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Abstract
BACKGROUND—Health care transitions in the last months of life can be burdensome and
potentially of limited clinical benefit for patients with advanced cognitive and functional
impairment.

METHODS—To examine health care transitions among Medicare decedents with advanced
cognitive and functional impairment who were nursing home residents 120 days before death, we
linked nationwide data from the Medicare Minimum Data Set and claims files from 2000 through
2007. We defined patterns of transition as burdensome if they occurred in the last 3 days of life, if
there was a lack of continuity in nursing homes after hospitalization in the last 90 days of life, or if
there were multiple hospitalizations in the last 90 days of life. We also considered various factors
explaining variation in these rates of burdensome transition. We examined whether there was an
association between regional rates of burdensome transition and the likelihood of feeding-tube
insertion, hospitalization in an intensive care unit (ICU) in the last month of life, the presence of a
stage IV decubitus ulcer, and hospice enrollment in the last 3 days of life.

RESULTS—Among 474,829 nursing home decedents, 19.0% had at least one burdensome
transition (range, 2.1% in Alaska to 37.5% in Louisiana). In adjusted analyses, blacks, Hispanics,
and those without an advance directive were at increased risk. Nursing home residents in regions
in the highest quintile of burdensome transitions (as compared with those in the lowest quintile)
were significantly more likely to have a feeding tube (adjusted risk ratio, 3.38), have spent time in
an ICU in the last month of life (adjusted risk ratio, 2.10), have a stage IV decubitus ulcer
(adjusted risk ratio, 2.28), or have had a late enrollment in hospice (adjusted risk ratio, 1.17).

CONCLUSIONS—Burdensome transitions are common, vary according to state, and are
associated with markers of poor quality in end-of-life care. (Funded by the National Institute on
Aging.)

Health care transitions, such As the hospitalization of nursing home residents, have the
potential for fragmentation of care, changes in the management of chronic diseases,
duplication of diagnostic workups, and medical errors.1–7 Few previous reports have
described health care transitions among nursing home residents who had advanced cognitive
impairment. These patients and their family members are especially vulnerable to the
adverse consequences resulting from transitions, particularly during end-of-life care.
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Pertinent sources of distress include the trauma of the physical transfer, increased confusion
because of unfamiliar settings and providers, inadequate ability to address the patient’s
special needs (e.g., assistance with feeding), and lack of communication regarding goals of
care. Transitions among patients with advanced dementia are often avoidable8–13 because
common complications in such patients can be treated with equal efficacy in the nursing
home. When comfort is the main goal of care,14 health care transitions are seldom consistent
with that goal.15–18

To examine health care transitions among nursing home residents with advanced cognitive
impairment at the end of life, we linked nationwide data from the Medicare Minimum Data
Set (MDS) and claims files from 2000 through 2007. The objectives of the study were to
describe rates of burdensome transition in this population, identify factors that were
associated with an increased rate of burdensome transition, and examine the association
between regional rates of burdensome transition and outcomes that are markers of poor
quality in end-of-life care.

METHODS
STUDY POPULATION

We identified the study population using MDS data on all nursing home residents in the
United States, which are regularly updated, and Medicare claims data from January 1, 2000,
through December 31, 2007. The MDS is a federally mandated, comprehensive assessment
tool that contains detailed demographic and clinical information. The criteria for eligibility
included enrollment in a Medicare fee-for-service plan, residence in a nursing home 120
days before death, an age of more than 66 years, a need for extensive assistance or total
dependence with respect to all seven activities of daily living (ADLs) that are captured in the
MDS ADL scale, and advanced cognitive impairment (as defined by a cognitive
performance score of 5 or 6 on the MDS assessment completed closest to 120 days before
death). The ADL scale is a validated measure of physical functioning that ranges from 0
(independent in all seven ADLs) to 28 (total dependence in all seven ADLs).19 A cognitive
performance score of 5 (on a scale ranging from 0 [intact] to 6 [very severe impairment,
with eating problems]) corresponds to a mean (±SD) score of 5.1±5.3 on the Mini–Mental
State Examination20 (on which a score below 24 indicates cognitive impairment).

DEFINITION OF BURDENSOME TRANSITION
Transitions were identified with the use of the residential-history file, an algorithm that uses
Medicare claims files and MDS data to track the location of Medicare beneficiaries on a
daily basis.21 A burdensome transition was defined on the basis of a previously conducted
narrative analysis with families of persons who had died in a nursing home22 and the expert
opinion of geriatricians and palliative medicine specialists.

