lower quality ratings (31),
and higher hospital readmission rates (32). This may be due to lower reimbursement rates
for skilled-care facilities with a higher share of Medicaid patients (18, 19, 33). We found that
among older ICU survivors discharged to skilled-care facilities, those with Medicaid had a
34% increased risk of death over 5-years and 75% increased risk of death among those who
survived at least 1 year, compared to those with Medicare and commercial insurance. To our
knowledge, our study is the first to show an independent association between Medicaid
insurance coverage and mortality for older survivors of critical illness who are discharged to
skilled-care facilities, and the only study to find such a large magnitude of risk of death
based on insurance coverage.

Approximately 15% of Medicare Beneficiaries have no Medicaid or commercial insurance
(14). Medicare D does not cover significant portions of prescription drug costs and Medicare
A covers only the first 100 days of post-acute skilled care after a 3-day hospital admission
(34, 35). Medicare beneficiaries without extra insurance may be unable to afford
prescription drugs or skilled-facility care beyond 100 days, which may explain why the risk
of death appears highest in the first year after hospitalization for this group in our study.
Since only 79 subjects (4%) in our study had Medicare coverage without extra insurance,
these results should be considered only preliminary and hypothesis generating.

Our study has several limitations. Socioeconomic predictors were measured at the
neighborhood level, not the individual level. Since many Medicaid recipients live in poverty,
some of the observed associations between Medicaid insurance and mortality may be
confounded by an inability to pay for a healthy diet, adequate housing, or specialized home
care, all of which may adversely affect survival. We could not determine race/ethnicity for
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19% of subjects. However, a sensitivity analysis including those with other and unknown
race categories yielded results similar to those from our primary analyses. We do not know
how many decedents died while still receiving skilled-care or who were discharged from
skilled care to home and then died. We did not assess re-hospitalizations because subjects
may be readmitted to other New York City hospitals (29), and we do not have access to these
data. We did not separately analyze those discharged to long-term acute care facilities
(LTACs) because there were only 21 of these subjects. We attempted to control for end-of-
life care preferences based on a DNR order during the hospitalization and excluded those
who were discharged to hospice. However, we do not know how or whether enrollment in
hospice after hospital discharge may have affected our results. Although we adjusted for
covariates that reflect patient demographics, measures of the severity of critical illness,
measures of chronic health, and group-level covariates, residual or unmeasured confounding
may be present. Future studies of larger cohorts of older adults from different geographic
regions are needed to validate our results.

CONCLUSIONS

We found no evidence that race or ethnicity influences survival time among older survivors
of critical illness. In contrast, commercial health insurance may have a protective role,
perhaps by increasing access to higher quality healthcare services. Our finding builds on a
body of research that has demonstrated deficiencies in outpatient and skilled-facility care
among older Americans with Medicaid insurance to reveal that these disparities may be
associated with a substantial increased risk of death among older ICU survivors. Our
findings should prompt future investigations into the factors that mediate the higher
mortality rates among older ICU survivors who lack commercial health insurance coverage,
ranging from measurement of the barriers to preventative and emergency care that might
prevent the onset of critical illness, to the barriers to high-quality post-hospitalization
outpatient care delivery, to the barriers to high-quality post-acute facility care delivery.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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A Adjusted Survival B Adjusted Survival Censored at 1 Year C Adjusted Survival Conditional on 1-Year Survival

|
|
Survival
2 3 4 5 8 7 8 8 1

p=0.03
[ 1 2 3 4 5 [ 2 4 6 ] 1 ] 1 2 3 4
‘Years after haspital discharge Yoars atter hospital discharge ‘Yoars afor hospital discharge
—— Commercial + Medicare Madicare Only ——— Commercial + Medicara ———— Madcare Ondy ——— Commarical + Medicarg Madicars Only
Medicaid Medicaid Medicaid

Figurel.
Multivariable-adjusted survival curves of categories of insurance coverage for older ICU

survivors. Graphs display 5-year survival (A), survival censored at 1 year (B), and survival
conditioning on 1-year survival (C). Survival estimates are derived from Cox models that
include covariates of age, gender, race/ethnicity, discharge year, primary discharge diagnosis
of sepsis, acute stroke, hematologic malignancy, or solid malignancy, mechanical ventilation
use and duration, hospital length of stay, Charlson comorbidity index, Do-Not-Resuscitate
order, and neighborhood median household income, and strata for site of hospitalization,
admission from a skilled-care facility, and discharge to a skilled-care facility. P-Values are
for likelihood ratio tests comparing a full model to one without the categorical variable of
insurance coverage.
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Race
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Mechanical ventilation
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p-for-interaction

0.88

0.44

0.08

0.21

0.17

0.03

0.74

Stratified analyses across race, tertiles of neighborhood median annual income, tertiles of
age, admission source, discharge location, any use of mechanical ventilation, and site of
hospitalization. Hazards ratios and 95% CI are from Supplement Table 2, are derived from

Cox Model 5 that is described in the footnote to Table 3, and represent 5-year adjusted
mortality rate ratios.
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Patient characteristics by insurance coverage

