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ABSTRACT: The intensity of hospital care provided to chronically ill Medicare patients var-
ies greatly among regions, independent of illness. We examined the associations among
hospital care intensity, the technical quality of hospital care, and patients’ ratings of their
hospital experiences. Greater inpatient care intensity was associated with lower quality
scores and lower patient ratings; lower quality scores were associated with lower patient
ratings. The common thread linking greater care intensity with lower quality and less favor-
able patient experiences may be poorly coordinated care. [Health Affairs 28, no. 1 (2009):
103–112; 10.1377/hlthaff.28.1.103]

T
he intens ity of acute care hosp ital use by the chronically ill,
measured by days spent in the hospital and inpatient physician visits, varies
more than twofold among states and regions.1 Previous research has shown

that Medicare spending is inversely associated with technical quality measures
among states and Hospital Referral Regions (HRRs) defined by the Dartmouth Atlas
project.2 There is also evidence that per capita use of acute care hospitals may be
associated with patients’ ratings of their inpatient experiences. In California, pa-
tients using hospitals in regions with greater care intensity such as Los Angeles
tended to give lower ratings to their hospitals than those using hospitals in regions
with more conservative care patterns such as Sacramento.3
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Recent developments make it possible to study these relationships more
closely. On 28 March 2008 the Centers for Medicare and Medicaid Services
(CMS) posted on its Hospital Compare Web site the first results of a national sur-
vey of the patient experience: the Hospital Consumer Assessment of Healthcare
Providers and Systems (HCAHPS).4 By linking the results of HCAHPS and mea-
sures of technical process quality, also available on the CMS Web site, with data
from the Dartmouth Atlas of Health Care, we have been able to test two related hy-
potheses raised by previous studies. The first is that patients living in regions with
more-aggressive patterns of inpatient care tend to rate their inpatient experiences
less favorably. The second is that patients’ ratings of their hospitals and objective
measures of technical quality are positively correlated. In this paper we first de-
scribe the variations in hospital care intensity and the distribution of patients’ rat-
ing scores of hospitals located in the 306 HRRs, thus providing a national test of
our first hypothesis. We then test our second hypothesis by comparing patients’
experiences with measures of objective process quality, again at the HRR level.

Methods And Approaches
� Survey questions. The HCAHPS survey asked a sample of patients recently

discharged from a participating hospital eighteen questions about key aspects of
their hospitalizations.5 Based on these questions, the CMS posted ten measures of
patient experience on its Hospital Compare Web site: how well nurses communi-
cated; how well doctors communicated; how responsive the hospital staff was to pa-
tients’ needs; how well staff helped patients manage pain; whether they provided
pertinent information on postdischarge care; whether staff explained medications
to patients before administering them; whether rooms were clean; whether rooms
were quiet at night; whether the patient would recommend the hospital to family
and friends; and how they rated the hospital on a scale of 0 to 10.

� Rating methods. This study focuses primarily on the last question: the global
rating patients gave to their hospital experience (but which, as we show, is highly
correlated to the other HCAHPS measures). Hospitals were evaluated by the CMS
according to the percentage of discharged patients who gave the hospital a “high”
rating (a score of 9 or 10); a “medium” rating (a score of 7 or 8); or a “low” rating (6 or
lower). The percentage of patients who gave their hospital a high rating ranged from
12 percent to 94 percent; the percentage giving a medium rating, from 5 percent to
54 percent; and the percentage giving a low rating, from 0 percent to 75 percent. For
this study, we aggregated the rating scores of individual hospitals to provide
weighted average estimates for the hospitals located in each region, with the weight
reflecting each hospital’s total discharges for 2006.

� Sample of patients and hospitals. The survey was administered forty-eight
hours to six weeks after discharge to a random sample of patients across medical
conditions. The 28 March CMS release was for a random sample of patients hospi-
talized between October 2006 and June 2007 in 2,517 U.S. hospitals, who had agreed
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to participate in the survey. The sample included 2,473 acute general hospitals, or
53.9 percent of the 4,584 acute general hospitals listed as active in 2006 by the
American Hospital Association (AHA). According to AHA data, reporting hospitals
accounted for 74.4 percent of discharges to U.S. acute general hospitals in 2006. Al-
though the CMS does not post the number of patients interviewed at each hospital,
it does report the distribution according to three groups: the results are based on
fewer than 100 interviews in only 78 reporting hospitals (3.2 percent); in 531 (21.5
percent), the results are based on 100–299 patient surveys; and in 1,864 (75.4 per-
cent), they are based on a sample of 300 patients or more.

