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Abstract
Background—High quality care for long-term nursing home residents should include
discussions and follow-up on patients’ end-of-life care wishes. Yet, recent changes to the
Minimum Data Set (MDS) data collection exclude this information from routine assessment of
patients mandated by the Centers for Medicare & Medicaid Services (CMS), making the provision
of high quality end-of-life care less likely. We examined the stability of cardiopulmonary
resuscitation (CPR) and do-not-resuscitate (DNR) orders to offer guidance to policy and care
practice developments.

Methods—We examined changes in DNR status of a national long-term care nursing home
cohort, following them for 5 years after admission. A competing risk model was estimated to
identify covariates predicting changes from CPR to DNR status and vice versa.

Results—About half the cohort chose DNR at admission and did not change its status. Of those
who entered with CPR status, 40% changed to DNR. The most important factors influencing
change were hospitalizations and nursing home transfers, followed by race and ethnicity with
black race (relative to white) in particular having the largest effect on change. Other
individual and nursing home characteristics influenced the likelihood of changing from CPR to
DNR as well.

Conclusions—Long-term nursing home patients who enter with full code CPR have a high
probability of changing their status to DNR during their stay. High quality care should offer them
the opportunity to revisit their choice periodically, documenting changes in end-of-life choices
when they occur, thus ensuring that care will match patients’ wishes. As the MDS plays a
prominent role in patients’ care, CMS should consider reinstating information about advance
directive in it.
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INTRODUCTION
There is a large body of literature examining the prevalence of advance directives in general,
and do-not-resuscitate (DNR) orders in particular, in nursing homes,1–5 and the factors that
influence patients’ choice of these orders,6–9 including the way patients are asked about their
DNR preferences.10 There are also studies examining the extent to which physicians discuss
these issues with patients and families, and the degree to which nursing home staff follow
patient preferences.11 Many of the studies to-date focus on hospitals and acute care
setting,12,13 and may or may not generalize to nursing homes. Our literature review found
only one study addressing the question of preference stability.14 This investigation, part of
the seminal SUPPORT study, focusing also on hospitalized patients, examined stability of
cardiopulmonary resuscitation (CPR) preferences over a 2 month period among 1,590
seriously ill patients. 73% of these patients chose CPR at baseline and 70% chose CPR 2
months later. 80% had stable preferences over the period. Of those initially choosing CPR,
85% indicated the same preference at 2 months, and of those choosing DNR initially 69%
had the same preference at 2 months.

Long-term nursing home patients are likely to be different from patients in acute care
hospitals. They are more likely to have comorbidities, both physical and mental, which have
been shown to influence choice of DNR.4,6 Furthermore, their stay is longer, averaging 940
days (authors’ calculations from the Minimum Data Set for long-term patients). During this
period, their health status can change, influencing their choice. A relatively long length-of-
stay also offers more opportunities for interaction with medical care professionals who may
discuss end-of-life options with the patient and family, potentially leading to changes in
treatment choice. Therefore, a priori it is unclear how stable resuscitation choices in this
setting are.

To examine this issue we present an analysis of resuscitation choices made by a national
cohort of long-term nursing home residents.

METHODS
Sample and data

We obtained national Minimum Data Set (MDS) records for all long-term nursing home
residents admitted to Medicare and Medicaid certified facilities in 2003 and followed them
through the end of 2007 until death. The MDS is a federally mandated, individual level data-
set with information about all nursing home residents collected at regular intervals. It
includes data about the person’s socio-demographics, physical and mental health status, and
treatments. It also records residents’ DNR status at admission, once a year during an annual
assessment, and whenever residents’ health status changes significantly. These data are
submitted to the Centers for Medicare and Medicaid Services (CMS) which uses them to
calculate Medicare payment rates and the quality measures for Nursing Home Compare.15

Although the evidence of reliability and validity of the MDS indicators has been
variable 16–18 many of those used in this study, e.g., the activities of daily living and
cognitive performance scale, have been shown to have adequate to good psychometric
properties. 19,20,21–24 The MDS data was augmented with information about facility
characteristics for 2003 obtained from the Long-Term-Care Focus web site.25

The initial sample included 144,189 long-stay patients, defined as those with a payer other
than Medicare upon admission. This definition excludes the 101,936 who entered as
Medicare, post-acute and converted to long-term care at some point, as indicated by stays
longer than 90 days. It also excludes 78,606 who entered prior to 2003 and for whom we do
not observe the choice of advance directive. 9,225 were excluded from the initial sample
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because they had duplicate records with partially different data, 222 were excluded because
their date of death was before their last assessment date, and 2,652 were excluded because of
missing socio-demographic or health status data. 13,843 observations were removed because
they were missing facility level data. The final sample included 118,247 residents, or 82% of
the initial sample of 144,189.

