ETIVERBAE R IER

Type Candidate Variables Category
Demographics Gender Male*, Female
Age (years) 20-59years™

Clinical Factors

Comorbidities

Hospital admission route

NYHA functional class

Severe respiratory failure due to acute heart
failure

Ischemic heart disease

DCM

Hypertension (inciuding HHD)
Other cardiomyopathy

Atrial fibrillation/flutter
Life-threatening arrhythmia

Chronic renal failure (mild to moderate)
COPD

Previous stroke

Anemia

DM

Dyslipidemia

Cancer

Shock (including cardiogenic shock)

60-69years
70-79years
80-89years
= 90years

1 Emergency with
ambulance

2 Emergency without
ambulance

3 Scheduled*

Lor 1% 1lI; 1V
0 Absent, 1 present

0 Absent, 1 present

*Reference value. NYHA, New York Heart Association; DCM, dilated cardiomyopathy; HHD, hypertensive heart disease;
COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus.

292

R




Baseline characteristics

~ATTENDL AP —ED LB~

QlIP* ATTEND P
No. of patients 9557 1110
No. of hospitals 90 29
Facility Level
Hospital beds: median (range) 381 (95-979) 503 (42-1358)
University hospitals n (%) i 0(0) 13 (41) { <.0001
Teaching hospitals n (%) 76 (84) 25 (78) 0.82
Patient Level
Age, years mean (SD) 78 (12) 73 (14) <.0001
Male % [ 50 59 | <0001
NYHA functional class n (%) n=1100 <.0001
| 588 (6.2) 8(0.7)
| 2585 (27.0) 134 (12.1)
i 3400 (35.6) 434 (39.1)
v 2984 (31.2) 524 (47.2)

* DPC administrative data

T IOMNLEARBRGEE ~ATTENDLSRR)—LD B~

QIP* ATTEND P
n=9557 n=1110
Outcomes
Length of stay (median,d) 17 21
Length of stay (mean,d) 21 31
In-hospital mortality (%) 7.0 7.7 0.43
Underlying disease (%)
Ischemic heart disease 33.8 33t 0.58
(without AMI**)
Atrial fibrillation/ flutter 29.0 40 <.0001
Hypertension 571 71 <.0001
Diabetes mellitus 27.9 34 <.0001
Previous stroke 6.8 12 <.0001
COPD*** 6.5 9 .001

* DPC administrative data
1:without acute coronary syndromes (ACS)

**AMI: acute myocardial infarction

***COPD: chronic obstructive pulmonary disease




Baseline characteristics ~Test/ Validation dataset L8 1~

Test Dataset Validation P- value
Dataset
Facility level characteristics
Number of hospitals 45 45
Teaching, n (%) 40 (88.9) 36 (80.0) 0.2447
Larger beds (>>380), n (%) 22 (48.8) 23 (51.1) 0.6086
Patient level characteristics
Number of patients 4861 4696
Female, n (%) 2397 (49.3) 2349 (50.0) 0.487
Age (years, mean + SD) | 780zx124 787+11.7 | 0.007
Admission route, n (%)
Emergency with ambulance 1447 (29.8) 1467 (31.2) 0.118
Emergency without ambulance 2661 (54.7) 2185 (46.5) <0.0001
Scheduled 753 (15.5) 1044 (22.2) <0.0001
NYHA functional class, n (%)
lorll 1658 (34.1) 1515(32.3) 0.055
i 1746 (35.9) 1654 (35.2) 0.477
v | 1457 (30.0) 1527 (32.5) | 0.007
Severe respiratory failure due to acutei 306 (6.2) 397 (8.5) g <0.0001
heart failure
In-hospital mortality, n (%) 326 (6.7) 344 (7.7) 0.236

Baseline characteristics ~Test/ Validation dataset L& 2~

Test Dataset Validation P- value
Dataset
Patient level characteristics
Comorbidities, n (%)

Ischemic heart disease 1593 (32.8) 1637 (34.9) 0.031
DCM | 184(3.8) 249(5.3) | <0.0001
Hypertension (including HHD) 2798 (57.6) 2657 (56.6) 0.333
Other cardiomyopathy 89 (1.8) 97 (2.1) 0.406
Atrial fibrillation/flutter 1374 (28.3) 1400 (29.8) 0.096
Life threatening arrhythmia 103 (2.1) 110 (2.3) 0.459
Chronic renal failure 509 (10.5) 528 (11.2) 0.225
(mild to moderate)
COPD 293 (6.0) 326 (6.9) 0.069
Previous stroke 337 (6.9) 309 (6.6) 0.492
Anemia 391 (8.0) 366 (7.8) 0.651
DM 1393 (28.7) 1274 (27.1) 0.096
Dyslipidemia | 993(20.4) 745(15.9) | <0.0001
Cancer 247 (5.1) 226 (4.8) 0.545
Shock (including cardiogenic 51 (1.0) 78 (1.7) 0.010
shock )