� Technical quality measures. The hospitals’ technical quality measures were
also taken from data posted on Hospital Compare for 2005. Three summary scores
were calculated: one for five measures of the management of acute myocardial in-
farction (AMI); a second for two congestive heart failure (CHF) measures; and a
third for three pneumonia measures. In addition, we calculated a composite score,
which is the weighted average of the three condition-specific summary scores,
where the weights depend on the number of responses for each category.6

� Measures of hospital care intensity. Acute hospital care intensity measures
are for chronically ill Medicare patients with one or more of nine chronic illnesses,
using the methodology of follow-back from death, reported previously.7 We used a
summary measure of inpatient care intensity, which reflects the regional propensity
to rely on the acute care hospital in managing chronic illness over the last two years
of life: the hospital care intensity (HCI) index. The HCI index reflects both the
amount of time spent in the hospital and the intensity of physician intervention dur-
ing hospitalization. It is based on two variables: the number of days spent in the hos-
pital and the number of inpatient physician visits patients experienced. For each
variable, the ratio to the national average was calculated, and the index was calcu-
lated as the simple average of the two ratios. Because the HCI index relies on na-
tional weights assigned to HRR-level utilization measures, it avoids potential bias in
comparing per capita Medicare spending rates in high- and low-cost regions (for ex-
ample, New York City versus Enid, Oklahoma), where Medicare diagnosis-related
groups (DRGs) and physician reimbursement rates may vary.

Other measures of intensity include per capita Medicare spending, physician
labor and bed input, and terminal care intensity among regions. As reported previ-
ously, full-time-equivalent (FTE) labor inputs are measured over patients’ last
two years of life for all physicians, medical specialists, and primary care physicians
(PCPs).8 The mix between PCPs and medical specialists is evaluated as the ratio of
FTE inputs of PCPs to specialists. Terminal care measures include patient days
spent in the hospital during the last six months of life; inpatient visits during the
last six months of life; and the percentage of deaths occurring during a hospital-
ization that included admission to an intensive care unit (ICU).

� Data source and methods. Data for regions are for a 20 percent sample of pa-
tients who were residents of a given geographic area at the date of death and include
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all patients who had one or more of the nine chronic illnesses, whether or not they
were hospitalized. (The diagnoses for nonhospitalized patients were identified us-
ing the 20 percent sample of physician claims.)

All measures are adjusted for age, sex, race, and the types and number of
chronic illnesses patients had. The Dartmouth Atlas data used here are for deaths
occurring in 2001–2005 and are posted on the Dartmouth Atlas Web site.9 The rela-
tionships among measures of technical process quality, HCAHPS patient reports,
care intensity, and measures of labor input were examined using product-moment
correlation analysis. Analyses were conducted at the state, region, and hospital-
specific levels of aggregation. The direction of the associations was consistent for
each level of aggregation. The results reported below are for HRRs.

Study Results
� Variation in hospital care intensity. We found a fourfold variation in the HCI

index among the 306 HRRs (Exhibit 1). Residents of the Newark region were at the
top of the scale, with an HCI index about 90 percent greater than the national aver-
age; Chicago was 45 percent above and Pittsburgh was 25 percent above the na-
tional average; Cleveland was at the national average; Denver was 25 percent below
and Salt Lake City was 49 percent below the national average. Exhibit 1 shows the
location on the conservative-aggressive spectrum of care for selected, mostly larger
urban regions across the United States. For example, Los Angeles, Miami, and
Manhattan ranked near the top, with an HCI index that was greater than Chicago’s;
Minneapolis, Sacramento, Rochester, Minnesota (the region dominated by the Mayo
Clinic), Seattle, and Portland ranked below Denver. Only eight of the 306 HRRs
ranked lower than Salt Lake City on the HCI index. During their last two years of
life, residents living in Newark and Los Angeles spent, on average, 33.1 and 28.0 days
in the hospital, respectively, and averaged 75.9 and 76.9 inpatient physician visits;
those in Portland and Salt Lake City averaged 12.2 and 11.6 days in the hospital and
had 16.3 and 15.4 visits, respectively.

� Correlation of care intensity with patients’ ratings. Exhibit 2 confirms our
hypothesis that patients living in regions with more aggressive patterns of inpatient
care tend to rate their inpatient experiences less favorably. It looks at practice pat-
terns in regions that rank in the highest, median, and lowest quintiles on the HCI
score. Each group contains about 20 percent of the U.S. population. Among the re-
gions with high HCI scores, per capita spending in the last two years of life was 59
percent higher than for similar patients living in regions with low HCI scores and 34
percent higher than the median quintile. Resource inputs were strikingly greater in
the highest quintile, with physician labor input 78 percent higher (and that of medi-
cal specialists, 135 percent higher) than the lowest quintile, with similar results for
acute care hospital beds. Terminal care in high-HCI regions was much more aggres-
sive, with twice as many beneficiaries seeing ten or more physicians and 63 percent
more experiencing death in association with an intensive care episode.

