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Abstract

BACKGROUND—Nursing home residents’ use of hospice has substantially increased. Whether
this increase in hospice use reduces end-of-life expenditures is unknown.

METHODS—The expansion of hospice between 2004 and 2009 created a natural experiment,
allowing us to conduct a difference-in-differences matched analysis to examine changes in
Medicare expenditures in the last year of life that were associated with this expansion. We also
assessed intensive care unit (ICU) use in the last 30 days of life and, for patients with advanced
dementia, feeding-tube use and hospital transfers within the last 90 days of life. We compared a
subset of hospice users from 2009, whose use of hospice was attributed to hospice expansion, with
a matched subset of non—hospice users from 2004, who were considered likely to have used
hospice had they died in 2009.

RESULTS—Of 786,328 nursing home decedents, 27.6% in 2004 and 39.8% in 2009 elected to
use hospice. The 2004 and 2009 matched hospice and nonhospice cohorts were similar (mean age,
85 years; 35% male; 25% with cancer). The increase in hospice use was associated with
significant decreases in the rates of hospital transfers (2.4 percentage-point reduction), feeding-
tube use (1.2 percentage-point reduction), and ICU use (7.1 percentage-point reduction). The
mean length of stay in hospice increased from 72.1 days in 2004 to 92.6 days in 2009. Between
2004 and 2009, the expansion of hospice was associated with a mean net increase in Medicare
expenditures of $6,761 (95% confidence interval, 6,335 to 7,186), reflecting greater additional
spending on hospice care ($10,191) than reduced spending on hospital and other care ($3,430).

CONCLUSIONS—The growth in hospice care for nursing home residents was associated with
less aggressive care near death but at an overall increase in Medicare expenditures. (Funded by the
Centers for Medicare and Medicaid Services and the National Institute on Aging.)
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Medicare expenditures for beneficiaries in their last year of life account for a quarter of the
annual payments made by Medicare.l From its inception, hospice has been viewed as
respecting patients’ goals of care with no resulting increase — or even with a resulting
decrease — in health care expenditures.2

Between 2000 and 2012, the percentage of Medicare decedents using hospice doubled (from
23% to 47%)° and hospice expenditures quintupled (from $2.9 billion to about $15.1
billion),> which raised budgetary concerns.5:” This increase was particularly large among
persons with non-cancer diagnoses and those residing in nursing homes.® The Medicare
Payment Advisory Commission and the Office of Inspector General have expressed concern
about hospice providers that may be selectively enrolling nursing home residents with
longer hospice stays and less complex care needs, thereby generating higher profit
margins.®7 It is unknown how growth in the number of hospice patients residing in nursing
homes has affected health care expenditures.

The evidence regarding the relationship between hospice and health care savings is
mixed,*6:9-12 and most studies have had important methodologic limitations.® An important
limitation is that most observational studies are not able to control for differences in
preferences for aggressive care. In the present study, we address this limitation in two ways.
First, we use mandatory nursing home assessment data that provide a wealth of risk
adjusters not available in most other studies, including proxies for patients’ preferences for
aggressive care (do-not-resuscitate [DNR] and do-not-hospitalize [DNH] orders). Second,
we capitalize on the natural experiment created by the rapid expansion of hospice in the
nursing home setting by using a difference-in-differences matching approach. This approach
provides better adjustment for confounders than has been used in previous studies.

METHODS
OVERVIEW AND STUDY POPULATION

An important concern with observational studies is that persons who elect and those who do
not elect hospice have different preferences for aggressive care. This concern regarding
selection bias and the lack of information on preferences is an important threat to the
validity of earlier studies that matched hospice users to persons who contemporaneously die
without hospice services.

Instead of using cross-sectional matching, we used a difference-in-differences cross-
temporal matching design. We took advantage of the natural experiment created by the
substantial increase in hospice use between 2004 and 2009 and compared a subset of
hospice users in 2009, whose use of hospice was attributed to hospice expansion between
2004 and 2009, with a matched subset of nonusers in 2004, who were considered likely to
have used hospice had they died in 2009.

We studied all 2004 (baseline period) and 2009 nursing home decedents who were 67 years
of age or older at death and who had fee-for-service Medicare for the last 2 years of life. We
did not include 828 persons (0.1%) whose last nursing home assessment was performed
more than 120 days before death. Although the use of data from later years would have been
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desirable, the nursing home assessment changed in 2010; the new assessment is not
comparable and is missing key information, such as DNR and DNH orders.

