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Abstract

Background—~Congestive Heart Failure (CHF) is common and costly, and despite
pharmacologic and technical advances, outcomes remain suboptimal.

Objective—To examine whether hospitals that have more experience caring for patients with
CHF provide better, more efficient care.

Design—We used national Medicare claims data from 2006—-2007 to examine the relationship
between hospitals’ case volume and quality, outcomes, and costs for patients with CHF.

Setting—4,095 U.S. hospitals
Patients—Medicare fee-for-service patients with a primary discharge diagnosis of CHF

Measurements—Hospital Quality Alliance (HQA) CHF process measures, 30-day risk-adjusted
mortality rates, 30-day risk-adjusted readmission rates, and costs per discharge.

Results—Hospitals in the lowest volume group had lower performance on HQA measures than
medium- or high-volume hospitals (80.2% versus 87.0% versus 89.1%, p<0.001). Within the low
volume group, being admitted to a hospital with a higher case volume was associated with lower
mortality, lower readmission, and higher costs. For example, in the lowest volume group of
hospitals, an increase of 10 cases of CHF was associated with 1% lower odds of mortality, 1%
lower odds of readmissions and $22 higher costs per case. We found similar though smaller
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relationships between case volume and both mortality and costs in the medium and high-volume
hospital cohorts.

Limitations—Our analysis was limited to Medicare patients 65 years of age or older; risk
adjustment was performed using administrative data.

Conclusions—Experience with managing CHF, as measured by an institution’s volume, is
associated with higher quality of care and better outcomes for patients, but at a higher cost.
Understanding which practices employed by high-volume institutions account for these
advantages can help improve quality of care and clinical outcomes for all CHF patients.

Introduction

Methods
Data

Congestive Heart Failure (CHF) is the most common cause of hospitalization in the
Medicare program, leading to nearly 1.4 million hospitalizations and $17 billion in total
spending in 2007 alone.(1, 2) Despite pharmacologic and technical advances in the
diagnosis and management of CHF, outcomes remain suboptimal: in the first 30 days after a
hospitalization for CHF, one in ten patients has died, and of those who survive, one in four
has been readmitted.(3) Given the high clinical and financial burden of this disease,
especially among the elderly, there is intense interest in both improving outcomes and
decreasing costs of care.

Consequently, it is important to understand why some hospitals perform better than others
on both processes and outcomes of care for CHF, and why some hospitals are able to do so
at lower cost. One possibility is that experience, as measured by volume, drives
performance. A large body of literature suggests that for surgeries such as coronary artery
bypass grafting, esophagectomy, and pancreatectomy,(4—7) as well as for cardiovascular
procedures such as percutaneous coronary intervention,(8-10) hospitals performing a higher
volume of procedures have better outcomes, often with a lower complication rate and,
consequently, lower costs. However, studies that have examined the volume-outcome
relationship for medical conditions, such as CHF, acute myocardial infarction, chronic
obstructive pulmonary disease, and pneumonia, are decidedly mixed in their results,(11-14)
and none to our knowledge have examined the impact of volume on costs for medical illness
— a particularly important consideration in an increasingly cost-conscious health care
environment.

Therefore, we sought to examine the relationship between a hospital’s volume of CHF and
its performance on CHF processes of care, outcomes of care (mortality and readmission),
and costs of care. We hypothesized that hospitals with a high volume of CHF patients would
have higher adherence to quality process measures, lower mortality rates, lower readmission
rates, and lower costs of care than hospitals with a low volume of CHF patients. Further, we
postulated that the effect of volume would be independent of other factors such as the size of
the hospital or whether it is a teaching institution.

