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OBJECTIVE: To examine utilization and outcomes of inten-
sive care unit (ICU) use for the elderly in the United States.

DESIGN: We used 1992 data from the Health Care Financing
Administration to examine ICU utilization and mortality by
age and admission reason for hospitalizations of elderly
Medicare beneficiaries.

MAIN RESULTS: Use of the ICU was least likely for the old-
est elderly overall (85+ years, 21.1% of admissions involved
ICU; 75-84 years, 27.9%; 65-74 years, 29.7%), but more
likely during surgical admissions. Eighty-three percent of the
Medicare patients who received intensive care survived at
least 90 days. Of the oldest elderly, 74% survived. Even
among the 10% most expensive ICU hospitalizations, 77% of
all patients and 62% of those 85 years and older survived at
least 90 days.

CONCLUSIONS: The likelihood of ICU use among these eld-
erly decreased with age, especially among those 85 years or
older. Diagnostic mix importantly influenced ICU use by age.
The great majority of the elderly, including those 85 years
and older and those receiving the most expensive ICU care,
survived at least 90 days.
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ggressive medical care of the elderly, especially the

oldest elderly (85 years and older), is an issue under
vigorous discussion. The intensive care unit (ICU) is the
locus of a large part of aggressive care, accounting for
20% to 30% of hospital care costs (approximately $62 bil-
lion in 1992).! No national population-based studies have
examined patterns of ICU use by the elderly or clinical
outcomes of such use. Studies using data from individual
hospitals?® or states!®!! have reached different conclu-
sions about clinical patterns of ICU use and subsequent
mortality in the elderly.

In this article, we review these issues for all elderly
Medicare-funded hospitalized patients during a study
year, examining ICU use by clinical diagnosis and by age.
We also determine death rates of patients in hospital and
within 90 days of admission as a function of ICU use and
age, paying special attention to the oldest elderly and to
the most expensive 10% of hospitalizations and patients.
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METHODS
Data

Our analytic file was constructed using the Health
Care Financing Administration’s (HCFA) hospitalization
and mortality records for its 5% research sample of 1992
Medicare beneficiaries. We merged data from HCFA’s
Medicare Providers Analysis and Review Records (MED-
PAR) and Annual Person Summary (APS) files.

The MEDPAR contains one record for each hospital
stay including patient age, admission, and discharge
date, all listed diagnoses and procedures, days and types
of ICU care, and the diagnosis-related group (DRG). The
DRG, a classification HCFA uses to determine the reim-
bursement for each hospital stay, is mainly a function of
the principal diagnosis and the principal procedure.!? The
MEDPAR file also lists nine types of ICU care and has a
separate field for coronary care units. We included coro-
nary care unit use under the generic rubric of ICU but ex-
cluded the 16 instances of pediatric ICU and 109 in-
stances of psychiatric ICU from this study.

The 1992 APS contains one record for each person who
received any Medicare-reimbursed services that year. These
records contain demographic, enrollment, mortality, and
annual utilization data, summarized in several categories.

Study Sample

From the APS file described above, we sampled Medi-
care beneficiaries older than 65 years of age, not in the
end-stage renal disease (ESRD) program, within strata
defined by levels of total cost. We took 100% of those in
the highest percentile of total costs, 50% of those in the
next four highest percentiles, 20% in the 75 to 94 percen-
tiles, and 10% in the O to 74 percentiles. We then ex-
tracted all records of hospitalizations for these people in
the MEDPAR file. This sampling method enabled us to fo-
cus on patients whose care was most expensive and
yielded a study file with 175,723 hospital admissions ex-
perienced by 89,667 people. Among these people, 27,763
had at least one ICU admission during the year, generat-
ing a total of 54,774 distinct ICU admissions. We report
all analyses weighted by the inverse of the sampling frac-
tion to produce unbiased estimates for the entire aged,
non-ESRD Medicare population.