DCM, dilated cardiomyopathy; HHD, hypertensive heart disease; COPD, chronic obstructive pulmonary disease;
294 DM, diabetes mellitus.
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(Test dataset n=4861)

Variables Standardized Adjusted odds ratio P-value
coefficient (95% ClI)
Female 0.137 1.15(0.89-1.48) 0.288

Age (reference; 20-59 years)

60-69 0.290 1.34(0.61-2.94) 0472
70-79 0.580 1.79(0.88-3.62) 0.107
80-89 1.330 3.78(1.93-7.39) <0.001
> 90 2.051 7.78(3.90-15.51) <0.001

NYHA functional class at admission”

n 0.659 1.93(1.30-2.87) 0.001

v 1.659 5.25(3.66-7.54) <0.001
Severe respiratory failure due to acute heart 1.251 3.49(2.47-4.93) <0.001
failure
Hypertension -1.069 0.34(0.27-0.44) <0.001
Life-threatening arrhythmia 0.961 2.61(1.48-4.62) 0.001
Chronic renal failure (mild to moderate) 0.566 1.76(1.27-2.44) 0.001
Shock 0.808 2.24(1.03-4.91) 0.043
Intercept -4.584

Cl, confidence interval; NYHA, New York Heart Association. *Reference: NYHA | or Ii.

RARTFRETILOFR L2 LR

n C-statistics osmer-Lemeshow g
BE
Test dataset 4861 0.82 5.01 076

Validation dataset 4696 0.79 1.07 0.96
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Variations in Healthcare Spending and Quality among
Institutions

Abstract

Unwarranted institutional waristions in healthcare spending and guality may indicate dizcrepanciss in the quanfity of
services provided, management efficiency, and siaff ability at the hospital level. However, bacause not sl variationz are
urevarranted, analyses must take into account the diferances in the neads snd prefersnces of the various petient groups
served. These varialions can be infusnced by factors such as payment systems, hospital ownership, management
methods, rescurce availability, teaching status, and practice patierns. Although institulional variations may be intertwined
with variations at the regional level, some measures of care are more mesningiul when quantified at the hospital level,
such as nosocomial infection rales or indicators of hospital management efficiency. &ccurately idenfifving unwarranted
varistions as stememing from causes &t the institlutional level would alsn help to identify the sppropriate stakeholiders and
derision makers who have the relevant authority and jurisdiction fo address the problem. In this chapter, we address the
empirical evidenoe of institutional varistions in healthcere spending, medical praciice patterns, and outcomnes. We also
investigate the faciors that have been shown to influence these variations, and discuss the general methodologies used in
analyzing instiutional-level variations in healtheare spending and guality.

1. Introduction

Unwarranted instifulional varigtions in heslthcars spending snd guality may indicate discrepancies in the quaniity of
services provided, mansgement eficiency, and clinical staff ability among diferent hospitals. These varistions can also
point o the unsqual distdbution of resources, inefficient use of sxisting resources, or provision of sub-oplimal heslthcare
in some hospitsls. Growing recognition of the existence and impsct of unwarranted variations among hospitals s s=en in
the advent of quality-incentivizing systems such as pay for performancs {P4P} and public reporting systems. The rationale
for reducing urvwamantad variations among instituions s that, iIn theory, there is an oplimal delivery of heslthcare, in
which the highest possible guslity of cars is provided st the lowsst possible onst. Devigtions from this optimum may
simply reflect variations in patient populations, and therefore might oot necessarlly indicate poorer quslity of healthcare.
Resesrch into heslthcare variations at the instituional fevel must fake into scoount the differences in the needs of the
various patient groups served.

The depandability and usability of obzerved variations as indicators is limited by the quality of dats and methodological
approaches. Large daiabases comprising stendardized dats from numerouz healthcare providers, coupled with

appropriste adjustment methodologias, can increase the cogency of any wariations cbesrved. Variations that extend

beyond the hospital level are covered in elsewhers in this handbook.

Umwamantad variations are those that are not & result of differertial patient case mix or ervironmental factors, snd can be
reducad through improvements to payment systems, resource distribution, and dinical guidelines. Thess variations can
be influenced by faclors such a5 payment systems, hospital ownership, inmurance systems, mansgemant methods,
rescurce availability, teaching status, and practice patterns. The identification of “opimal® healthcare can be conducted
using the various guidelines and standsrds promulgated by expert bodies within each fisld, while taking into account the
unigue characheriatics of each couniry or region.