We used the Medicare Provider Analysis Review (MedPAR) 100% files from 2006 and
2007, which include all hospitalizations for Medicare Fee-for-Service enrollees, and
examined hospitalizations for patients age 65 or older with the primary discharge diagnosis
of CHF (International Classification of Diseases, 9th Revision, Clinical Modification
(ICD-9) codes 398.91, 404.x1, 404.x3, 428.0 to 428.9) between January 1, 2006 and
November 30, 2007. Discharges occurring in December 2007 were excluded because we
lacked 30 days of follow-up to determine clinical status. We followed the CMS
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methodology for classifying “index admissions;”(15) as a result, patients could be included
in the sample more than once. Thus, while our analysis is carried out at the discharge level,
we refer to individual discharges as patients for ease of presentation. We excluded federal
hospitals and those located outside the 50 states and the District of Columbia, and based on
recommendations from The Joint Commission on appropriate sample size for performance
analysis,(16) we further excluded 441 hospitals with fewer than 25 Medicare CHF
discharges over the 23-month period. Our final sample consisted of 4,095 hospitals and
1,029,497 discharges (>99.5% of eligible CHF discharges).

We obtained hospital characteristics from the 2007 American Hospital Association annual
survey, including hospitals’ size, nurse-to-census ratio, ownership, proportion of patients
who had Medicare or Medicaid insurance, membership in a hospital system, membership in
the Council of Teaching Hospitals (COTH), presence of a cardiac intensive care unit,
location, and census region. Nurse-to-census ratio was calculated by dividing the number of
full-time equivalent nurses on staff by 1000 patient-days.

We used the September 2008 release of the Hospital Quality Alliance (HQA) data, which
provides performance data from calendar year 2007 on clinical quality process measures.
We calculated an overall CHF summary performance score for each hospital, based on their
score on each of the four HQA CHF quality measures: percent of CHF patients given
discharge instructions, an evaluation of left ventricular systolic function, an angiotensin
coverting enzyme (ACE) inhibitor or angiotensin receptor blocker for left ventricular
systolic dysfunction, and smoking cessation advice and counseling.

There were four primary outcomes for this analysis: processes of care (HQA score),
outcomes of care (30-day all-cause mortality and readmission rates), and costs of care.
Because we lacked patient-level HQA data, we examined the relationship between case
volume and HQA performance at the hospital level; for the remaining three outcomes, the
unit of analysis was the individual discharge. Each patient’s likelihood of mortality and
readmission was adjusted for patient characteristics using the Elixhauser comorbidity
adjustment scheme, which has been derived and validated on administrative data.(17-19)
Each patient’s costs were adjusted using an approach we and others have previously
described, regressing costs on patient-level factors (age, gender, race, comorbidities),
hospital-level factors that might be expected to cause cost differences but are not within the
hospital’s control (Medicare Wage Index, income and poverty rate in the community), and
the pursuit of costly missions including teaching (as measured by the Intern and Resident to
Bed ratio) and caring for the poor (as measured by the Disproportionate Share Hospital
Index).(20, 21)

We examined associations between our primary predictor, hospital volume of CHF patients,
as a continuous variable, and each of the four outcomes, first with all outcomes aggregated
at the hospital level. We thought the relationships between volume and outcomes might be
nonlinear and therefore, created risk-adjusted nonparametric curves using the Loess locally
weighted scatterplot smoothing method to examine these relationships. Based on these
curves, we divided the patients in our sample into three groups: those discharged from the
lowest-volume hospitals (25-200 discharges in our 23-month study period), those
discharged from medium-volume hospitals (201-400 discharges), and those discharged from
the highest-volume hospitals (greater than 400 discharges). Although the natural cut-points
varied across outcomes, for ease of presentation, we used a single set of cut-points; however,
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we ran models using alternative cut-points as well; we describe these results qualitatively,
and full results are available in the appendix (appendix Table 2).

We created unadjusted linear regression models for our continuous outcomes (HQA score
and cost), and logistic regression models for our binary outcomes (30-day mortality and 30-
day readmission), at the hospital level for HQA score and at the discharge level for
mortality, readmission, and cost. First, in order to quantify the impact of volume on
outcomes within each group of hospitals, we performed linear spline analyses, using the
number of discharges from each hospital during our study period as the primary predictor,
with knots at the breakpoints used to define the groups (200 and 400 discharges). For each
outcome, we subsequently further adjusted for key hospital characteristics identified above.
We hypothesized that there would be significant collinearity between case volume and
number of hospital beds, and indeed this was the case; we chose to exclude number of beds
from our primary models, but provide results with number of beds included in the models in
the appendix (appendix Table 3)..