Medicare expenditures in the last year of life? were based on inpatient, outpatient, postacute,
home health, and hospice claims. In addition, carrier-file physician-visit claims for a random
20% sample were used. Expenditures for health care services starting before the last year of
life but overlapping with the last year of life were prorated. All expenditures were inflation-
adjusted to 2007 prices.13 We also examined claims-based measures that characterized the
aggressiveness and quality of end-of-life care. For all patients, we examined admission to an
intensive care unit (ICU) in the last 30 days of life. For patients with advanced dementia
(those with dementia and a Cognitive Performance Scale [CPS] score of 4, 5, or 6), we
examined feeding-tube use in the last 90 days of life and “burdensome transitions” (defined
as more than two hospitalizations for any reason or more than one hospitalization for
pneumonia, urinary tract infection, dehydration, or sepsis) in the last 90 days of life.14 The
CPS score ranges from 0 (intact) to 6 (very severe impairment), with a score of 5
corresponding to a score of 5.1 on the Mini-Mental State Examination (range, 0 to 30; <24
indicates cognitive impairment).

OTHER VARIABLES

Our main independent variable was hospice use in the last year of life. Detailed
demographic and clinical information was obtained from the Minimum Data Set (MDS), a
comprehensive assessment federally mandated for Medicare and Medicaid—certified nursing
homes. Our analyses adjusted for demographic characteristics (age at death, sex, race [white
or nonwhite], and marital status), four diagnosis groups based on the MDS assessments and
Medicare claims (cancer without dementia, cancer with dementia, dementia without cancer,
and other), a list of clinical coexisting conditions, measures of physical and cognitive
performance impairment (activities of daily living score and CPS score, respectively), DNR
and DNH orders, indicators of long (>90 days) and very short (<30 days) nursing home
stays before death, and time from the last MDS assessment to death. We also adjusted for
the number and mean length of stay of hospitalizations in the year before the last year of
life, to control for previous health care use patterns, which are known to predict use in the
last year of life.1> Our models also controlled for nursing home facility characteristics,
including proprietary status; whether it was hospital-based, was part of a chain, or had any
special care units; and the percentage of patients whose primary payer was Medicaid,
Medicare, or other (generally private pay). Facility data were obtained from the Online
Survey Certification and Reporting (OSCAR) component of the Centers for Medicare and
Medicaid Services Provider of Services file.16

STATISTICAL ANALYSIS

We created three well-defined matched groups of nursing home decedents in 2004 and 2009:
those who used hospice services during both periods (traditional hospice users, who used
hospice before and after the expansion of hospice use; group 1); those who used hospice in
2009 whose use was attributed to hospice expansion, matched to residents who did not use
hospice in 2004 but were considered likely to have been users had they died in 2009 (new
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users, those expected to use hospice only in the context of expanded hospice use; group 2);
and those who did not use hospice in 2009 matched with 2004 nonhospice residents
(nonusers, group 3).

The difference-in-differences matching model was used to estimate the association between
hospice use and outcomes by comparing changes over time for decedents in group 2 (new
users) with changes over time for decedents in group 3 (nonusers). This approach adjusts for
changes over time other than the change in hospice status. Group 1 (hospice users in both
years) offers a basis for the assessment of the secular changes among hospice users over this
period and is not used in the analysis in which the association between hospice and
outcomes is examined.

To account for case-mix differences between the 2004 and 2009 cohorts, we first used
propensity-score matching within each of the three groups to find decedents with similar
characteristics. Next, we applied a difference-in-differences multivariable regression model
based on the resulting matched decedents in groups 2 and 3, to adjust for the residual person
and facility characteristics that remained after matching.