1 0 6 J a n u a r y / F e b r u a r y 2 0 0 9

R e o r g a n i z i n g C a r e



Exhibit 2 also displays patients’ hospital ratings, aggregated up to the HRR
level. A pattern emerges: patients living in regions with higher per capita Medi-
care spending and greater amounts of physician labor and hospital beds, and
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EXHIBIT 1

Distribution Of The Hospital Care Intensity (HCI) Index Among Selected Hospital

Referral Regions (HRRs)

HCI range/HRR HCI score Hospital days Inpatient visits

1.40 to 1.92
Newark, NJ
Los Angeles, CA
Miami, FL
Manhattan, NY
Chicago, IL
New Orleans, LA
Philadelphia, PA

1.92
1.80
1.78
1.69
1.45
1.44
1.40

33.1
28.0
29.0
34.9
26.3
23.1
24.8

75.9
76.9
73.4
56.6
55.2
60.3
54.4

1.20 to 1.39
Houston, TX
Fort Lauderdale, FL
Las Vegas, NV
Memphis, TN
Detroit, MI
Pittsburgh, PA
Tampa, FL

1.38
1.35
1.35
1.32
1.28
1.25
1.24

21.9
22.0
21.1
23.8
23.1
22.4
20.2

58.3
55.7
57.1
50.3
49.0
48.0
51.1

1.00 to 1.19
Jackson, MS
San Antonio, TX
Washington, DC
Kansas City, MO
Dallas, TX
St. Louis, MO
Cleveland, OH

1.16
1.09
1.07
1.05
1.04
1.01
1.00

24.5
20.5
21.1
19.5
19.5
20.5
19.3

37.6
40.2
37.6
39.2
38.2
34.7
35.7

0.80 to 0.99
Boston, MA
San Francisco, CA
Nashville, TN
Atlanta, GA
Milwaukee, WI
Columbus, OH
Phoenix, AZ

0.99
0.96
0.95
0.92
0.91
0.84
0.80

20.0
18.7
20.4
18.5
18.3
17.3
15.1

34.0
34.5
30.4
31.9
31.4
28.5
29.7

0.48 to 0.79
Denver, CO
Minneapolis, MN
Sacramento, CA
Rochester, MN
Seattle, WA
Portland, OR
Salt Lake City, UT

0.74
0.71
0.71
0.64
0.64
0.54
0.51

14.6
15.3
15.1
14.9
13.7
12.2
11.6

26.3
23.0
22.9
18.6
20.2
16.3
15.4

SOURCE: Authors’ analysis of Medicare data.

NOTES: Association between HCI index and patients’ experiences of inpatient care. Hospital days and visits are per beneficiary
in the last two years of life.



where patients with chronic illnesses were treated more aggressively, were more
likely than those in regions with less care to give their hospitals a low rating. The
tendency is seen even in regions that used more PCPs. However, in regions where
primary care tended to dominate—as measured by the ratio of PCPs to medical
specialists—patients were less inclined to give their hospitals a negative rating.

� Correlations between HCI index and HCAHPS ratings. We also looked at
the correlations between the HCI index and HCAHPS ratings among the 306 HRRs.
The proportion of patients giving their hospital a low global rating of 6 or less on the
0–10 scale ranged from 3.8 percent to 29.8 percent of the sample of patients. The cor-
relation coefficient between the proportion of patients reporting a negative rating
and the HCI index was 0.51 (p < 0.001). The percentage of patients reporting a nega-
tive experience was positively correlated with HCI in all categories of the HCAHPS
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EXHIBIT 2

Practice Patterns In Managing Chronic Illness During The Last Two Years Of Life And

Patients’ Ratings Of Hospital Experiences In Regions By Quintile Rank On The

Hospital Care Intensity (HCI) Index

HCI quintile

Lowest Median Highest (Ratio H/L)

HCI index score 0.67 0.96 1.46 (2.17)

Resource inputs during the last two years of life
Medicare spending per decedent $38,296 $45,385 $60,798 (1.59)

Physician labor inputs per 1,000 decedents
All physicians
Medical specialists (MS)
Primary care (PC) physicians
Ratio PC/MS