Uneven healthcars spending and quality at the instifutional levet are likely to be of most inberest to hospitsl management
staff, policymiskers, payars, and health services ressarchers, who aim to slucidate the varaions in order o bring sbowt
improvements or adjust payment systems and pciicies. In sddition o these stakeholders, the general public is
incressingly aware of these varistions. The information ssymmetry been patients and doclors has tradifionally led fo 8
genaral impression thet the care provided by any medical professional has been comect and necessary. However,
growing patient awarensss amid reports of hospital variafions in the quality of healthcere processes and ouicomes
{including hospital scorecards and the Centers for Medicaid and Medicare Services” [CMS] Hospital Compare program)
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B-2 [Impact of hospital case volume on quality of end-of-life care a mong cance r

patients: a cross-sectional study using claims data |

REKRERFE EFENER EREEENT OFRS #HE

[# 5] Issues pertaining to end-of-life cancer care affect a large number of Japanese people. Quality
of terminal care draws increasing attention. Nevertheless, the rates of hospice use and home-care service
are still low in Japan. Most Japanese people die in acute-care hospitals currently. It is important to
examine quality of terminal care in acute-care hospitals.

[ B 9] To investigate relationship between quality of end-of-life care and hospital characteristics after
adjusting for patient characteristics.

{5IE] A cross-sectional study was conducted. The data source was comprised of claims information
electronically submitted to National Health Insurance and Long Life Medical Care System. Patients who
died of cancer in acute-care hospitals in Kyoto Prefecture between March 2009 and May 2010, with
available claims records for at least 2 months prior to death were included in this study. Patients who used
hospice service during their last 2 month of life, and those who received terminal care at hospitals with
less than 10 terminally ill cancer patients were excluded. Benchmark quality measures for terminal cancer
care developed to identify good- and poor-quality procedures from administrative data were used to
determine the following: use of opioids during the last 2 months of life (good-quality), receipt of
life-sustaining treatments (cardiopulmonary resuscitation, intubation, or mechanical ventilation) or
admission to intensive care units during the last month of life (poor-quality), and receipt of chemotherapy
during the last 2 months of life (poor-quality). Patient characteristics data regarding age, sex, cancer types,
and comorbidities were obtained. The treating hospital for each patient was defined as the last hospital
admitted to or visited before death. Hospital characteristics included teaching status, ownership, palliative
care team status, and proportion of board certified oncologists. To determine whether there was a volume
effect that might explain the differences of procedures, hospitals were grouped into quartiles according to
their case volume during the study period. Multilevel logistic regression models were used to handle data
consisting of patients within a given hospital.

[/#% %] We analyzed 3205 decedents from 55 hospitals. There were more men than women. The
largest age-group was 75-79 years. The most common type of cancer was lung cancer, followed by
gastric cancer. There were significant associations between quality of terminal care and the hospital case
volume after adjusting for the patient characteristics and the hospital characteristics. The opioid use
model revealed that hospitals in higher volume quartiles were more likely to provide opioids, compared to
those in the lowest volume quartile. The life-sustaining treatment model revealed that hospitals in higher
volume quartiles were less likely to provide life-sustaining treatment or intensive care, compared to those
in the lowest volume quartile. The likelihood of chemotherapy was not significantly associated with the
case volume in the chemotherapy model. We found no associations between other hospital characteristics
and procedure indicators.

[Z4%8] The case volume of terminally ill cancer patients correlated positively with the likelihood of
opioid use, and correlated negatively with that of life-sustaining treatments. Quality of terminal care

should be improved in hospitals with smaller case volume.
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1. Setoguchi et al. J Clin Oncol. 2008.
2. Grunfeld et al. Cancer. 2008.

3. Earle et al. J Clin Oncol. 2004.

4. Tang et al. Ann Oncol. 2009.
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143
]
3 B Smallvalume
2 hospitals
‘§ B Medivm-volume
z hospitals
*
.28 *
Opioiduse  ICU orlife- Chemotherapy
sustaining
treatments

(Good-quality) (Poor-quality)  (Poor-quality)

Adjusted odds ratios are presented as ratio relative to large-volume hospitals.

Vertical lines indicate 95% confidence interval.
* P <0.05, ** P <0.01, *** P <0.001 when compared to large-volume hospitals. .,
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Good-quality care

e small-volume hospitals < large-volume hospitals

e medium-volume hospitals << large-volume hospitals

' “"5‘? Poor-quality care

J med|um vqume hosp|tals >>> |arge-volume hospitals

=275°5| Poor-quality care

¢ small-volume hospitals < large-volume hospitals

e medium-volume hospitals < large-volume hospitals

Inequality signs indicate larger/smaller in adjusted odds ratio.
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