Intensive Care Unit Use and Mortality

We examined numbers of admissions and frequency of
ICU use and mortality in three age groups: 65-74, 75-84,
and 85 years and older. We also examined outcomes of
hospital care by age, using in-hospital death rates and
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deaths occurring within 90 days of admission. We did this
separately for hospitalizations that included an ICU admis-
sion and for those that did not. We did not adjust for sever-
ity of illness when calculating mortality for hospitalizations
that did and did not involve ICU care because our purpose
was to observe differences in mortality between the two
groups and how these differences are affected by age. In
calculating the 90-day death rates for hospitalizations, we
counted all admissions that occurred within 90 days of a
death. For example, if a patient was hospitalized once on
day 1 and again on day 40, then died on day 85, we
counted each admission as leading to a death within 90
days. Thus, the patient in the example just given would
have “died twice.” This approach is the most inclusive way
to measure mortality after ICU admission. The alternative
of counting only one admission in a series within 90 days
of death would understate the proportion of ICU admis-
sions that can be characterized as unsuccessful in the
sense that they did not lead to at least 90 days of survival.

We used DRG classifications to examine ICU utiliza-
tion by “reason for admission.” To provide focus, we se-
lected the 20 most frequent DRGs among general hospi-
talizations for the elderly from the full list of 470 DRGs.
We then added “closely related” DRGs to form 20 DRG
groups. For instance, DRG 79, which is “respiratory infec-
tions and inflammations age >17 with complication and/or
comorbidity,” is among the 20 most common DRGs. We
combined DRG 79 with DRG 80 (“respiratory infections
and inflammations age >17 without complication and/or
comorbidity”) to create a DRG group called respiratory in-
fection. After arranging the DRGs into groups, we dropped
DRG 462 (rehabilitation) because it has only 1.3% of ICU
use, and added the next most common DRG group, coro-
nary artery bypass graft (DRG 106 and 107). Admissions
within these 20 DRG groups account for 50% of total hos-
pital admissions and 60% of total ICU admissions among
elderly Medicare beneficiaries in our data.

To see if patients admitted within our 20 common
DRG groups are similar to other hospitalized patients, we
compared some demographics. The average age for per-
sons with these 20 diagnoses was 77 years, compared
with 76 years for all others. Women accounted for 58% of
the most common admissions and 56% of all other admis-
sions. Among the most common admissions, the in-hospital
mortality was 6.0% and the 90-day mortality was 10.4%.
For the other hospital admissions, these figures were 5.1%
and 9.0%, respectively. Thus, the two groups appear to be
comparable.

Because we wanted to know the outcome of the most
costly ICU care, we separately examined 90-day mortality
for the 10% of hospitalizations involving an ICU admis-
sion that were most expensive. We used the total amount
paid by HCFA for each hospitalization to measure ex-
pense. This amount does not include payment for capital
pass-through and indirect medical education, and ex-
cludes amounts paid by or on behalf of the patient. Al-
though HCFA's expenditure is not an index of resource

use for a hospitalization, it should be adequate to our
purpose, which was only to determine death rates for the
10% most costly admissions. We examined age distribu-
tions and calculated 90-day death rates by age for this
“most expensive” group.

We report rates per thousand to the nearest whole
number, without confidence limits and significance tests.
Because all rates are based on the experience of nearly
90,000 Medicare enrollees, the standard error of each re-
ported rate is always very small in comparison with the
rate. All differences in rates that we discuss are signifi-
cant at the .01 level.

RESULTS
General Intensive Care Unit Use

In 1992, approximately 6.1 million aged Medicare
beneficiaries (19% of the study population) were hospi-
talized at least once, and approximately one quarter of
those patients were admitted at least once to an ICU
(Table 1). The 6.1 million people generated a total of 9.6
million admissions, 28% of which included ICU use.
Comparing the three age categories, ICU use decreased
with age, as a percentage both of hospitalized patients
and of admissions.