Hospital bed inputs per 1,000 decedents

16.6
5.6
7.4
1.34

40.0

20.5
7.8
8.6
1.10

53.4

29.5
13.1
11.5

0.88
70.8

(1.78)
(2.35)
(1.55)
(0.66)
(1.77)

Terminal care
Percent seeing 10 or more MDs during last six months of life
Percent of deaths with intensive care unit admission
Percent enrolled in hospice during last six months of life

20.2%
14.3
30.1

30.0%
18.9
31.7

43.7%
23.2
30.2

(2.16)
(1.63)
(1.00)

Patients’ evaluations of hospital experiences (percent of
patients who gave negative rating)

Patients who gave a rating of 6 or lower
Patients probably or definitely would not recommend the

hospital
Doctors sometimes or never communicated well
Nurses sometimes or never communicated well
Pain was sometimes or never well controlled

9.3%

4.7
4.6
5.2
7.0

10.8%

5.9
5.1
6.4
8.3

13.9%

8.2
6.6
8.9

10.4

(1.49)

(1.74)
(1.42)
(1.72)
(1.48)

Patients sometimes or never received help as soon as they
wanted

Staff sometimes or never explained medicines before giving
them to patients

Room was sometimes or never clean
Sometimes or never quiet at night
Staff did not give patients information about what to do

during recovery at home

10.9

22.1
10.3
15.0

18.5

13.9

24.7
12.7
15.4

20.9

18.3

28.4
13.8
19.1

25.0

(1.68)

(1.29)
(1.34)
(1.28)

(1.35)

SOURCE: Authors’ analysis of Medicare data.

NOTES: Association between low global rating by patients of hospital experiences and technical quality scores.



survey listed in Exhibit 2, with correlation coefficients significant at p < 0.001.
� Relationship of patients’ ratings to technical quality measures. We also

found evidence to support our second hypothesis: that patients’ ratings of their hos-
pitals and objective measures of technical quality are correlated. Among regions,
hospitals with lower overall ratings by their patients also tended to have lower qual-
ity measures. The correlation coefficient among the 306 regions between the per-
centage of patients giving their hospitals a negative global rating and the CMS
“Compare” composite quality score was –0.40 (p < 0.001). Considering each of the
disease categories separately, the correlation between patients’ ratings of their hos-
pital and summary quality measures was –0.37 (p < 0.001) for heart attack patients;
–0.41 (p < 0.001) for pneumonia patients; and –0.15 (p = 0.007) for CHF patients. The
association between the composite quality score and the HCI index on global rat-
ings of hospitals was tested in a multiple regression that showed independent ef-
fects of each variable on the likelihood of a negative global rating.10

Discussion

Patients hospitalized in regions with greater inpatient care intensity tend to
rate their hospitals unfavorably and are more dissatisfied with their hospital expe-
riences for tangible reasons—dirty rooms, noisy nighttime, poor pain control, and
shortfalls in communication with doctors and nurses. These phenomena, when in-
terpreted in the light of research showing that illness- and severity-adjusted mor-
tality is higher in regions with greater use of acute care hospitals, are consistent
with the view that patterns of practice in regions with greater use of acute care
hospitals by the chronically ill exhibit considerable inefficiency, in the sense of us-
ing more resources to achieve no better, or even worse, outcomes.11

What could explain the fact that Americans with chronic illnesses who receive
less hospital care report better personal experiences while in the hospital? Most of
the HCAHPS evaluations are concerned with the coordination of care and com-
munication with patients. But the profile of practice patterns in Exhibit 2 sug-
gests that the reason for poor communication and care coordination is not simply
that there are not enough physicians. Quite the opposite: regions with conserva-
tive use of inpatient care and happier patients use less physician labor in managing
chronic illnesses as measured by FTE labor input, a standardized measure of the
quantity of physician resources used in managing cohorts of patients. This is true
for PCPs as well as medical specialists.

One variable associated with lower intensity and greater patient satisfaction is
the mix between primary care and medical specialists. Regions where primary
care dominates tend to be more conservative in the use of acute care hospitals.
This suggests that the interactions (communication and care coordination) be-
tween PCPs and medical specialists in markets where primary care dominates
may be an important factor in promoting conservative care. The number of physi-
cians involved in caring for a patient may matter in influencing the patient’s expe-
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rience. If having too many physicians leads to disorganized care and duplication of
services, this may provide an explanation not only for the poorer performance on
technical quality measures, but also for the association between the percentage of
patients seeing ten or more physicians and a negative hospital rating.12 Indeed, a
survey of physicians found that those in higher-spending regions were more likely
than those in regions with less care to report that both the continuity of care with
their patients and the quality of communication among physicians were inade-
quate to support high-quality care.13