Variables and analytical file construction
The records for each individual were linked longitudinally using the individual identifier to
create a survival data set with multiple-records-per-resident, where each observation records
a span of time (t1, t2] from one MDS assessment to the next. The time-varying covariates
like mental and physical status as well as CPR/DNR status were assumed to be constant
during the span but could change at the end of the interval.

Our choice of covariates to predict changes in code status was guided by those found in
previous studies to be associated with DNR orders, including patient-level variables, facility
characteristics, and states’ fixed effects.4,6,8,11 We included variables describing the
patients’ socio-demographics and health status, and hospital and nursing home transfers
during each period. Facility characteristics described ownership, payer mix, staffing levels,
bed size, occupancy, and average case mix. States were introduced as fixed effects to
account for variation in policies that may influence nursing homes’ practice patterns in
general and advance care planning in particular. Variables definitions are provided in Table
1.

Analyses
We examined the prevalence of DNR status at admission and patterns of change during the
stay. Because over 95% of the changes occurred only once, we focused the multivariate
analysis on the first change. We modeled the change for those entering with CPR and
choosing to change to DNR and vice versa. As a sensitivity analysis we also modeled the
change from CPR to DNR stratified by whether the patient had a diagnosis of dementia at
admission, received a diagnosis of dementia sometimes during the stay, or never received a
diagnosis of dementia.

We modeled this choice as a competing risks regression model26 using Stata’s stcrreg
command. This model assumes that at each period those who die by the end of the period
are no longer available in the next period to make a resuscitation choice. They are removed
from the population denominator for the next period. Because of the high prevalence of
death in this population, ignoring in the estimation the fact that death events prevent
resuscitation changes from occurring is likely to introduce a bias.27 Due to computational
limits, we modeled the data on a 25 percent random sample of the national population.

RESULTS
Table 1 presents descriptive statistics for those entering with and without DNR order. Of the
118,247 individuals in our sample, 55,996 or 47.3% chose full code status CPR at
admission. Compared with those who chose DNR, they were more likely to be male,
younger, Black or Hispanic, and had lower educational attainment. They tended to have less
comorbidities, fewer depressive symptoms, less aggressive symptoms, and were less likely
to have dementia. The table also shows that the 25% random samples which were used for
the multivariate analyses were very similar to the full samples.

Table 2 shows the transitions in resuscitation status. About half of long-term patients (53%)
chose DNR at admission, and over 92% of them did not change this choice until death.
However, of the 47% who entered with a full code, almost half – 40% - changed their status
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to DNR and remained as DNR until their death. Overall, close to 70% of patients had a
standing DNR order at death. Fewer than 5% of patients exhibited more than two transitions.
Close inspection of these cases suggested that they were likely the result of errors; one MDS
assessment recorded the advanced directive erroneously and the following assessment
corrected the error (such a sequence generates 2 changes). We, therefore, chose not to model
multiple transitions.

Table 3 reports the results of the competing risk models. Model 1 shows the sub hazard
ratios (SHRs) for all patients admitted with CPR for each individual patient and nursing
home characteristic. The state fixed effects are not shown. Males, younger people, and to a
lesser degree, those with less education, were less likely to change their original choice and
switch from CPR to DNR. Many of the health conditions also had an impact on the choice.
By far the most important were hospitalization or nursing home transfer with SHRs of 1.98
and 2.53 respectively. These events probably indicate both an acute change in health status
as well as an opportunity to reconsider resuscitation status. Other conditions which increased
the likelihood of changing from CPR to DNR were a higher cognitive impairment, dementia
or Alzheimer’s diagnosis, and to a lesser degree, depression. A higher number of
comorbidities or activities-of-daily-living, pressure ulcers, and higher levels of pain, all
lowered the likelihood of changing from CPR to DNR. Receipt of treatments such as
chemotherapy, ventilator, or renal dialysis had no impact on these decisions.

Residents in for-profit facilities, hospital based nursing homes, and institutions with a higher
percent of Medicaid patients and higher average case mix were less likely to change from
CPR to DNR after admission. Staffing patterns also affected these SHRs. Patients residing in
nursing homes with more physician extenders, such as physician assistants, and those
providing more registered nurse (RNs) hours per resident day were more likely to change
from CPR to DNR. However, more certified nurse assistants (CNAs) and a higher ratio of
RNs to all nursing lowered the SHRs.

Models 1A-1C stratify the above sample by dementia status: diagnosis of dementia upon
admission, diagnosis sometime during the stay, or never. The SHR are very similar to the
full model (model 1) in terms of direction and magnitude of the coefficients, although they
do not always reach statistical significance. The two noteworthy exceptions are: age, which
was a highly significant factor for the full sample, was not a factor for those entering with
dementia; and the percent Medicare patients in the facility, which was not significant for the
sample as a whole, lowered the SHR substantially (0.646) for those diagnosed with dementia
upon admission.