Intensive Care Unit Use by Type of Admission

The likelihood of ICU use during an admission was
higher for the 20 common DRG categories (33.4% overall)
than for other admissions (22%) (Table 2). Within the
common DRGs, the proportion of ICU use was higher when
hospitalizations were for procedures (43.8%) than for gen-
eral medical conditions (30.5%). Use of the ICU was un-
common (less than 15%) when hip replacement or other
hip and femur procedures were performed but occurred
in half or more of hospitalizations for the other common
procedures. Use of the ICU was frequent (39%-80%) for
the DRGs that comprise general medical admissions for
cardiac diagnoses (congestive heart failure, myocardial in-
farctions, angina pectoris, and cardiac arrhythmia), but

Table 1. Intensive Care Unit Use of Medicare Beneficiaries

by Age

Hospitalized Patients Admissions

Number ICU Number ICU
Age Group  (thousands) Use,*%  (thousands) Use, %
All ages’ 6,142 26.8 9,628 27.6
65-74y 2,708 28.8 4,232 29.7
75-84y 2,361 27.2 3,760 27.9
85+y 1,073 20.8 1,637 21.1

* Patients who had at least one intensive care admission during the
study year.

fDue to rounding error, the number in the all-age group may not
match the sum of three age groups.
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infrequent (6%-28%) during admissions for other com-
mon general medical diagnoses.

Figure 1 shows the pattern of ICU use by DRG group
and age. For the procedural DRG groups other than hip
and femur procedures, the percentage of admissions in-
volving ICU use increased with age, especially for those 85
years and older. Among the 14 most common general med-
ical reasons for admission (and for all other admissions;
Fig. 1, last bar on right lower panel), the proportion of ad-
missions involving ICU use declined with increasing age.

Mortality of Hospitalizations With and Without
Intensive Care

We examined in-hospital and 90-day death rates fol-
lowing hospitalization in three groups: (1) all hospitaliza-
tions, (2) hospitalizations with ICU care, and (3) hospital-
izations with no ICU care (Table 3). We also separately
calculated these death rates by type of hospital admission
(i.e., surgical vs medical admissions). Deaths were more
likely for hospitalizations with an ICU admission and in-

creased with age. However, the percentage by which ICU
mortality exceeded non-ICU mortality was lowest in the
oldest elderly. For 90-day mortality, for example, this in-
crement was 40% for the younger age groups as com-
pared with only 23% for those 85 years and older.

When mortality was separately calculated by type of
admission, we found that deaths were less likely for sur-
gical admissions than for medical admissions. For hos-
pitalizations involving ICU care, the in-hospital mortal-
ity of surgical admissions was very close to that of
medical admissions. But the 90-day mortality of surgi-
cal admissions was significantly lower than that of med-
ical admissions. For hospitalizations involving no ICU
care, both in-hospital and 90-day mortality were higher
for medical admissions than for surgical admissions.

Death Rates Following the Most Expensive
Intensive Care Unit Hospitalizations

Twenty percent of patients treated in the 10% most ex-
pensive hospitalizations involving ICU care died within 90

Table 2. Number of Hospital and Intensive Care Unit (ICU) Admissions of Medicare Beneficiaries by Admission Type

Number of Number of
Admissions ICU Admissions
DRG Group* DRG Codes (thousands) (thousands) ICU Use, %
Classified as procedural admissions
Total hip replacement 2091 281 33 11.7
Circulatory disorders with cardiac cath 124, 125 193 93 48.0
Major small and large bowel procedures 148," 149 151 77 50.6
Hip and femur procedures 112F 147 22 14.6
Percutaneous cardiovascular procedures 210,t 211 147 106 71.7
Coronary artery bypass graft 106, 107 135 132 98.3
Subtotal for procedures 1,055 462 43.8
Classified as general medical admissions
Congestive heart failure 1271 601 233 38.8
Pneumonia 89,7 90 405 51 12.6
Stroke 14t 343 88 25.7
Myocardial infarctions 121,7 122, 123 299 240 80.4
Angina pectoris 140°* 293 163 55.6
Chronic obstructive pulmonary disease 88t 264 42 16.0
Esophagitis, gastroenteritis, and misc.
digestive disorders 182,* 183 260 30 11.7
Cardiac arrhythmia and conduction
disorders 138, 139 250 128 51.4
Nutritional and metabolic disorders 2961 236 27 11.4
Gastrointestinal hemorrhage 174, 175 227 64 28.2
Kidney and urinary tract infection 320,7 321 175 11 6.3
Respiratory infection 79," 80 157 23 14.9
Septicemia 416 139 27 19.7
Transient ischemic attack 15t 123 23 18.3
Subtotal for general admissions 3,772 1,152 30.5
Subtotal 4,826 1,613 33.4
All other admissions 4,840 1,064 22.0
Total for admissions* 9,666 2,677 27.7