Figure 1 provides a schematic depiction of the matching procedures. First, the 2004 cohort
was used to calculate the propensity for hospice election in 2004, pogos (Fig. 1, step 1). The
p2004 Model was applied to the 2009 cohort to predict who would have elected hospice if
they had died in 2004. Persons who used hospice in 2004 were matched one-to-one with
replacement to 2009 hospice users to form the first group using hospice in both years
(Gly004 and Glyggg in Fig. 1). The 2009 hospice patients who were left unmatched (G25qg9)
form the basis of the second group of decedents new to hospice in 2009. The propensity
score based on the 2009 cohort data, pqgo, is used to find one-to-one matches with
replacement for them (G25004) among 2004 non-hospice decedents who were likely to have
elected hospice had they died in 2009, to complete our group of “new to hospice” decedents
(Fig. 1, step 2). Because matching was done with replacement, some persons in 2004 were
selected as matches for more than one person in 2009. Finally, the last comparison group of
decedents that never used hospice was formed with the use of the 2009 propensity score,
P2009, to match each nonhospice decedent in 2009 (G35qgg) to one nonhospice decedent in
2004 (G35004)-

The propensity-score models of hospice election were calculated with the use of
multivariable logistic regression, with the patient and nursing home facility characteristics
listed above as covariates. Covariate balance among matched groups was examined with
standardized differences.1” The difference-in-differences models were estimated with the
use of a least-squares regression for Medicare expenditures in the last year of life and a
probability linear model for our clinical binary outcomes. These regressions included the
same covariates as the propensity-score models to adjust for residual imbalances in our
matching. We estimated robust standard errors adjusted for the clustering of persons within
nursing home facilities.18 A Supplementary Appendix, available with the full text of this
article at NEJM.org, contains additional details of the estimation process, the adequacy of
the matching model, and sensitivity analyses.
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RESULTS

CHARACTERISTICS OF THE NURSING HOME DECEDENTS AND MATCHED TREATMENT
AND CONTROL GROUPS

The total number of Medicare fee-for-service beneficiaries we identified who were 67 years
of age or older who died while they were nursing home residents was 786,328 (426,276 in
2004 and 360,052 in 2009). The mean age of the persons in our sample was 85 years, and
35% were male. Among the nursing home decedents in our total sample, 117,858 (27.6%) in
2004 and 143,394 (39.8%) in 2009 used hospice care. The mean length of stay in hospice
increased from 72.1 days (median, 17; proportion of hospice users with a length of stay >6
months, 12.3%) in 2004 to 92.6 days (median, 21; proportion of hospice users with a length
of stay >6 months, 16.7%) in 2009. Each year, approximately 15% of nursing home
decedents had cancer, 46% had dementia without cancer, and 10% had both cancer and
dementia. Among hospice users, these three rates changed from 18.6%, 46.6%, and 12.5%,
respectively, in 2004 to 14.5%, 51.9%, and 12.4% in 20009, reflecting a reduction in the rate
of cancer and a similar increase in the rate of dementia cases (Table S1 in the
Supplementary Appendix).

Using our matching approach, we identified 71,003 hospice users (49.5%) in 2009 who were
likely to have elected hospice in 2004 if they had died then (group G1lyqgg in Fig. 1). The
analytic comparison sample consisted of the remaining 2009 new hospice decedents (72,391
decedents, group G259g9) and 2009 nonhospice decedents (216,658 decedents, group
G32009) and their 2004 matches (groups G2,q04 and G3gg4 in Fig. 1). Decedent
characteristics were very similar within matched groups, which indicated adequate covariate
balance (Table 1). Among new hospice users and their 2004 nonhospice matched decedents
(G25009 and G25gp4), the mean age at death was approximately 86 years, about one third
were male, one quarter had a cancer diagnosis, close to 64% had Alzheimer’s disease or
another form of dementia, and coexisting conditions like emphysema or chronic obstructive
pulmonary disease, congestive heart failure, diabetes, and depression were common. Most of
these hospice users (77%) had a DNR order, but DNH orders were uncommon (less than
10%). The largest differences were in the rates of diabetes (25.3% in 2004 vs. 29.4% in
2009) and depression (43.1% in 2004 vs. 48.4% in 2009). Nursing home decedents who did
not use hospice in 2009 (group G3,g09) and their 2004 matches (group G3gp4) also shared
similar characteristics, with the largest differences being in the rates of diabetes and
depression.