Three types of transitions were classified as being potentially burdensome: any transfer in
the last 3 days of life, a lack of continuity of nursing home facilities before and after a
hospitalization in the last 90 days of life (i.e., going from nursing home A to the hospital and
then to nursing home B), and multiple hospitalizations in the last 90 days of life. Multiple
hospitalizations were defined as either 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, as ascertained from Medicare claims files. Fewer hospitalizations
were required for these diagnoses because they are predictable end-of-life events in patients
with advanced cognitive impairment and are potentially manageable with appropriate
advance care planning, without the need for hospitalization. A burdensome-transition score
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was created (range, 0 to 3) on the basis of the occurrence of any event in each category
during the last 90 days of life.

OTHER VARIABLES
The age of patients was taken from the Medicare denominator record. Data on
sociodemographic characteristics (sex, race or ethnic group, and education) and health status
were derived from the MDS assessment. Measurements of health status included the number
of coexisting medical conditions; functional status; the presence or absence of weight loss,
swallowing problems, pneumonia in the previous 7 days, orders to forgo life-sustaining
treatment, and written advance directives; and the stability of the patient’s condition (as
rated by nursing home staff). Coexisting medical conditions included diabetes mellitus,
congestive heart failure, hip fracture in the previous 90 days, stroke, coronary artery disease,
renal disease, type of dementia, and cancer. Advance directives and orders to forgo life-
sustaining treatment included the presence of a durable power of attorney for health care, a
living will, a do-not-resuscitate order, and a do-not-hospitalize order.

Variables that characterized the quality of end-of-life care in patients with advanced
dementia were based on the literature23 and obtained from Medicare claims and MDS data.
Measures included insertion of a feeding tube in the last 90 days of life, admission to an
intensive care unit (ICU) in the last 30 days of life, and enrollment in hospice in the last 3
days of life. Among the nursing home residents with an MDS that was completed in the last
30 days of life, the presence of stage IV pressure ulcers was examined.

STATISTICAL ANALYSIS
We evaluated the characteristics of patients in the entire cohort and stratified these
characteristics according to the number of burdensome transitions, using means for
continuous variables and frequencies for categorical variables. The proportion of patients in
each state (categorized into quartiles) who had at least one burdensome transition during the
study period was calculated.

Adjusted risk ratios were calculated with the use of modified Poisson multivariate regression
to examine the associations between characteristics of the patients derived from the baseline
MDS and the number of burdensome transitions.24–26 The multivariate model was adjusted
for sociodemographic characteristics, the presence or absence of advance directives, and the
above-mentioned health measures, as well as the MDS–CHESS (Changes in Health, End-
Stage Disease, and Symptoms and Signs) score27 (a measure of the risk of death among
nursing home residents) and the year of death to adjust for secular trends. Standard errors of
multivariate models are based on the robust (sandwich) variance estimator.24

In a second analysis, we examined the association between residence in hospital referral
regions with ascending rates of burdensome transition and the quality of end-of-life care
among cohort members who died in the 2006–2007 period. In order to avoid the bias of
using the same years of data for the exposure and outcome (i.e., simultaneity bias), the rates
of burdensome transition in hospital referral regions were calculated for the period from
2003 to 2005 and were grouped into quintiles. We used chi-square tests and t-tests to
evaluate unadjusted associations. Multivariate analyses were conducted with adjustment for
the above-mentioned characteristics. Adjusted risk ratios with 95% confidence intervals
were derived from modified Poisson multivariate regression analyses that accounted for the
binomial outcomes. Sensitivity analyses with the use of a log-binomial regression
model24–26 showed almost identical results. Sensitivity analyses were repeated among
patients with a diagnosis of dementia and those with total dependence in all seven ADLs.
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RESULTS
CHARACTERISTICS OF THE PATIENTS

Between 2000 and 2007, we identified 474,829 nursing home residents with advanced
cognitive impairment 120 days before death. The residents’ mean age at the time of death
was 85.7±7.6 years; 78.0% were women, 83.0% were white, and 37.9% had less than a
high-school education (Table 1). A total of 54.0% of residents had swallowing problems,
and 15.4% had recent weight loss. The majority of residents had a do-not-resuscitate order
(73.0%), but do-not-hospitalize orders were rare (6.8%).