*Categories include all closely related diagnosis-related groups (DRGs) as listed. DRG groups are listed in order of the total number of admissions.

*One of the 20 most common DRGs.
#Due to rounding error, the total may not match the sum of subgoups.
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FIGURE 1. Percentage of admissions with intensive care unit
utilization by admission type and age.

days. Thus, 2% of hospitalizations with ICU care were both
very expensive and followed by death within 3 months.
Mortality increased with age. However, even in the oldest
group, a majority (62%) survived. The oldest elderly ac-
counted for 17.5% of all admissions, but a much smaller
proportion of the most expensive admissions (6.4%). The

oldest patients also had the smallest percentage of most
expensive hospitalizations with ICU care (65-74 years,
12.2%; 75-84 years, 9.1%; 85+ years, 4.9%).

DISCUSSION

Although in general the patients aged 85 years and
older were less likely to be admitted into the ICU than the
patients between 65 and 84 years (Table 1), ICU use was
more closely associated with medical conditions and treat-
ments than with age (Fig. 1). When examining the com-
mon DRG groups, we observed a mixed pattern in ICU
use with respect to age. The patients aged 85 years and
older were less likely to receive intensive care in general
medical admissions, but more likely to receive it in proce-
dural and surgical admissions (Fig. 1). In another study
from our group, patients aged 85 years and older were
more likely than the other age groups to be hospitalized
for general medical treatments and less likely to be admit-
ted for major procedures.'® Thus, the major reason for
lower ICU use among the group aged 85 years and older
in the present study is probably that more of their hospi-
tal admissions were for general medical treatments, in
which intensive care is less likely regardless of age. How-
ever, older patients admitted for procedures were usually
more likely to use intensive care than younger patients
(Fig. 1).

Our finding that the oldest elderly were less likely to
be admitted for surgical procedures is generally consis-
tent with a recent study using the data of five medical
centers participating in the Study to Understand Prognoses
and Preferences for Outcomes and Risks of Treatments
(SUPPORT). That study shows that older age is associated
with higher rates of decisions to withhold ventilator sup-
port, surgery, and dialysis even after adjustment for differ-
ences in patients’ prognoses and preferences.!4 In our data,

Table 3. Mortality Rates Following Hospital Admission by Age and Intensive Care Unit (ICU) Use

Mortality-All Admissions

Mortality with ICU Use Mortality without ICU Use

Admission In Hospital 90 Days* In Hospital 90 Days* In Hospital 90 Days*
Medical admissions
All ages 6.2 16.4 9.7 18.9 5.0 15.5
65-74y 4.6 12.5 7.4 14.6 3.5 11.7
75-84y 6.4 16.7 10.8 20.6 5.0 15.3
85+y 9.1 23.9 13.7 27.1 8.0 23.1
Surgical admissions
All ages 3.8 8.1 8.5 13.1 1.4 5.5
65-74y 2.8 5.5 6.3 9.6 0.9 3.4
75-84 y 4.5 9.4 10.0 15.4 1.6 6.2
85+y 6.5 15.8 14.3 23.8 3.2 12.4
All admissions
All ages 5.5 14.0 9.4 17.0 4.1 12.9
65-74y 4.0 10.2 7.0 12.7 2.7 9.1
75-84y 6.0 14.8 10.6 18.9 4.2 13.1
85+y 8.6 22.4 14.1 26.3 7.2 21.3

*Death within 90 days of admission.
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however, the oldest elderly admitted for surgical admis-
sions were more likely to be admitted to an ICU, suggest-
ing no age bias against the oldest elderly in receipt of in-
tensive care. A possible explanation is that physicians
carefully selected only the most robust of the oldest group
for surgery. This explanation is also consistent with our
finding that patients admitted for surgical procedures
were less likely to die (Table 3).