END-OF-LIFE EXPENDITURES FOR THE MATCHED TREATMENT AND CONTROL GROUPS

Table 2 shows Medicare spending in the last year of life for decedents with or without
hospice care. Nursing home decedents not electing hospice in 2009 saw a mean increase in
expenditures of $3,143, as compared with a $9,906 increase among those electing hospice in
2009 (where increases are defined as relative to their matched 2004 non-hospice users), for
a net adjusted increase of $6,761 (95% confidence interval [Cl], 6,335 to 7,186). Analyses
stratified according to diagnosis showed that patients with cancer and without dementia
(14% of hospice group) had the smallest net increase, at $2,180 (95% Cl, 826 to 3,534),
whereas the hospice patients with dementia and without cancer (52% of the hospice group)
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had the largest net increase, at $8,592 (95% ClI, 8,126 to 9,058). Decedents in for-profit
nursing homes were slightly more likely to elect hospice (adjusted odds ratio, 1.20; 95% ClI,
1.18 to 1.22) and had a net adjusted increase in expenditures of $3,461 (95% Cl, 2,770 to
4,152) on average. A breakdown of total expenditures according to type of care highlights
that although hospice election is indeed associated with some reduction in costs related to
hospitalizations and other types of care ($3,430), the savings are lower than the cumulative
costs of hospice care ($10,191) (Table 3).

CHANGES IN THE AGGRESSIVENESS OF END-OF-LIFE CARE

As compared with nursing home decedents who did not elect hospice, those who elected
hospice in 2009 had a larger reduction (relative to their 2004 nonhospice matches) in their
aggressive end-of-life care outcomes. Their rate of ICU admission in the last 30 days of life
decreased by 1.1 percentage points, as compared with an increase of 5.9 percentage points
for 2009 non—hospice users, for a net adjusted decrease of 7.1 percentage points (95% Cl,
7.5 to 6.6). Similarly, among persons with advanced dementia, in the last 90 days of life,
hospice users had modest net adjusted decreases in burdensome transitions of 2.4 percentage
points (95% ClI, 3.0 to 1.8) and decreases in feeding-tube insertions of 1.2 percentage points
(95% Cl, 1.6 to 0.8) (Table 2).

DISCUSSION

The landscape of hospice providers in the United States has changed, from small not-for-
profit providers to increasingly for-profit hospice chains. The percentage of persons
receiving hospice care in a nursing home tripled from 14% of Medicare decedents in 19998
to nearly 40% in 2009. Medicare pays a per-diem rate for routine hospice care, regardless of
whether services are provided, which raises the policy concern that profit motives may be
driving selective enrollment of nursing home residents without cancer, who have longer
hospice lengths of stay.®7 Recent regulations to address the growth of long hospice stays,
such as the physician narrative implemented in 2009 or the face-to-face visit requirement
implemented in 2011, have had a negligible effect.2 Using a difference-in-differences
matching approach, we found that although hospice use was associated with a reduction in
aggressive end-of-life care, it was also associated with a net increase of $6,761 in Medicare
expenditures per decedent in the last year of life.

The higher level of expenditures has two primary explanations. First, an increased mean
hospice length of stay led to additional Medicare expenditures. In our unmatched cohorts,
the mean hospice length of stay increased from 72.1 days in 2004 to 92.6 days in 2009. This
increase is largely due to the growth in the number of nursing home hospice residents
without cancer (who have less accurate 6-month prognoses)?! from 16% of hospice
admissions in 199022 to 68% in 2012, and 75% in nursing homes.®> Second, hospice savings
arise through avoidance of hospitalizations and curative treatments. However, among 2004
nonhospice decedents, those considered likely to have elected hospice had they died in 2009
had lower end-of-life care expenditures than did those considered likely not to have used
hospice had they died in 2009 ($30,636 vs. $36,745) (Table 2). These two reasons — longer
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hospice stays and low use among the non-hospice users most likely to elect hospice —
make it hard to achieve any savings.

Previous research on the association between hospice and health care expenditures has
provided mixed results and has had important limitations.? At best, studies used cross-
sectional matching approaches, relied primarily on claims-based risk factors,19-12 excluded
beneficiaries with long hospice stays,* or examined expenditures in the last month of life.11
By focusing on nursing home patients, our study addressed these limitations by including a
rich array of potential confounders and accounting for selection bias with a new difference-
in-differences cross-temporal matching model that controlled for time-invariant unmeasured
differences between hospice and nonhospice groups. Furthermore, we examined the effect of
hospice on expenditures in the last year of life from a population perspective, providing key
policy information on whether the current use of hospice is cost-neutral. °