Finally, in order to provide information about differences between the groups, as a
secondary analysis, we also examined volume group as a categorical variable and used it as
our primary predictor in both bivariate and multivariate analyses for each of the outcomes.

A two-sided p-value of less than 0.05 was considered to be statistically significant. All
analyses were performed using SAS software (version 9.2, Cary, NC, USA). This study was
granted exemption by the Harvard School of Public Health Institutional Review Board
within the Office of Human Research Administration.

Role of the funding source

Results

Dr. Joynt was supported by NIH Training Grant T32HL007604-24, Brigham and Women's
Hospital, Division of Cardiovascular Medicine, and by American Heart Association Clinical
Research Program Grant #10CRP3780037. The funders had no role in the study.

The 1,029,497 discharges that met our criteria for inclusion were divided into three groups
by the case volume of the discharging hospital. Clinical characteristics of these patients are
shown in Table 1a. Structural characteristics of the hospitals from which patients in each of
the groups were discharged are shown in Table 1b. Hospitals in the lowest-volume group
were mostly small in size (75%); only 16% of these hospitals had cardiac intensive care
capabilities, and just two percent were major teaching hospitals. Hospitals in the highest-
volume group were mostly medium or large in size (64% and 34%, respectively), and the
majority of these hospitals had cardiac intensive care units (69%). Nearly 20% of the
hospitals in the highest-volume group were major teaching hospitals, and all were urban in
location.

First examining outcomes aggregated at the hospital level, we found a positive relationship
between volume and HQA scores, and a negative relationship between volume and both 30-
day mortality and readmission rates (Figures 1a—c). For each, there was an initial linear
relationship followed by a plateau of the impact of volume on outcomes; the plateau
appeared between 200 and 400 discharges over the 23-month study period. Higher-volume
hospitals had higher costs than lower-volume centers, and this appeared to be a relationship
without an obvious plateau effect (Figure 1d).
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Linear relationship between case volume and outcomes

Using spline models, and adjusting for patient characteristics, each 10-discharge increase in
volume was associated with an 0.75 point increase in HQA score in the lowest-volume
group of hospitals and a 0.13 point increase in the medium-volume group of hospitals; there
was no significant relationship in the high-volume group, reflecting the plateau effect seen
in the Loess curves (Table 2a, middle columns). Once we additionally adjusted for hospital
characteristics (Tables 2a, rightmost columns), volume retained a relationship with HQA
score in the lowest-volume group only.

We found a significant negative relationship between volume and the odds of mortality for
patients discharged from hospitals in each of the three groups of hospitals; the decrease in
mortality per 10-discharge increase in volume was largest in the lowest-volume group,
intermediate in the medium-volume group, and smallest in the highest-volume group. For
readmissions, there was a significant negative relationship between volume and the odds of
readmission for the lowest and the medium-volume groups of hospitals, but no relationship
was seen in the highest-volume group. The impact of volume on costs per discharge was
significant in all three groups of hospitals, although again, the magnitude of the effect was
smallest in the highest-volume group. When we adjusted these models for additional
hospital characteristics, we found that the effects of volume on mortality and costs remained
largely unchanged. However, the impact of volume on readmissions diminished
significantly, and the associations were no longer statistically significant. Using cut-points
of 100 and 400 cases, the results were qualitatively similar, with the exception that the
impact of volume on readmissions was negative and significant in the lowest-volume group,
even after adjusting for hospital characteristics.

Between-group comparisons

When we examined whether the average performance varied across these three groups of
hospitals, we found results that were analogous to our findings from the linear spline
models. For HQA measures, hospitals in the highest-volume group had better performance
than those in the medium-volume group or the lowest-volume group (89.1% versus 87.0%
versus 80.2%, p<0.001 for each comparison, table 2a). When we further adjusted these
results for other hospital characteristics, the lowest-volume group of hospitals continued to
have worse performance.