This observation may explain some conflicting find-
ings about whether age determines ICU use for the elderly
among prior studies.!® If a study is based on a specific
medical condition, then the distribution of ICU use by age
will be greatly influenced by the type of medical condition
studied. Even if the age effect on ICU use is examined for
a group of medical conditions, the aggregate result can be
affected by the proportions of procedural and medical ad-
missions selected. If a study sample is dominated by gen-
eral medical admissions, it may be concluded that older
patients use less intensive care; if the sample includes a
high proportion of procedural admissions, the opposite
conclusion may be drawn.

A major concern about ICU care is that this very ex-
pensive intervention may be overused, especially in the
management of very elderly patients who are “at the end
of their natural life spans.” Cher and Lenert,!° for exam-
ple, defined “potentially ineffective care” for Medicare pa-
tients who used an ICU as the concurrence of death
within 100 days of hospital discharge and resource use
above the 90th percentile. We did not estimate resource
use but did evaluate the total amount paid by HCFA. Al-
though our analysis differs in detail from their cost calcu-
lation, a general comparison is interesting. The 90-day
death rate of the 10% most expensive ICU hospitaliza-
tions in the present study was 20%, a 2% rate of poten-
tially ineffective care for all Medicare hospitalizations with
ICU care. This is much lower than the 4.8% estimate of
the frequency of such an outcome for the California popu-
lation Cher and Lenert studied. The difference is probably
due to sample selection. The 4.8% rate of potentially inef-
fective care in their study is based on 15 DRG groups that
have the highest 100-day mortality in ICU admissions,
while the 2% rate in our study is based on all ICU admis-
sions. In Cher and Lenert’s study, the 4.8% of potentially
ineffective care admissions accounted for 21.6% of total
ICU resources. We cannot calculate the cost of ICU care
from our data. However, the 2% of deaths among the most
expensive hospitalizations in our study accounted for
only 9.5% of the total amount paid by HCFA for all hospi-
talizations involving ICU care.

Clinical conclusions based on this type of analysis
are speculative. Cost savings are possible only if the pa-
tients who die within a few months after the most expen-
sive ICU care can be identified shortly after admission to
hospital. There are as yet no accurate tools for identifying
such patients prospectively without incurring the risk of
denying appropriate care to the majority of elderly pa-
tients who are destined to survive for at least 3 months

following ICU care.!6-18 Of the most expensive hospitaliza-
tions in our study, over 60% of even the most elderly
group survived, as did 84% of the 65- to 74-year-old-
group. Moreover, only 5% of the oldest group received ICU
care whose total hospital expenditure fell within the most
expensive decile of ICU admissions. In addition, the per-
centage of the hospitalizations involving ICU care de-
creased with age, especially for the most elderly. Taken
together, these observations suggest that only modest
savings would accrue even if the ethically dubious deci-
sion were made to deny all ICU care for the very elderly;
they also suggest that the term “potentially ineffective
care” should be used with caution.

This study supports four specific conclusions. First,
while the likelihood of ICU use following procedural ad-
missions increased with age, the likelihood of ICU use fol-
lowing general medical admissions decreased with age.
Second, although there was an association between age
and ICU use, admission to the ICU was more highly asso-
ciated with the admission diagnosis than with the age of
the patient being admitted. Third, the likelihood of ICU
use among the oldest hospitalized patients was lower
than that for the younger population, since the oldest pa-
tients were less frequently admitted for procedural inter-
ventions, for which ICU use was highest. Finally, the sub-
stantial majority of all patients admitted to these ICUs
survived for at least 90 days, including those 85 years
and older and those whose hospital expenditures were in
the most expensive decile of the Medicare payment for
hospitalizations involving ICU care.
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