BURDENSOME TRANSITIONS
A total of 90,228 nursing home residents (19.0%) had at least one burdensome transition in
the last 90 days of life (Table 1). On the basis of our definitions, the distribution of the type
of burdensome transition was as follows: 55,039 subjects (11.6%) had a health care
transition in the last 3 days of life, 12,827 (2.7%) had a lack of continuity in nursing home
provider after a hospitalization in the last 90 days of life, and 38,573 (8.1%) had multiple
hospitalizations in the last 90 of life. The proportion of nursing home residents who had at
least one burdensome transition varied widely across states, ranging from 2.1% in Alaska to
37.5% in Louisiana (Fig. 1, and Table 1 in the Supplementary Appendix, available with the
full text of this article at NEJM.org). Over time, the rate of one or more burdensome
transitions increased from 17.4% (in 2000) to 19.6% (in 2007), with the majority of that
increase occurring between 2000 and 2003.

Table 2 describes each type of burdensome transition, including the overall rates and
variations according to state. The results of univariate and multivariate analyses of the
association between patients’ characteristics and the number of burdensome transitions are
presented in Tables 1 and 3, respectively. As compared with whites, members of other racial
and ethnic groups were more likely to have a burdensome transition, including blacks
(adjusted risk ratio, 1.24; 95% confidence interval [CI], 1.22 to 1.26) and Hispanics
(adjusted risk ratio, 1.24; 95% CI, 1.21 to 1.27). Other variables associated with a
significantly increased risk of a burdensome transition were male sex (adjusted risk ratio,
1.20; 95% CI, 1.18 to 1.22), lack of a written advance directive (adjusted risk ratio, 1.15;
95% CI, 1.14 to 1.17), lack of a do-not-resuscitate order (adjusted risk ratio, 1.63; 95% CI,
1.61 to 1.65), and lack of a do-not-hospitalize order (adjusted risk ratio, 2.14; 95% CI, 2.06
to 2.23). Finally, residents who died in 2007, as compared with those who died in 2000,
were slightly more likely to have a burdensome transition (adjusted risk ratio, 1.16; 95% CI,
1.13 to 1.19).

QUALITY OF END-OF-LIFE CARE
Table 4 examines the association between rates of burdensome transition, according to
hospital referral region, and the risk of other markers of a poor quality of end-of-life care.
Hospital referral regions were ranked into quintiles on the basis of rates of burdensome
transition of nursing home residents who died between 2003 and 2005. The distribution of
markers of a poor quality of end-of-life care among 102,620 nursing home residents with
advanced cognitive impairment in 2006–2007 was as follows: 9324 (9.1%) were
hospitalized in an ICU in the last 30 days of life, and 6222 (6.1%) were referred to hospice
care in the last 3 days of life. Among 38,092 persons with an MDS assessment in the last 30
days of life, 5176 (13.6%) had a stage IV decubitus ulcer. Among 20,573 persons for whom
Medicare Part B data were available, 881 (4.3%) had a feeding tube inserted in the last 90
days of life.
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Residence in a region with an increased rate of burdensome transition was generally
associated with a poorer quality of care. This association remained significant even after
multivariate adjustment. As compared with regions in the lowest quintile of burdensome
transitions, nursing home residents in the regions with the highest quintile were more likely
to have a feeding tube (adjusted risk ratio, 3.38; 95% CI, 2.48 to 4.60), spend time in an ICU
in the last 30 days of life (adjusted risk ratio, 2.10; 95% CI, 1.93 to 2.29), have a stage IV
decubitus ulcer (adjusted risk ratio, 2.28; 95% CI, 2.04 to 2.54), or be enrolled in hospice
late (adjusted risk ratio, 1.17; 95% CI, 1.07 to 1.28). All sensitivity analyses that were
conducted for the subgroup of patients with a diagnosis of dementia and those with an ADL
score of 28 (total dependence) had results that were similar to those of the main analyses.