At 30 days, patients admitted to the hospitals in the highest-volume group had, on average,
lower mortality rates than those admitted to hospitals in the medium or lowest-volume
groups (8.5% versus 9.3% versus 10.5%, p<0.001 for each comparison). We found similar
results for readmission rates. Finally, per-discharge costs were higher in the highest-volume
group of hospitals than in the medium-volume or lowest-volume groups ($8,382 versus
$7,579 versus $7,189, p<0.001 for all comparisons). When we further adjusted these results
for other hospital characteristics, once again our findings were comparable to the linear
models: the relationships between volume group and mortality and costs remained largely
unchanged, while the relationship between volume group and readmission rates was smaller
and not significant.

Discussion

We examined the relationship between volume of CHF and clinical processes, outcomes,
and costs. We found that patients discharged from hospitals with a higher volume of CHF
patients received higher quality of care, on average, and had better outcomes, but at
modestly higher cost; these relationships were independent of other key hospital
characteristics including teaching status and hospital size. The strongest impact of volume
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on outcomes was seen in the group of hospitals with the lowest volume (those with a case
volume less than 200 over our 23 month study period). The effects of volume on outcomes
appeared to diminish beyond 200 to 400 discharges over the study period. Our findings
suggest that the volume-outcome relationship, seen previously in procedure-based
conditions, also exists for CHF and may extend more broadly to chronic medical conditions.

We have known that higher volume is associated with better outcomes for major
surgeries(4—7) and cardiovascular procedures(8-10) for nearly three decades.(22) However,
the relationship between volume and outcomes for medical care is less well-understood. Our
findings suggest that, at least for CHF, the effects can be substantial: patients discharged
from hospitals with 200 CHF discharges had, on average, 18% lower odds of death
compared to those discharged from hospitals with 20 CHF discharges. Given the prevalence
of this disease, these differences have important clinical and public health implications. The
average hospital with 200 discharges would have an HQA score that was 13.5% higher
compared to the hospital with 20 CHF discharges, with the average patient having 18%
lower odds of readmission. However, the typical hospital with 200 CHF discharges would
cost approximately $400 more per hospitalization. The gains in quality and outcomes appear
to be worth the extra cost — but one would need formal and long-term cost-effectiveness
analyses to be sure.

How might volume lead to better outcomes? One possible explanation is that greater
knowledge of and adherence to process measures account for the differences. However,
while high-volume hospitals did have higher HQA scores, these measures are, unto
themselves, unlikely to lead to lower short-term mortality or reduced readmissions.(23) It is
also possible that high-volume hospitals have both higher HQA scores and better clinical
outcomes as a common result of their greater experience in caring for CHF patients.
Hospitals with more CHF patients might have more incentive to retain familiarity with
professional society care guidelines, or be more likely to have invested in systems to
monitor for adherence to quality metrics. Standardized admission or discharge forms,
increased familiarity with CHF-specific patient education, or involvement of discharge
planners in CHF patients’ care, might also be more prevalent at high-volume institutions,
although there are no data currently available to assess this directly. Nurses at high-volume
centers might have more familiarity with CHF-specific patient care and education needs,
although we do not have data to support or refute this notion. Additionally, high-volume
centers might also have specialty inpatient and/or outpatient CHF services, concentrating
similar patients under a team of providers; this could improve quality and coordination of
care. Further work is needed to explore whether these types of services are more often
present in high volume centers and whether they account for some or all of the differences
we found.

Finally, it could be that better outcomes lead to higher volume, rather than the other way
around. Hospitals that spend more to provide higher-quality services may attract more
patients through referral and self-referral, thus increasing case volume. Luft et al examined
this possibility using data from 736 hospitals across the country, and using analyses of
referrals-in and transfers-out, as well as patterns of mortality for different conditions,
concluded that selective referral was important in explaining the volume-outcome
relationship.(24) Selective referral requires either that data on hospital quality is available
and easy for patients and referring physicians to understand, or that high performing
hospitals have a reputation for quality that attracts patients and referring physicians. Prior
studies have found that publicly available quality data are rarely used by patients for
selecting a hospital or clinician(25) and publishing provider performance has little effect on
their market share.(26, 27) Therefore, if selective referral is a key part of the mechanism by
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which high performing hospitals have higher volume, it is likely through the reputational
effects of being a high quality hospital.