There are certain limitations in the interpretation of this study. Our results, which are based
on fee-for-service Medicare beneficiaries, may not be generalizable to nursing home
residents with Medicare Advantage or to non—nursing home residents. However, Medicare
Advantage nursing home decedents have characteristics similar to those of fee-for-service
nursing home decedents (see Table S4 in the Supplementary Appendix). Also, our findings
pertain to nursing home residents who started using hospice services in 2009. However, our
findings were robust under sensitivity analyses involving nursing home facilities that had no
hospice in 2004 (see Table S5 in the Supplementary Appendix). Finally, our analyses offer
some measures of how hospice reduces the aggressiveness of care for dying patients, but it
does not include other quality-of-care measures.23-25

Increasingly, hospice is provided in nursing homes. Our finding of an increased cost of
$6,761 associated with hospice use per decedent needs to be considered in light of evidence
that hospice improves the quality of care and that the decision to enter hospice services is
consistent with the patient’s goals and wishes for care. Cost neutrality or savings was a
policy goal of the Medicare hospice benefit at its onset. If we are to achieve this policy
objective, hospice must be provided at the right time and for the right duration.
Prognostication in patients without cancer is difficult. If patients improve, reconsideration of
the goals of care and the appropriateness of continued hospice care is warranted. Our study
raises important concerns regarding the efficiency of hospice services from a societal
perspective, especially if the motivation for keeping persons on hospice services (at $159
per day in fiscal year 2015) is increasing profit margins and not improving patients’ quality
of life. With the current payment policy based on a flat per-diem payment rate, and given the
increase in long hospice stays, the Medicare hospice benefit may not achieve cost savings.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Overview of the Analytic Difference-in-Differences Cross- Temporal Matching
Approach

Step 1 forms group 1 of “traditional” hospice users: the propensity-score model of hospice
election in 2004 (p2qo4) is used to match one-to-one with replacement each hospice user in
2004 (group Glygp4) to a hospice user in 2009 (group Glogog); Glogog represents those most
likely to have used hospice in 2004. In step 2, the propensity-score model of hospice
election in 2009 (p2qog) is used to form groups 2 and 3, used in the final analysis. Group 2 is
formed from all the 2009 hospice users who remain unmatched in step 1 (G25q09) and their
matched (with replacement) 2004 nonhospice decedents (G25gp4)- Similarly, group 3
consists of all the 2009 nonhospice decedents (G3,q09) and their matched (with
replacement) 2004 nonhospice decedents (G3,q04). Note that because matching is done with
replacement, some 2004 nonhospice decedents are not selected into G254 Or G32g04 as best
matches for those in G2;0g9 0r G3ggg9 and are not used in our comparative analysis. Our
difference-in-differences model calculates the effect of hospice use among new hospice
users as the difference of the changes in outcomes over time for groups 2 and 3: (G2,qqg9 -

G22004) — (G32009 - G32004)-

N Engl J Med. Author manuscript; available in PMC 2015 November 07.



Page 11

Gozalo et al.

z0- zeT zer T1- 16 g6 (%) e1uownaud
6°¢ 1€ Sz v'e ze Sz (%) ewupsy
68 14 9e 70T 78y TEY (%) uoissaida@
0'2- G'6T €z 02— L'6T §'Te (%) 3uaproge 1enasen0IqaIsd
T 6°€T GET TT v'eT 0€T (%) asessip Jenosen [esaydiiad
02 697 19T 10 9'GT 'GT (%) aseasip Leay 211019]9S0LBHY
v'6 L'2e ¥'82 16 v'6C €62 (%) sereqeIq
ge- 605 9'Zs 9e- Sy 99y (%) aunjrey peay aansebuod
(%)
S¢ €9¢g T'GE 9'¢ far4s 50¢ aseasip Areuownd aA119N1SCO 21U0IYD JO ewasAydw3
L'2- 8'z¢e 0ve ge- ST 622 (9%) enuswap ou pue 130U ON
0T 417 L'vy ¥'0- 128 FArAS] (%) 190ued OU pue BRUBWAJ
ST €8 6L 4> 2T A (9%) enuswsap pue 13oued
0T L'€T '€ 1 44" L'€T (%) enuawWap ou pue Jssued
LT 992 v'se 12 e 1€ (%) pare
Ty €T 01T 9v €01 68 (9%) 80e1 BNYMUON
6T v'.E 098 vz 02 6°0€ (%) x@s afeN
14 'S8 2's8 2T 098 658 (1A) yreap 1e 8By
490WB BYJIQ pezipsepuerS  (859'9T2 (859'9TC 490Us YA peziprepuers  (T6ECL (T6E'2L
= N) 800cgo =N) "% = N) 800czo = N) "%0¢z9