DISCUSSION
Previous research on health care transitions has focused on hospital transitions. In this study,
we attempted to define patterns of transition among persons with advanced cognitive
impairment who were in a nursing home 120 days before death. For patients with dementia,
which is a progressive, fatal illness, health care providers and families are faced with
making decisions about transitions that should reflect a weighing of the goals of care and the
risks and benefits of a transition. A total of 96% of family members report that comfort is
the primary goal of care for their relatives with advanced dementia.14 Yet as we found, the
pattern of transitions among nursing home residents with advanced cognitive impairment is
often inconsistent with that goal. From a societal perspective, these transitions are costly,
and many are potentially avoidable through advance care planning or treatment of infections
in the nursing home. In our study, 81% of the nursing home residents with advanced
cognitive impairment did not have a burdensome transition. Yet nearly one in five residents
had one or more such transitions, with rates in some states as high as 37.5%. High rates of
burdensome transition were also associated with several markers of a poor quality of care.

Jencks and colleagues28 reported that one in five Medicare patients who were discharged
from an acute care hospital in 2003–2004 were readmitted within 30 days. However, the
investigators did not address the issue of whether the initial hospitalization was appropriate.
We specifically focused on a cohort of functionally dependent persons with advanced
cognitive impairment, representing a population of patients for whom hospitalization may be
avoidable and, in the majority of instances, is inconsistent with a goal of comfort. Since
pneumonia and other infections are expected in end-stage dementia, recurrent
hospitalizations for these conditions are potentially avoidable. A randomized, controlled trial
of pneumonia treatment among nursing home residents showed that the majority of residents
with pneumonia can be treated in the nursing home without a significant effect on mortality,
level of functioning, or health-related quality of life.9 These results are supported by
observational studies.8,11 Treatment of dehydration with hypodermoclysis can be safely
provided in the nursing home.29 Hospitalizations for both pneumonia and urinary tract
infections are considered avoidable in the nursing home setting.30 The Evercare model of
capitated payments and the assignment of a nurse practitioner to oversee the care of frail
nursing home residents were shown to result in fewer hospitalizations and saved $103,000
per nurse practitioner in hospital costs.12,13 The savings with the Evercare model were
achieved with survival and quality outcomes that were similar to those with conventional
care.

It is reassuring that 81% of nursing home residents had no burdensome transitions, which
suggests that generally appropriate decisions are being made to avoid such transitions. But
there are opportunities for improvement. The rate of burdensome transition increased by 2
percentage points during the 8 years of observation (from 17.4% in 2000 to 19.6% in 2007),
and there was striking variation among states in the rate of burdensome transition. A
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potential explanation is the current financial incentives under Medicare and Medicaid.
Hospitalization generally qualifies a nursing home resident with Medicaid coverage to
receive Medicare payments for skilled services, which reimburse the nursing home at a
higher rate. In addition, states’ Medicaid payment rates and bed-holding policies that pay
nursing homes to keep a bed open for hospitalized residents are associated with increased
rates of hospitalization of nursing home residents.31–33 These financial incentives probably
result in health care transitions that contribute not only to excessive costs but also to a
poorer quality of end-of-life care, as reflected in increased rates of feeding-tube insertion,
time in an ICU, late hospice referral, and a stage IV decubitus ulcer before death.

Our study has several limitations. With the exception of advance directives and orders to
forgo life-sustaining treatment, as noted in the MDS, we have no information regarding
patients’ preferences. However, two studies, by Barnato et. al.34 and Teno et. al.,35 showed
that patients’ preferences explain little about the regional variation in health care utilization
at the end of life. In addition, we can report the associations between nursing home
residence in a region with an increased rate of burdensome transition and markers of a poor
quality of care at the end of life, but we cannot make causal inferences. It is possible that
attributes of these regions other than the rate of burdensome transition may explain the
observed lower quality of end-of-life care received by nursing home residents with advanced
cognitive impairment. Research is needed to understand the multiple factors that contribute
to the observed regional variation in rates of burdensome transition. Finally, we relied on a
retrospective design that identified a cohort of nursing home residents who had advanced
cognitive impairment and substantial functional impairment before death. Important
concerns about bias with the use of a retrospective study design have been noted.36 We
attempted to minimize the bias by limiting the cohort to nursing home residents with a
uniform diagnosis of advanced cognitive impairment and substantial functional impairment
and by observing them for a short period of time before death. Despite these limitations, the
patterns of transitions that we observed in a national sample of Medicare beneficiaries with
advanced cognitive impairment suggest an important target for improvement.