Our finding that higher volume was associated with greater inpatient costs is novel, and has
important implications for the health policy debate. We unfortunately could not determine
how the extra money was spent, or whether extra spending during the index hospitalization
led directly to the improved outcomes. Our analysis suggests that the efficiency gains often
seen when institutions perform a high volume of surgical procedures may not bear out for
conditions like CHF, at least in the short term, and challenge the assumption that hospitals
with more experience caring for a particular condition should be able to do so at lower cost.
Multiple studies from the Dartmouth Atlas have demonstrated that higher Medicare
spending is not associated with better health outcomes at the hospital referral region level or
at the individual hospital level.(28-31), although their models of costs examine data over a
longer period of time (typically the last 6 months or 2 years of life) and are “looking
backwards” after a death. Our costs are episode based and our results are not in direct
contradiction to the Dartmouth work. It is possible that intensive care of CHF, while more
expensive in the short run, may lead to lower longer-term costs.

We found a threshold beyond which additional volume was associated with little additional
benefit. The incremental benefit of volume decreased once volume reached approximately
200 Medicare CHF discharges. The fact that roughly one-third of all U.S. hospitals, caring
for nearly half of all patients, achieve this level of experience has important implications for
quality improvement and regionalization of care. First, our findings suggest that we can get
the largest benefit by targeting quality improvement efforts at hospitals with lower volume.
Second, policy makers have advocated that for high-risk surgeries,(4) patients should be sent
to the few hospitals that achieve very high volumes. In CHF, this degree of centralization
may not be necessary given that a large number of hospitals meet the volume threshold.
Interestingly, while improvement in quality of care and clinical outcomes leveled off, there
was no obvious threshold effect for costs, suggesting that beyond a certain level of spending,
additional resource utilization may not be associated with better outcomes. Whether this is
due to unnecessary use of expensive tests or procedures at these very high volume hospitals
is unclear, and additional studies are needed to better understand this issue.

Prior studies of the impact of volume on outcomes for medical conditions have
demonstrated mixed results. For example, Thiemann et al demonstrated that elderly patients
presenting with acute MI had lower rates of 30-day and one-year mortality if they presented
to a high-volume hospital.(11) An in-hospital survival benefit in high-volume centers has
been seen for patients with AIDS(33-35) and lupus,(36) although we know less about
longer-term outcomes for these conditions. However, Lindenauer et al found no relationship
between volume and outcomes for chronic obstructive pulmonary disease (COPD),(12) and
demonstrated that hospitals with a high volume of pneumonia patients actually had both
worse performance on process measures and worse clinical outcomes than hospitals with a
lower volume of pneumonia patients.(13) A recent analysis by Ross et al found that
hospitals with higher volume had lower 30-day mortality rates for acute myocardial
infarction, CHF and pneumonia.(14) Our findings extend this work by both quantifying the
benefits of volume on mortality, and by demonstrating that the benefits include better
processes and lower readmissions.

We are unaware of prior studies that have directly examined the relationship between
volume and costs for medical conditions. Hospitals with higher volumes for surgical
procedures usually have lower costs, presumably by reducing costly complications and
decreasing length of stay.(37, 38) However, CHF care may fit a different paradigm than a
surgical procedure. As policymakers increasingly focus on value (balancing the importance

Ann Intern Med. Author manuscript; available in PMC 2012 April 25.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Joynt etal.

Page 8

of both outcomes and costs), our findings suggest that there may be no easy solution for
improving CHF outcomes and that better care might require greater spending. Further,
because CHF is a chronic, relapsing disease, rather than a single episode of care, up-front
investment in quality may lead to downstream, rather than immediate, savings. Policy efforts
aimed at building greater coordination and accountability among providers may have the
potential to encourage hospitals to invest in better clinical CHF care if they create a
mechanism through which they could reap the financial benefits of downstream cost
savings.