Model 2 predicts the change from DNR at admission to CPR, for the small (3.5%)
proportion that chose to do so. Most predictors are in the opposite direction to those in
model 1, as expected. Of particular note is the very strong effect of nursing home transfers
with SHR exceeding 14, suggesting that this might be the dominant circumstance leading to
this change. This unusual result persisted when we estimated the model over additional
random samples. Also relatively high is the percent Medicare patients in the facility with an
SHR of 2.3.

DISCUSSION
In this study we examined the stability of end-of life treatment choice made by long-term
care nursing home residents. We followed a national cohort over a five year period from
admission until death. About half chose DNR status at admission. Very few of these patients
(3.5%) reversed their choice, mostly due to a nursing home transfer. Of those who preferred
full code at admission, approximately half changed their choice to DNR during their stay.
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Such a change might have been motivated by changes in health status, and appears to have
been most often triggered by either a hospital admission or a transfer to another nursing
home. Our findings suggest that end-of-life choices cannot be assumed to be stable in this
population and high quality end-of-life care, which ought to be patient centered, sensitive
and responsive to patient and family preferences, should include periodic updates of end-of-
life preferences.

Recently the CMS implemented a new version of the MDS. The MDS, when designed
originally as part of the Resident Assessment Instrument (RAI), was intended as a care
planning tool.28 It was anticipated that it would enhance the communication between staff,
patients, and families, and facilitate an understanding of their preferences, as well as
documenting it, all with the expectation of improvements in care.28 One of the changes
associated with moving from the MDS Version 2 to Version 3 was to drop the requirement
to collect information about advance directives, including resuscitation preferences. The
rationale offered by the panel recommending the change was that there were inconsistencies
between the MDS and the medical record and that there was no evidence that having this
information in the MDS contributes to better compliance with patient wishes.29 However, it
should be noted that no studies have been performed to determine if the MDS information
about DNR is inaccurate or has no impact on care. Without the requirement to record DNR
information in the MDS it is unclear how often nursing home staff will inquire about
advance directive preferences. The findings we present here indicate that it is not sufficient
to identify end-of-life treatment preferences at admission. Periodic updating is important to
allow patient preferences to be known and honored. The data quality problems in collecting
DNR data should be addressed to allow this important component of patient preferences to
be a major part of the patient assessment and care plan.

We also found that not all patients are equally likely to change their preferences. Gender,
culture as proxied by race/ethnicity, and education, all play an important role, above and
beyond the physical and mental status of the patient. In fact the SHRs for race/ethnicity are
much larger than the SHRs for most of the diagnoses and treatments, and even age
categories. These findings are not surprising, and mirror the demographics of DNR choice in
general. They do suggest, however, that discussions about end-of-life care, and opportunities
for patients and families to revisit these decisions during the nursing home stay should be
culturally sensitive. Indeed, the relatively large SHRs we found for physician extenders and
RN hours per resident day indicate that staff plays an important role in influencing patients’
decisions to change from CPR to DNR, as one might expect. These data do not allow us to
determine what role staff plays in these decisions, whether it is primarily limited to offering
information and facilitating patients’ decisions, as proper care would dictate, or whether
staff also influences preferences, as some in recent political debates have alluded to.30,31

We should also note that, as all studies of this type, our study is limited by the accuracy of
the risk adjustment variables available in the MDS. And, as discussed before, while many of
the MDS variables have been shown to be valid and reliable, others, such as those measuring
depression and behavior, especially for patients with dementia, may be less accurate.

Conversations about end-of-life choices, even though they are an essential part of high-
quality-care, are not easy for medical professionals to initiate. As Lamas and Rosenbaum
point out, most physicians lack the training and are not comfortable in guiding their patients
through this choice process.32 In nursing homes this task often falls to nurses and physician
extenders, who also do not have the training needed to help patients and their families in
making these decisions.33 And yet this is an important issue which affects all long-term
patients, and as our data show, many of them do change their preferences as they go through
their “nursing home journey”. Nursing homes should be better prepared to support their
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residents in making these decisions. End-of life discussions should become part of routine
high quality care. One way in which CMS can encourage this is by bringing this information
back into the MDS tool, formalizing and legitimizing its inclusion as part of the plan-of-care
conversation.
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TABLE 2

NUMBER OF CHANGES IN CPR AND DNR STATUS FOLLOWING ADMISSION

Number of changes≠ CPR at admission DNR at admission

N % N %

0 31,036 55.43 57,372 92.16

1 22,541 40.25 2,179 3.50

2 1,196 2.14 2,383 3.83

3 1,022 1.83 128 0.21

4 98 0.17 151 0.24

5 84 0.15 21 0.03

6 10 0.02 15 0.02

7 8 0.01 1 0.00

9 1 0.00 0 0.00

12 0 0.00 1 0.00

Total 55,996 100.00 62,251 100.00

≠
 When the number of changes is greater than 1 it means that the patient had multiple changes between CPR and DNR status. For example, if the

number of changes is 4 and the patient entered as CPR, then we observed in the data the following sequence for this patient: CPR, DNR, CPR,
DNR, CPR.
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