For persons with advanced cognitive impairment, nursing homes are the predominant locus
of care. Despite evidence that many infections can be treated in nursing homes without a
significant effect on patient outcomes, the current financial incentives are aligned toward
hospitalization. Evidence from demonstration programs suggests that rates of hospitalization
can be reduced with improved survival and no diminution in the quality of care. Bundling of
payment and development of integrated systems, as proposed by accountable care
organizations,37,38 may improve the care of patients with advanced cognitive impairment by
reducing avoidable hospitalizations and improving care planning. We suggest that the
measurement of burdensome transitions can be used to monitor the quality of end-of-life
care in health systems. However, it is unlikely that public reporting alone will solve the
problem. Ultimately, a decline in burdensome transitions will come about through a
combination of improved provider incentives and decision making that elicits and respects
the choices of patients.
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Refer to Web version on PubMed Central for supplementary material.

Acknowledgments
Supported by grants (P01AG027296, to Dr. Mor, and K24AG033640, to Dr. Mitchell) from the National Institute
on Aging.

Gozalo et al. Page 6

N Engl J Med. Author manuscript; available in PMC 2012 March 29.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



We thank Cindy Williams, B.S., research assistant at Brown University, for her assistance in the preparation of an
earlier draft of the manuscript.

References
1. Boockvar K, Fishman E, Kyriacou CK, Monias A, Gavi S, Cortes T. Adverse events due to

discontinuations in drug use and dose changes in patients transferred between acute and long-term
care facilities. Arch Intern Med. 2004; 164:545–50. [PubMed: 15006832]

2. Field TS, Gurwitz JH, Avorn J, et al. Risk factors for adverse drug events among nursing home
residents. Arch Intern Med. 2001; 161:1629–34. [PubMed: 11434795]

3. Coleman EA. Falling through the cracks: challenges and opportunities for improving transitional
care for persons with continuous complex care needs. J Am Geriatr Soc. 2003; 51:549–55.
[PubMed: 12657078]

4. Forster AJ, Murff HJ, Peterson JF, Gandhi TK, Bates DW. The incidence and severity of adverse
events affecting patients after discharge from the hospital. Ann Intern Med. 2003; 138:161–7.
[PubMed: 12558354]

5. Coleman EA, Smith JD, Frank JC, Eilertsen TB, Thiare JN, Kramer AM. Development and testing
of a measure designed to assess the quality of care transitions. Int J Integr Care. 2002; 2:1–8.

6. Moore C, Wisnivesky J, Williams S, McGinn T. Medical errors related to discontinuity of care from
an inpatient to an outpatient setting. J Gen Intern Med. 2003; 18:646–51. [PubMed: 12911647]

7. Harrison A, Verhoef M. Understanding coordination of care from the consumer’s perspective in a
regional health system. Health Serv Res. 2002; 37:1031–54. [PubMed: 12236382]

8. Kruse RL, Mehr DR, Boles KE, et al. Does hospitalization impact survival after lower respiratory
infection in nursing home residents? Med Care. 2004; 42:860–70. [PubMed: 15319611]

9. Loeb M, Carusone SC, Goeree R, et al. Effect of a clinical pathway to reduce hospitalizations in
nursing home residents with pneumonia: a randomized controlled trial. JAMA. 2006; 295:2503–10.
[PubMed: 16757722]

10. Saliba D, Kington R, Buchanan J, et al. Appropriateness of the decision to transfer nursing facility
residents to the hospital. J Am Geriatr Soc. 2000; 48:154–63. [PubMed: 10682944]

11. Givens JL, Jones RN, Shaffer ML, Kiely DK, Mitchell SL. Survival and comfort after treatment of
pneumonia in advanced dementia. Arch Intern Med. 2010; 170:1102–7. [Erratum, Arch Intern
Med 2011;171:217.]. [PubMed: 20625013]

12. Kane RL, Flood S, Bershadsky B, Keckhafer G. Effect of an innovative Medicare managed care
program on the quality of care for nursing home residents. Gerontologist. 2004; 44:95–103.
[PubMed: 14978325]

13. Kane RL, Keckhafer G, Flood S, Bershadsky B, Siadaty MS. The effect of Evercare on hospital
use. J Am Geriatr Soc. 2003; 51:1427–34. [PubMed: 14511163]

14. Mitchell SL, Teno JM, Kiely DK, et al. The clinical course of advanced dementia. N Engl J Med.
2009; 361:1529–38. [PubMed: 19828530]

15. Gillick MR, Serrell NA, Gillick LS. Adverse consequences of hospitalization in the elderly. Soc
Sci Med. 1982; 16:1033–8. [PubMed: 6955965]