Zm dnou9) dno 15 aoidsoyuoN

ZN dnou9) dno i ao1dsoH

olisiBie eyd

Author Manuscript

. dnouo Buiyore|\ 01 Buploddy S)usPsda swoH BuisinN Jo uostiedwo)

T alqel

Author Manuscript

Author Manuscript

Author Manuscript

N Engl J Med. Author manuscript; available in PMC 2015 November 07.



Page 12

Gozalo et al.

"00T 03 00T— WoJy s1 abuel ay dnoibagns 00z (Paydrew) ays st 0 pue dnosbgns 600z aup SI T d1aym .N\.lm + (Osouerren +Taouenen)] + (Ouesw — Tuesw) x QT Se PauULJap 8. SBUBIBHIP PazZIpIepuelS

pasn aAey 0] 10U AJa)1] PaIapIsuod 00z Ul siasn adidsoy sapnjoul 6002z9 dnois 600z Ul palp pey Aay 41 8d1dsoy pasn aAey 0} A|aX1] PaIapIsuod 00z Ul siasn adldsoy—uou sapnjoul ¥002z9 dnoio

*(uawiredwi
anubo9 saedIpul yZ> ‘0g 01 0 ‘9bues) uoireUIWEXT 81BIS [eIUSAI—IUIA U} UO T'G 40 8102s & 0} Buipuodsaiiod G Jo 2109 & Yyim ‘(Juawiredw a1anas A1an) 9 03 (3oriul) 0 wody sabuel 8109s SdD Ayl

§

‘syutod abejusdiad se UaAIB aie SaouBIaIp pazipiepuels ‘sabejusdiad se
passaldxa SoNsIIgoeIRYd 104 . SISIXa JuaLWaalbe as19aid ou Inq ~‘8ouaialdip 8]q16ijBau e ayealpul 01 (anjeA ainjosge ui) siulod sfejussiad QT U SSB] JO 80UBIBILIP PZIPJepUR]S B Pasn aARy SaIpNIS sWO0S
d T § d 6T 6116 d a6 d

t

's|re1ap Jayuny Joj Xipuaddy Arejuswsa|ddng ayy 89S “8z1s ajdwes paydlew awes aney
6002 pPue 00z ey 0s SfenpiAipul paybiam uo paseq ale suosiad payorew jo sdnoib 00z auy 10} a1qel ayl ul s)ynsal ay L ‘dnoib asidsoyuou ay) 4oy TGE'6ET pue dnoib adidsoy ayy 1oy /28 sem sdnolb
00z oM Y} Ul suosiad anbiun Jo Jaquinu 8yl ‘600Z Ul Uosiad auo uey) aJow Joj SaYdJeW Se Palaafas aIam 00z Ul suosiad awos ‘Juawade|das yiim auop sem Buiyorew asnedag "600z Ul Siasn ad1dsoy

—uou sapnjoul 600Zg9 dnoio pue ‘600z Ul palp pey Aays 41 831dsoy asn 03 10U anUUOI 03 AJ8x1] PaJapISu0d aiam oym 00z Ul siasn ad1dsoy—uou sapnjoul Y00Zg9 sdnois ‘00z ul paip pey Aays 41 8didsoy

1

189S Bled WNWIUIN SAIA PUB ‘8[80S 80URWI0LIAd aANIUB0D SdD ‘BulAll Ajrep Jo SanIAIoe sslousp 1Ay
*