Our study has several limitations. We lack data regarding the clinicians providing care for
these patients, and were unable to assess the impact of clinician volume or clinician
specialty on outcomes. Similarly, because we used administrative rather than clinical data,
while we were able to calculate a nurse-to-patient ratio for each hospital, we did not have
data regarding the intensity of nursing care delivered to each patient individually.
Additionally, administrative data presents difficulties in terms of our ability to fully account
for variations in severity of illness across hospitals. However, although administrative data
are imperfect, they are standardized, validated, and increasingly used, even for public
reporting. Furthermore, high-volume hospitals generally had sicker patients, and inadequate
risk-adjustment may have led to underestimating differences in outcomes between these
hospitals and their counterparts with a less complex population. We focused on Medicare
patients; while these patients make up more than 80% of CHF admissions,(39) whether our
findings apply to non-Medicare patients is unclear. Finally, as with any non-experimental
study design, we could not assess whether the relationships we found were causal, or rather
markers of other factors associated both with volume and outcomes.

Conclusions

We found that hospitals with greater experience caring for CHF patients provide better care
with better outcomes to a sicker patient population but do so at a higher cost. The
relationship between volume and outcomes is not fully linear, and the incremental benefits
are small after a hospital has achieved a volume of around 200 Medicare patients over 23
months. While further work is needed to better delineate why these relationships exist, our
findings suggest that the volume-outcome relationship extends beyond surgical procedures,
and provides a new avenue to explore ways to improve the care and outcomes of complex,
chronically ill patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figures 1a-1d: CHF=congestive heart failure, HQA=Hospital Quality Alliance.

Figurel.
Relationship between CHF volume and processes, outcomes, and costs of care
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Table 1
a: Patient characteristics by hospital quartile of heart failure volume
Patient characteristics Low Volume Medium Volume HighVolume
(25200 (201400 (401 or more
dischar ges) discharges) discharges)
N=176,981 N=248,251 N=604,265
Age 81 (74, 87) 80 (74, 86) 80 (74, 86)
Female sex 59% 57% 55%
Race White 87% 84% 84%
Black 9% 10% 12%
Hispanic 2% 2% 2%
Other 3% 3% 2%
Diabetes without complications 30% 28% 26%
Diabetes with complications 5.4% 6.0% 5.8%
Hypertension 54% 57% 58%
Renal failure 8% 12% 14%
Valvular heart disease 1.8% 2.6% 3.4%
Peripheral vascular disease 6.5% 7.0% 7.4%
Chronic pulmonary disease 35% 37% 36%

b: Hospital characteristics by category of heart failure volume

Hospital characteristics Low Volume MediumVolume High Volume
(25-199 (200-399 (400 or more
discharges) discharges) discharges)
N=2133 N=970 N=992

Number of CHF discharges in 23 months, median (25t 75t) 85 (51, 132) 284 (236, 339) 602 (493, 1160)

Hospital beds, median (25t, 75t) 54 (25, 102) 164 (114, 237) 330 (234, 455)
Hospital size Small (6-99 beds) 73% 19% 2%
Medium (100-399 beds) 25% 74% 64%
Large (400+ beds) 2% 7% 34%
Average length of stay for CHF in days, median (25%, 75t) 4.0 (3.5,4.6) 4.8(4.3,54) 5.2 (4.7,5.7)
Nurse-to-census ratio, median (251, 75t) 7.0 (4.5,9.9) 6.2 (4.9,7.8) 6.1(5.1,7.4)
Cardiac intensive care 16% 3% 69%
Ownership For-profit 16% 21% 12%
Non-profit 54% 64% 80%
Public 31% 15% 8%
Proportion of Medicare patients, median (25t, 75t 51 (43, 59) 45 (40, 52) 45 (40, 51)
Proportion of Medicaid patients, median (25t, 75t) 16 (9, 20) 17 (13, 22) 16 (11, 20)
Member of hospital system 40% 52% 54%
Major teaching hospital 2% 6% 18%
Urban location 61% 93% 100%
Region Northeast 8% 17% 24%
Midwest 34% 23% 26%
South 38% 41% 41%
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b: Hospital characteristics by category of heart failure volume

Hospital characteristics Low Volume MediumVolume High Volume
(25-199 (200-399 (400 or more
discharges) discharges) discharges)
N=2133 N=970 N=992
West 21% 19% 8%

Groups may not sum to 100% due to rounding.

CHF = congestive heart failure. Groups may not sum to 100% due to rounding.