16. Weissman JS, Ayanian JZ, Chasan-Taber S, Sherwood MJ, Roth C, Epstein AM. Hospital
readmissions and quality of care. Med Care. 1999; 37:490–501. [PubMed: 10335751]

17. Corrigan JM, Martin JB. Identification of factors associated with hospital readmission and
development of a predictive model. Health Serv Res. 1992; 27:81–101. [PubMed: 1563955]

18. Roblin DW, Juhn PI, Preston BJ, et al. A low-cost approach to prospective identification of
impending high cost outcomes. Med Care. 1999; 37:1155–63. [PubMed: 10549617]

19. Morris JN, Fries BE, Morris SA. Scaling ADLs within the MDS. J Gerontol A Biol Sci Med Sci.
1999; 54:M546–M553. [PubMed: 10619316]

20. Morris JN, Fries BE, Mehr DR, et al. MDS Cognitive Performance Scale. J Gerontol. 1994;
49:M174–M182. [PubMed: 8014392]

21. Intrator O, Hiris J, Berg K, Miller SC, Mor V. The residential history file: studying nursing home
residents’ long-term care histories. Health Serv Res. 2011; 46:120–37. [PubMed: 21029090]

Gozalo et al. Page 7

N Engl J Med. Author manuscript; available in PMC 2012 March 29.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



22. Wetle, T.; Teno, J.; Shield, R.; Welch, L.; Miller, SC. End of life in nursing homes: experiences
and policy recommendations. Washington, DC: AARP; November. 2004
(http://www.allhealth.org/briefingmaterials/
wetleetalendoflifeinnursinghomesexecsummary748.pdf.)

23. Richardson SS, Sullivan G, Hill A, Yu W. Use of aggressive medical treatments near the end of
life: differences between patients with and without dementia. Health Serv Res. 2007; 42:183–200.
[PubMed: 17355588]

24. Zou G. A modified Poisson regression approach to prospective studies with binary data. Am J
Epidemiol. 2004; 159:702–6. [PubMed: 15033648]

25. McNutt LA, Wu C, Xue X, Hafner JP. Estimating the relative risk in cohort studies and clinical
trials of common outcomes. Am J Epidemiol. 2003; 157:940–3. [PubMed: 12746247]

26. Greenland S. Model-based estimation of relative risks and other epidemiologic measures in studies
of common outcomes and in case-control studies. Am J Epidemiol. 2004; 160:301–5. [PubMed:
15286014]

27. Hirdes JP, Frijters DH, Teare GF. The MDS-CHESS scale: a new measure to predict mortality in
institutionalized older people. J Am Geriatr Soc. 2003; 51:96–100. [PubMed: 12534853]

28. Jencks SF, Williams MV, Coleman EA. Rehospitalizations among patients in the Medicare fee-for-
service program. N Engl J Med. 2009; 360:1418–28. [Erratum, N Engl J Med 2011;364:1582.].
[PubMed: 19339721]

29. Thomas DR, Cote TR, Lawhorne L, et al. Understanding clinical dehydration and its treatment. J
Am Med Dir Assoc. 2008; 9:292–301. [PubMed: 18519109]

30. Carter MW. Factors associated with ambulatory care–sensitive hospitalizations among nursing
home residents. J Aging Health. 2003; 15:295–331. [PubMed: 12795274]

31. Grabowski DC, Feng Z, Intrator O, Mor V. Medicaid bed-hold policy and Medicare skilled nursing
facility rehospitalizations. Health Serv Res. 2010; 45:1963–80. [PubMed: 20403059]

32. Gruneir A, Miller SC, Intrator O, Mor V. Hospitalization of nursing home residents with cognitive
impairments: the influence of organizational features and state policies. Gerontologist. 2007;
47:447–56. [PubMed: 17766666]

33. Intrator O, Grabowski DC, Zinn J, et al. Hospitalization of nursing home residents: the effects of
states’ Medicaid payment and bed-hold policies. Health Serv Res. 2007; 42:1651–71. [PubMed:
17610442]

34. Barnato AE, Herndon MB, Anthony DL, et al. Are regional variations in end-of-life care intensity
explained by patient preferences? A study of the US Medicare population. Med Care. 2007;
45:386–93. [PubMed: 17446824]