Table 1

Page 13

Commercial Insurance &

Characteristic Medicare Medicare only Medicaid p-value
n (%) 1046 (54) 79 (4) 822 (42)
Demographics
Age in years, mean (SD) 78.3(8.5) 78.3(8.4) 79.0 (8.6) 0.122
Male, n (%) 543 (52) 40 (51) 321 (39) <0.001
Race, n (%) <0.001
White 828 (79) 35 (44) 244 (30)
Black 119 (11) 25 (32) 217 (27)
Hispanic 99 (9.5) 19 (24) 361 (44)
Year Discharged, n (%) 0.022
2006 215 (21) 19 (24) 195 (24)
2007 264 (25) 20 (25) 217 (26)
2008 256 (25) 21(27) 228 (28)
2009 311 (30) 19 (24) 182 (22)
Measures of Acute Critical Illness Severity
Primary Diagnosis
Sepsis, n (%) 205 (20) 17 (22) 189 (23) 0.223
Acute stroke, n (%) 16 (1.5) 1(1.3) 10 (1.2) 0.838
Hematologic Malignancy, n (%) 26 (2.5) 1(1.3) 6 (0.73) 0.013
Solid Malignancy, n (%) 61 (5.8) 2(2.5) 32(3.9) 0.091
Type and Duration of Mechanical Ventilation, n (%) <0.001
None 714 (68) 46 (58) 479 (58)
< 96 hours 170 (16) 11 (14) 139 (17)
>= 96 hours 117 (11) 17 (22) 128 (16)
>= 96 hours + tracheostomy 45 (4.3) 5 (6.3) 77 (9.3)
Hospital Length of Stay, n (%) 0.002
1-7 days 285 (27) 14 (18) 174 (21)
8-21 days 480 (46) 41 (52) 448 (55)
>21 days 281 (27) 24 (30) 200 (24)
Measures of Chronic Health Severity
Charlson Index Score, median (IQR) 2 (1-4) 1(1-3) 2 (1-4) 0.02
Do-Not-Resuscitate order during hospitalization, n (%) 158 (15) 21 (27) 196 (24) <0.001
Admission Source, n (%) <0.001
Home 971 (93) 64 (81) 657 (80)
Skilled-care facility 75 (7) 15 (19) 165 (20)
Discharge location, n (%) <0.001
Home 552 (53) 28 (35) 320 (39)
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it Commercial Insurance & ) L
Characteristic Medicare Medicare only Medicaid p-value
Skilled-care facility 494 (47) 51 (65) 502 (61)
Neighborhood socioeconomic characteristics
Median household income, USD thousands, median (IQR) 79.5 (44.7-100.6) 45.0 (34.7-80.7) 37.3(27.3-74.5) <0.001
Families below poverty line, % 3.5(1.1-15) 9.2 (1.7-24) 19 (3.1-32) <0.001
High school graduates, %, median (IQR) 92 (79-100) 82 (66-92) 72 (60-91) <0.001
College graduates, %, median (IQR) 56 (29-77) 32 (20-61) 25 (17-59) <0.001

SD: Standard Deviation; IQR: Interquartile range
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Table 2

Associations between race and mortality among older ICU survivors

Race/Ethnicity White Black Hispanic
Overall Mortality

Number of patients 1,107 361 470
Median follow-up time, years (IQR) 1.4 (0.34-2.8) 1.6 (0.28-3.0) 1.8 (0.55-3.3)
Number of decedents 581 184 227
Person-Years 1931 637 956

Mortality rate, per 100 person-years (95% CI)

30.1 (27.7-32.6)

28.7 (25.0-33.4)

23.7 (20.8-27.0)

Unadjusted 1 0.98 (0.83-1.15)  0.84 (0.72-0.87)
Model 1: HR for death (95% CI) 1 1.04 (0.87-1.24)  0.92 (0.78-1.09)
Model 2: HR for death (95% CI) 1 1.06 (0.89-1.26)  0.95 (0.81-1.13)
Model 3: HR for death (95% CI) 1 0.99 (0.83-1.18)  1.02 (0.87-1.21)
Model 4: HR for death (95% CI) 1 0.98 (0.81-1.19)  1.02 (0.85-1.22)
Model 5: HR for death (95% CI) 1 0.92 (0.76-1.11)  0.92 (0.76-1.12)
Mortality Censored at 1 Year

Median follow-up time, years (IQR) 1.0 (0.34-1.0) 1.0 (0.28-1.0) 1.0 (0.55-1.0)
Number of decedents 407 133 157
Person-Years 816 261 370

Mortality rate, per 100 person-years (95% CI)

49.8 (45.2-54.9)

51.0 (43.0-60.4)

42.4(36.3-49.6)