£1- 012 ST'C 80- T2 0z2 (sAep) Aels Jo yibua [endsoy ues|
Ureap
g€ 2L0 89°0 8¢ 9.0 2.0 40 1eah 8y a10§3q Jeak BU Ul suonezfedsoy Jo "oN
L'T- AT LSz 0z- T¥e 9ve (sAep) yresp 01 SN 1se| WoJL Wi L
L0 €19 09 £T- €08 508 (%) sAep 06< Ae1s swoy BuisinN
e~ L'9T 6'LT TT- 69 el (9%) shep og> Arls awoy Buisinn
T1- 799 6'99 80 Vil 0'LL (%) siopio aleIvsnsal-lou-oQ
8'c vl 59 Ty 6 18 (9%) slapio az1fendsoy-1ou-0Q
€G- Syl 9T 62— 8'6Z €12 (%) SAW 1se| 8duls Bulussiom 81038 1AV
G0- 112 TTZ 62— 871z 0z |,2408 1AV
80T~ 60 62'€ s Sr'e 99'¢ §91095 SdO
€0 4 rAr4 G0 ST v'T (9%) e1waondas
Te- L'e N4 g'e e 6'¢ (%) uonosyus Arorendsay
490UB oI pezip fepuels  (859'9TC (859'9TZ 490UB lBJ}IQ pezip fepuels  (T6E'2L (Tee'2L
= N) 800cgg =N) "0go =N) 800¢zg =N) "0z

_,Am dno J9) dno i aoidsoyuoN

_%N dnoJ9) dno i ao1dsoH

o1s1BIE YD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2015 November 07.

in

available

N Engl J Med. Author manuscript



Page 13

Gozalo et al.

“uonouNy Ul Juswiredwi JeyealB Bunosigal sanfen Jaybiy yum ‘gz 01 0 Wody sabuel 8109s 1AV oc._.:.

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

N Engl J Med. Author manuscript; available in PMC 2015 November 07.



Page 14

Gozalo et al.

E.m_w%m 10 ‘uonreIpAyap ‘uondayul 191} Areunn ‘eluownaud Joy uolrezijendsoy suo uey) a1ow 10 Uoseal Aue Joj suolrezijendsoy oM} Uey) 10w Se paulap sem suolezijendsoy awosuaping w_gz_:s___
“(quawuredw aARIUBOI S3IRIIPUI 72 MOJ3( 8109 B YdIYM UO) UoITeuIWeXT a1elS [eIUSN-IUIAl U} UO £'GFT'S

J0 91025 S F ueaw e 0} spuodsallod ([Juswuredwi a1anss A1an] 9 03 [19eul] o wouy Buibuel 8[eds e Uo) G JO 81095 SAD V "PAPN|IUI 8JB 9 IO ‘G ‘¥ JO 810IS SO B Pey OyYM BIUBWAP JBY10 IO S, JaWIsyz|y

Ym syuapadaq ‘dnolb aoidsoyuou sy Ul papnjoul a1am sjuspadap /9z' TS pue ‘dnoib ad1dsoy ay) Ul papn|oul a1am SJUaPadap GE/ ‘2z ‘enuawap 40 sadA) Jaylo pue aseasip S, aWIaYZ|y PadueApe BH_P
"PaydRelILN Ya| SIUP3IIP 81dSOYUOU 1002 ObY'EHT dU}

10} ¥78°9E$ PUE ‘S)UaPadap 321dsoy 00z 0} Paydrew Sluapadap adldsoy 00z (Aunybiem Jaye) 858°/ TT ayl 10) T8S‘0V$ ‘7002 Ul SIUBPadap ad1dsoy 858/ TT aU} 40} T2 Ov$ :SMO]|04 Se a1am suosiiedwod ayy
u1 pasn Jou sdnoJf 1oy sainyipuadxa uesw pajsnipeun ayy ‘dnoib aa1dsoyuou ayy ul papnjoul a1am S)uspadIap 859°9Tz pue ‘dnolb 8d1dsoy sy ul papnjoul d1aM S)USPBIBP TEE'Z/ ‘PaUIGUIOD SUOIIPUOD [[e EH_m

'S3IM|19e) awoy Buisinu ulyym sjuapadasp o Buiaisn|d Joy paisnipe alam sjeAlslul 83UspIyu0D “SINSIIBIdRIRYD awoy Buisinu pue uosiad o) apew sem EmEHw:_u,qH

'(¥00Z¢go - 6002g9) - (¥00Zz9 - 6002z9) :(¢ dnoib) dnoib j03u0d 321dsoyuou sy} J04 W JAAC 32UBIBLP 8yl snuiw (z dnotb) dnoih ad1dsoy ayy 1o} awil JIBA0 82UBIBLIP BU) Se PaJe|NdJed alam mms_m>+

'Sa0UBIBYIp Julod-abejusalad se passaidxa ale sabejusolad se paInNseswl S3L0IIN0 Ul SBOURIdKIQ *SIBI[OP 200Z Ul 88 sainypuadxe ||y
*