35. Teno JM, Mitchell SL, Kuo SK, et al. Decision-making and outcomes of feeding tube insertion: a
five-state study. J Am Geriatr Soc. 2011; 59:881–6. [PubMed: 21539524]

36. Bach PB, Schrag D, Begg CB. Resurrecting treatment histories of dead patients: a study design that
should be laid to rest. JAMA. 2004; 292:2765–70. [PubMed: 15585737]

37. Fisher ES, McClellan MB, Bertko J, et al. Fostering accountable health care: moving forward in
Medicare. Health Aff (Millwood). 2009; 28:w219–w231. [PubMed: 19174383]

38. McClellan M, McKethan AN, Lewis JL, Roski J, Fisher ES. A national strategy to put accountable
care into practice. Health Aff (Millwood). 2010; 29:982–90. [PubMed: 20439895]

Gozalo et al. Page 8

N Engl J Med. Author manuscript; available in PMC 2012 March 29.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.allhealth.org/briefingmaterials/wetleetalendoflifeinnursinghomesexecsummary748.pdf
http://www.allhealth.org/briefingmaterials/wetleetalendoflifeinnursinghomesexecsummary748.pdf


Figure 1.
State Variations in the Proportion of Nursing Home Residents with Advanced Cognitive
Impairment Who Had at Least One Burdensome Transition.
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Table 2

Variation in Rates of Burdensome Transitions among 474,829 Patients, According to State.

Criterion for a Burdensome Transition
Overall Rate for All

Patients % State with Lowest Rate* State with Highest Rate*

Transition 72 hours before death

 To hospice 4.4 Alaska (0) Nevada (8.0)

 From nursing home to acute care hospital 5.8 Vermont (1.1) Mississippi (12.7)

 From hospital to nursing home 2.3 Alaska (0) Mississippi (3.9)

Lack of continuity in hospitalization

 From nursing home A to hospital to nursing home
B in last 90 days

2.7 Alaska (0) Louisiana (10.9)

Multiple hospital admissions in the last 90 days of life

 ≥2 Episodes of pneumonia 2.3 Alaska (0) Louisiana (6.0)

 ≥2 Episodes of urinary tract infection 3.9 Vermont (0.1) Louisiana (11.8)

 ≥2 Episodes of dehydration 2.7 Alaska (0) Louisiana (7.6)

 ≥2 Episodes of septicemia 2.1 Alaska, Idaho, and Wyoming
(0)

Louisiana (5.2)

 ≥3 Hospitalizations for any reason 4.2 Oregon (0.1) Louisiana (12.2)

*
Values in parentheses are state rates.
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Table 3

Adjusted Risk of a Burdensome Transition among 469,411 Patients, According to Subgroup.*

Characteristic Adjusted Risk Ratio 95% Confidence Interval

Age

 66–80 yr Reference

 81–85 yr 0.96 0.95–0.98

 86–90 yr 0.93 0.92–0.95

 ≥91 yr 0.84 0.82–0.85

Male sex 1.20 1.18–1.22

Race or ethnic group

 White Reference

 Black 1.24 1.22–1.26

 Hispanic 1.24 1.21–1.27

 Native American 1.00 0.90–1.10

 Asian 1.02 0.98–1.08

Advance directive

 No written advance directive 1.15 1.14–1.17

 No do-not-resuscitate order 1.63 1.61–1.65

 No do-not-hospitalize order 2.14 2.06–2.23

Year of death

 2000 Reference

 2001 1.09 1.06–1.12

 2002 1.11 1.08–1.13

 2003 1.11 1.09–1.14

 2004 1.14 1.11–1.17

 2005 1.16 1.13–1.19

 2006 1.15 1.12–1.18

 2007 1.16 1.13–1.19

*
The association between sociodemographic characteristics, the presence or absence of an advance directive or order not to use life-sustaining

treatment, and year of death with the number of burdensome transitions was analyzed in a multivariate regression model with the use of a Poisson
distribution. All data have been adjusted for the variables listed in Table 1, as well as scores on the Medicare Minimum Data Set–Changes in
Health, End-Stage Disease, and Symptoms and Signs (MDS–CHESS) scale, a score that predicts the rate of death at 1 year. Data were missing for
5418 patients, predominantly with respect to the MDS–CHESS score, educational level, diagnosis, presence or absence of difficulty in swallowing
or chewing, and weight loss.
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