Ann Intern Med. Author manuscript; available in PMC 2012 April 25.

Page 14



Page 15

Joynt etal.

Ayifepiowr Aep-0g

d Ues N d

,LWN|OA Ul ases joul
1d o1 sed abueyd d ues |\ d

SolIs1e1oe ey [eyidsoy Joy pisnipy

sisAfeue paisn [peun

,LWN|OA Ul 8ses joul
1d 0T sod abueyd

s[eldsoy sjualred dno .6
jJo BqWINN  JO JBqWNN awnoA

dno B awnjon Ag paijireis ‘@in|re) 1.0eay o4 a Jed JO SIS0 pue SSL0IIN0 pue aWN|oA ased usamiaq diysuolreplayl q

$9d L'96 660 (10°0 '70°0-) 000 IEN| 026 4] (z0'0'70°0-) 10°0 688 ubiH
9T0  T9 €00 (¥1°0 '10°0) 200 ¥000  8G6 €000 (sT°0'€00) 0T'0 0TS wnipan
T000> T€6  T000> (¢r0'€1°0) 820 T000> €26 1000> (870 '8T°0) €€°0 891 Mo
ul|asunod uol1essad buijows
GRS 99, €00 (00°0- '80°0-) ¥0°0- GRS 08.  LTO (100 '90°0-) 20°0- 166 ubIH
960  §9. 620 (8T°0'50°0-) 90°0 €TI0 99.  ¥00 (€2°0'00°0) 2T°0 96 wnipsiy
T000> €2, 1000> (52°0'5€°0) 550 T000> 60, 1000> (680 '6%°0) 69°0 T9T'T Mo
SuonodnJsur abreydsiqg
IEX| 8'c6 16'0 (20’0 '20°0-) 00°0- IEX| €96 €20 (€0°0 '00°0-) 100 166 ubiH
70 626 020 (0T°0'20'0-) ¥0°0 T000> 9€6  T000> (220'60°0) 9T0 96 wnipsy
T000> ¥'88  T000> (020 '67°0) 650 T000> T98 T000> (16'0 '69:0) 08'0 88e'T Mo
UOoNdUNy JejNJIIuSA 3J3] JO JUSWSSaSSY
$9d 9'68 900 (00°0 ‘€0°0-) 200~ IEN| 106 860 (200 ‘20'0-) 00°0- 686 ubiH
vS0  v68 120 (600 ‘20°0-) 700 ¥000 068  ¥000 (¥1°0 '20°0) 80'0 998 wnipan
€80  G68 600 (c0°0‘sz0-) ¢T°0- 210 €68 S000 (90°0- ‘€€’0-) 6T°0- 8L€ Mo
uonouNnySAp d110ISAS Je[ndLIIUA 13| YHM sjuaned Joj gV 10 Jouqgiyul 30V
GRS 698 600 (000 ‘v0°0-) 20°0- GRS 168  ¥80 (¢00 ‘20°0-) 00°0- 166 ubIH
G650  §98 620 (TT°0'€0°0-) 00 7000> 0728 1000> (02°0'90°0) €T°0 96 wnipsiy
T000> 2278 1000> (690 '2+°0) 850 T000> 208 T000> (280 '%9°0) 520 88e'T Mo
9109S ddeul||V >:_m3\%u_awo_._ IZERe)
awinjon awinjon S[eldsoy dno b
d ues |\ d uraseaoul 1d T Jod abueyd d ues |\ d uraseaoul 1d ot Jod abueyd JOo JBquinN awnoA
SolIs1e10e ey [eyidsoy 1oy paisnipy sisAfeue paisn peun
dnoJBawnjon Ag paiireis ‘@n|rey 1.0eay Joy 3 Jed JO S3ssa00.4d pue awin|oA ased usampq diysuolrepiayl e

NIH-PA Author Manuscript

dnolb swinjon Aq paljinens ‘a4ed JO SaW0IIN0 pue $3ssad0.ud pue swnjoA ased usamiaq diysuoneal ayl

¢?olqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Ann Intern Med. Author manuscript; available in PMC 2012 April 25.



Page 16

Joynt etal.