Unadjusted 1 1.02 (0.85-1.25)  0.87 (0.72-1.04)
Model 1: HR for death (95% CI) 1 1.10 (0.90-1.36)  0.95 (0.78-1.16)
Model 2: HR for death (95% CI) 1 1.13(0.92-1.39) 0.99 (0.81-1.21)
Model 3: HR for death (95% CI) 1 1.04 (0.84-1.28)  1.06 (0.87-1.30)
Model 4: HR for death (95% CI) 1 1.04 (0.84-1.30)  1.07 (0.86-1.32)
Model 5: HR for death (95% CI) 1 0.99 (0.79-1.24)  1.00 (0.79-1.24)
Mortality Conditioning on 1-Year Survival

Number of Patients 700 228 322
Median follow-up time, years (IQR) 1.4 (0.54-2.5) 1.5 (0.76-2.4) 1.7 (0.82-2.9)
Number of decedents 174 51 70
Person-Years 1115 378 587

Mortality rate, per 100 person-years (95% CI)
Unadjusted

Model 1: HR for death (95% CI)

Model 2: HR for death (95% CI)

Model 3: HR for death (95% CI)

Model 4: HR for death (95% CI)

Model 5: HR for death (95% CI)

15.6 (13.5-18.1)

L e e T =

13.5 (10.3-17.8)
0.86 (0.63-1.18)
0.90 (0.65-1.25)
0.91 (0.66-1.28)
0.87 (0.62-1.21)
0.85 (0.60-1.22)
0.77 (0.54-1.11)

11.9 (9.4-15.1)
0.78 (0.59-1.03)
0.86 (0.64-1.17)
0.87 (0.64-1.19)
0.93 (0.68-1.28)
0.92 (0.66-1.28)
0.78 (0.55-1.11)

IQR: Interquartile range; HR: Hazard Ratio; 95% CI: 95% Confidence Interval

Model 1: age, gender, discharge year, strata for hospital.
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Model 2: Model 1 + primary discharge diagnosis of sepsis, acute stroke, hematologic malignancy, solid malignancy, mechanical ventilation use and
duration, hospital length of stay.

Model 3: Model 2 + Charlson comorbidity index score, Do-Not-Resuscitate order, additional strata for admission from or discharge to skilled-care
facility.

Model 4: Model 3 + neighborhood median household income.

Model 5: Model 4 + type of insurance coverage.
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Associations between type of insurance coverage and mortality among older ICU survivors

Table 3

Insurance Commercial & Medicare  Medicare Only Medicaid
Overall Mortality

Number of patients 1,046 79 822
Median follow-up time, years (IQR) 1.6 (0.50-3.1) 1.5(0.13-2.5) 1.5(0.27-2.8)
Number of decedents 493 44 455
Person-Years 1973 129 1423
Mortality rate, per 100 person-years (95% CI) 25.0 (22.9-27.3) 34.0 (25.3-45.7)  32.0 (29.2-35.0)
Unadjusted 1 1.35(0.99-1.84)  1.26 (1.11-1.43)
Model 1: HR for death (95% CI) 1 1.56 (1.13-2.15)  1.51 (1.29-1.75)
Model 5: HR for death (95% CI) 1 1.43(1.03-1.98)  1.30 (1.11-1.52)
Mortality Censored at 1 Year

Median follow-up time, years (IQR) 1.0 (0.51-1.0) 1.0 (0.13-1.0) 1.0 (0.27-1.0)
Number of decedents 344 35 318
Person-Years 809 53 586
Mortality rate, per 100 person-years (95% CI) 42.5(38.3-47.3) 66.4 (47.7-92.5) 54.3 (48.6-60.6)
Unadjusted 1 1.53 (1.09-2.18)  1.26 (1.08-1.46)
Model 1: HR for death (95% CI) 1 1.73 (1.21-2.50)  1.46 (1.21-1.75)
Model 5: HR for death (95% CI) 1 1.47 (1.02-2.12)  1.21 (1.00-1.46)
Mortality Conditioning on 1-Year Survival

Number of patients 702 44 504
Median follow-up time, years (IQR) 1.5 (0.59-2.7) 1.5 (0.82-2.7) 1.4 (0.67-2.6)
Number of decedents 149 9 137
Person-Years 1165 77 836
Mortality rate, per 100 person-years (95% CI) 12.8 (10.9-15.1) 11.7 (6.1-22.5)  16.4 (13.9-19.4)
Unadjusted 1 0.91(0.46-1.78)  1.28 (1.01-1.61)
Model 1: HR for death (95% CI) 1 1.14 (057-2.27)  1.63 (1.23-2.16)
Model 5: HR for death (95% CI) 1 1.23 (0.61-2.48) 153 (1.14-2.04)

IQR: Interquartile range; HR: Hazard Ratio; 95% CI: 95% Confidence Interval

Model 2 variables: age, gender, discharge year, strata for hospital.
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Model 5 variables: age, gender, race/ethnicity, discharge year, primary discharge diagnosis of sepsis, acute stroke, hematologic malignancy, or solid
malignancy, mechanical ventilation use and duration, hospital length of stay, Charlson comorbidity index, Do-Not-Resuscitate order, neighborhood
median household income, with strata for site of hospitalization, admission from a skilled-care facility, and discharge to a skilled-care facility.
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