(%))j1 40
(8T-010%¢-) e (g1-062-) 2C- L'TT 01T g9 08 sAep 06 1se] 8y} Ul suonezifeldsoy swosusping sjdnnw Auy
(80-0971-)2T- (90-019T-) T'T- 9'g 09 €c 8¢ (%) 3311 40 sAep 06 1se] 3U) U1 SuoIIBsUI aqN}-Buipasy Auy
(5ze'0T 0160T'6) LTL'6 (902'0T 01 £¥2'6) 5.6'6 22E'e 125'2C 181'0€ G0.'8T ($) a1 Jo Jeak 1se| ayp ul saanipuadxa a1edIps|Al [810) Ues|A

,BRUBLLIBP JLO O BSESSIP S, JOWIBYZ]Y PEIUBADE UNIM SJUSPadeQ

(99-01G62-)T'L- (g9-0ay'2-)0L- rAVKA €Te T€ET a4 (%) 8411 Jo sAep Og 1se| Y} Ul 818D JUN 8180 dAISUBIUL AUy

(981°2 01 GE€'9) TAL'9 (¢82'L 01 ¥12'9) €9L'9 888'6€ G7.'9€ fazsil4 9€9'0¢ ($) ay11 Jo seak 1se] AU Ul saIMIPUXa SIedIP3IA [€10} UESIN

gPAUIGUIOD SUOMIPUOD |1

8ONM 9 ?OONM 9 8ONN 9 §NN 9

(12 %36) 590U RYHIA 110 %56) s9oue YA (€ dnou9) dno i so1dsoyuoN (¢ dno o) dnoto so1dsoH Elillesiiile]
u120Ue BYIA PaNIpY u120Ue RYIA paIsnipeun

,’SAW02INQ 81eD 841T-J0-puUT] PUE 8417 JO JBS A ISeT U} Ul SaIn}ipuadx3 81edIpalAl [e10L pue 891dsOH JO UOIIRID0SSY

¢ ?olgel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

PMC 2015 November 07.

in

available

N Engl J Med. Author manuscript



Page 15

Gozalo et al.

"3180 Y)[eay awoy pue ‘ased ainde-1sod

Aj19e4 uoneIgeyas Jusitedur ‘suonezijenidsoy oueIydAsd ‘suonezifelidsoy ased anoe wisl-buoj ‘(Jerdsoy e ul sAep uonealasqo ‘uawiedap Aouabiaws “6:a) aled Juairedino apnjoul saanupuadxa Jayl0

T
"(¥002g9 - 600¢g9) - (Y00Zzo - 6002z9)

:(€ dnoiB) dnoub j013u02 ad1dsoyuou auy) 1oy awil I8N0 sanyipuadxa ul aoualayip ay) snuiw (g dnoib) dnolb ao1dsoy ayl 4oy awi JaAO0 Sainjipuadxa Ul 8dUaJaj)Ip ay} Se Paje|ndfed ale sadualaip 19N

1
*SIe||op £00Z Ul 8Je sainypuadxe ||y
*

1929 688'6€ Si1'9€ Zrs'or 1£9'0€ leoL
vOr- v18'9 £62's 986 69"y 1ou0
(44 082'9 2€6'S 06€'S 790'S sosuadxa g 1ed 21edIpa|Al JOY10 40 SHSIA UeldIsAyd
66— 6L2'L 099'8 169'S 2208 a1ea Aujioey-Buisinu-payims
090'¢- 9TS'6T 098'9T 8L9'€T 280°€T suonezielidsoH
T6T°0T 0 0 T6T°0T 0 301dsoH
slejjop
mOONmo vOONmU 9 mOONN 9 §NN 9
20w BIIA BN (¢ dnou9) dnoig aaidsoyuoN (g dnoto) dnois aoidsoH adA ] ainlpuadx3g

. 8dA L ainnpusdx3 01 BuIpi020Y Sjusled 801dSOH Buowe afi7 JO Jea A 1SeT] Y1 Ul Saunlipuadx3 a1edIpaiA Ues|Al Ul 30uaiajid 18N palsnipy

Author Manuscript

Author Manuscript

€9l|qel

Author Manuscript

Author Manuscript

N Engl J Med. Author manuscript; available in PMC 2015 November 07.