‘uoiBai pue ‘uoieoo] uegin ‘uoneindod enidsoy [[e4aA0 aY) Ul PredIpaA Yiim syusited Jo uonuodold ‘uoneindod fendsoy [jeJano sy ul asealpalA Yiim syuaired jo uoiodoud ‘diysiaquisw
wiaisAs endsoy ‘snieis Buiyoeal ‘diysisumo [e11dsoy Jiun aJed sAISUsIUL JeIpJeD  JO 89uasald ayl apn|oul sasAjeue paisnipy "awnjoA ased ui asealoul Juaired OT Jad ‘abreyasip Jad srejjop ul abueyo

ay} syuasaidal abueyo ‘abreydsip Jad S1S09 104 "BWNJOA 3sed Ul asealdul Juaied QT Jad (suoissiwpeal Jo) Ajjeniow o sppo Hoj ayp ul abueyd ay) syuasaidas abueyd ‘suoissiwpeal pue Ayjeniow Aep-0g 104
*

*(uoi1Bas pue ‘uonedo] uequn ‘uolrejndod Jendsoy |[elaA0 8yl ul predipalAl yim siuaired jo uoniodoid ‘uoneindod [eidsoy |[eJano ayl ui aedipai\ Yim sjusiied jo uonodoldd ‘diysiaquisw
wiaIsAs [endsoy ‘sneys Buiyoes) ‘diysiaumo [erdsoy Iun ased sAISUSIUI JeIpIRI B JO 8oUasaid sy} 40 SJUN0IJe [apow paisnipe ay L “18x20]q 4101dadal uisuslolbue=gyy ‘awAzua BuisAuod uisuaiolbue=3Jv

84 0zE'8S  T000> (5021 '€T'S) 65°8% 94 78e'8s  T000> (6S°€T ‘299) €T'0T$ 186 €16'T29 ubIH
1000> ¢0L'/$ T000> (65'6€ '£0°8T) £8'82% 1000> 6.G'/$ T000> (65'9¥ 'v6'v2) 92°G€$ 956 G0z'eSe wnipaiy
T000> TZ€'L$  ¥000 (s6°67 '18'6) 88'67% T000> 68T, €00 (1977 '26'7) 8L'12$ 18T'T 00€'s2T Mo

90.JeyasIp Jad S1S0D

PY %8G 9.0 (€000°0 ‘¥000°0-) 00°0- PY %SG 0r0 (¥000°0 ‘2000°0-) TO00'0 266 GOv'SYS ubIH

€L0  w6'SZ .80 (T00°0 '200°0-) T000'0-  TO0'0> %09z 2000  (6000°0- ‘¥00°0-) €000 0.6 ¥20'7Te wnipay

€0  %I'9C 600 (#000°0 ‘900°0-) €00'0-  TO0'0> %.'/ZZ TO0'0>  (900°0- ‘T00-) 6000 €eT'T T.9'9%T Mo

uoissiwpeal Aep-0g

19y %9'8  T000  (€000°0- ‘TO0'0-) 20000~ 43 %S'8  T000> (#0000~ ‘T00°0-) 8000°0- 266 S92'709 ub1H

T000> %€6 T000>  (#00°0- ‘2000-) G00'0-  TOO'0> %E6  TO00>  (¥00°0- ‘200°0-) 9000~ 0.6 162'81C wnipsN

T000> %g0T T000>  (900°0- ‘TO0-)6000-  TO00> %S0T T000>  (L00°0- ‘2T0'0-) 6000~ 62T'C G86'9/T Mo

,SWN|OA Ulases Joul SWN|oA Uleses oul spedsoy sjueired dno 6

d uea |\ d 1d 0T sdabueyd d ues |\ d 1d 0T Jedabueyd Jo JBqwinN  Jo ,equinN awnjoA
SolIs1e1oe feyp [eyldsoy Joy paisnipy sisAfeue paisnfpeun

dnoJBawnjon Ag paijire dis ‘9.n|re} 1.1eay J0}aJed JO SIS00 pue SSW0IIN0 PUR SWN|OA 3SeD usamieq diysuolieplay] :q

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Ann Intern Med. Author manuscript; available in PMC 2012 April 25.