The way medical practice is organized may also matter: health care in many of
the regions ranked in the lowest quintile on the HCI index is dominated by large
group practices or organized hospital systems. Minneapolis, Sacramento, Seattle,
Portland, and Salt Lake City, which rank in the lowest quintile on the HCI index,
are examples of such HRRs. Well-established large group practices are also preva-
lent in other regions with low HCI scores, including the Mayo Clinic (Rochester,
Minnesota, and LaCrosse, Wisconsin), the Geisinger Clinic (Danville, Pennsylva-
nia), the Billings Clinic (Billings, Montana), the Marshfield Clinic (Marshfield,
Wisconsin), the Duluth Clinic (Duluth, Minnesota), Scott and White Clinic
(Temple, Texas), the Dartmouth-Hitchcock Clinic (Lebanon, New Hampshire),
the University of Iowa Clinic (Iowa City) and the University of Wisconsin Clinics
and Dean Stoughton Clinic (Madison). With a few exceptions (for example,
Henry Ford in Detroit and the Ochsner Clinic in New Orleans), large group prac-
tices are notably absent in regions with higher HCI scores.

Our study uncovered an intriguing relationship between the CMS measures for
inpatient technical process quality (ITQ) and the CMS measures reporting pa-
tients’ experiences with inpatient care. But why should these two dimensions of
care quality be correlated, since events that go into the hospital’s ITQ score are
generally unobservable by patients? The correlation between ITQ and HCAHPS
suggests an overlapping causal pathway, which we suspect is the general idea of
“care coordination,” a dimension along which patient satisfaction and perfor-
mance on ITQ measures may be aligned.14 The relationships between these two di-
mensions of quality deserve further investigation.

� Study limitations. Several limitations need to be discussed. The first concerns
possible bias because of nonreporting hospitals. The 28 March CMS release of the
HCAHPS survey included data on 2,473 acute general hospitals, which accounted
for 74.4 percent of discharges to U.S. acute general hospitals; three HRRs had no re-
porting hospitals. We tested the effect of reporting bias by studying the association
between HCI index and HCAHPS results on subgroups of regions with high report-
ing percentages (90 percent or more of hospitals in the region: N = 90) and low re-
porting (less than 90 percent: N = 217); results were essentially the same.

A related concern is nonresponse bias; for some hospitals, fewer than 30 per-
cent of patients responded to the HCAHPS survey. In theory, such biases could af-
fect our results, because regions with the highest response rates also tended to
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have the greatest levels of satisfaction with their hospitals. However, even when
the HRRs were stratified according to the likelihood of response (40 percent, 35–
39.9 percent, 30–34.9 percent, and ≤30 percent), the strong correlation between
the HCI index and patient satisfaction was replicated with p < 0.01 for all catego-
ries except for the 30–34.9 percent category (p = 0.086).

Second, because the CMS does not report patient-level data for HCAHPS, we
could not compute standard errors for rates. However, 96.8 percent of hospital es-
timates are based on a sample of 100 or more patients, and, when data are aggre-
gated to the regional level, imprecision of estimates is not an important factor.

Third, it can be argued that the proper level of aggregation for our study is the
hospital. For many hospitals, however, the 20 percent sample of physician claims
is too small to develop statistically stable measures of utilization, given the rela-
tively small number of decedents with chronic illnesses assigned to each hospital.
As well, it can be problematic in some cases to assign decedents to a specific hos-
pital. By contrast, there is much less ambiguity about assigning patients to the set
of regional hospitals in the HRR. In addition, average intensity is measured pre-
cisely, given the very large sample sizes for HRRs.

Finally, one might object to the use of “look-back” measures of utilization for
patients in the last six months of life.15 The most important objection to such mea-
sures—that they inadequately reflect differences in disease severity—is ad-
dressed by adjusting for differences across regions in the prevalence of specific
chronic diseases (these adjustments do not greatly affect the results). Further-
more, variation in care during the last six months of life is highly correlated with
variation during previous periods in the progression of chronic illness; thus, the
HCI index locates regions along a spectrum of reliance on acute hospitals in treat-
ing patients with progressing chronic illnesses, not just those in the terminal
phase.

� Conclusion. The percentage of patients who rate their hospitals poorly and
give low scores on other measures of the patient experience is directly correlated
with the overall intensity of inpatient experience, higher Medicare spending,
greater resource use, and more end-of-life care. This should be interpreted in light of
evidence that greater care intensity is associated with possibly worse outcomes.
Our study suggests that efforts to encourage better coordination of care, rather than
simply training more physicians or spending more money, holds the key to future
health care reform.16
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