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We determined patient characteristics associated with do-not-resuscitate
(DNR) status in nursing homes using cross-sectional analysis of secondary
data derived from Minimum Data Set documents in 14 nursing homes from
one state in the upper Midwest. The primary outcome variable was DNR sta-

tus. Bivariate analysis was first carried out on all variables. Variables associated with DNR status

at this stage were then included in a stepwise logistic regression to determine variables indepen-
dently associated with DNR status. Overall, 71% of patients had DNR orders. Variables found to

be independently associated with a higher probability of DNR status were increasing age, female
gender, worse cognitive function, durable power of attorney, being self-paying, or having com-

mercial insurance. Lack of daily contact with relatives and friends and lack of involvement with
others were associated with lower probability of DNR status. A higher prevalence of DNR status
in nursing homes was seen than in prior literature. The patient characteristics shown to be asso-

ciated with DNR status may give important insight into the reasons that such decisions are

made. (Arch Fam Med. 1995;4:463-467)

The use and outcomes of cardiopulmo-
nary resuscitation (CPR) in nursing
homes has received much attention in
the literature.1'3 With increasing aware¬

ness of the poor outcomes of CPR,
attention has been paid to do-not-
resuscitate (DNR) orders for patients
residing in nursing homes. A few stud¬
ies have examined the prevalence of
DNR orders among nursing home
patients. Meyers and colleagues1 found
that 27% of patients within a single hos¬
pital's extended care program had DNR
orders. Holtzman et al5 sampled patients
within one county's Medicaid system
and found that the percentage of DNR
orders had increased from 12% to 37%
between 1984 and 1988. In addition to

assessing the proportion of patients who
have DNR orders, these studies have

also examined patient factors that are

associated with DNR orders. There have
been inconsistent findings from these
studies regarding associations with age,
sex, functional status, and other factors
thought to influence DNR status.4,5

The Minimum Data Set (MDS) is a
document that, since 1991, must be
filled out by all nursing homes on all
residents at specified times during a

resident's admission.6 Although not

required at this time to be collected by
some central agency and analyzed, nurs¬

ing homes comply with this require¬
ment under the threat of sanction. In
addition to many data items regarding
the patients' demographic characteris¬
tics, care requirements, and functional
capacity, the MDS includes items
regarding the DNR status of patients. To
determine patient characteristics associ¬
ated with DNR status and to gain
insight into how such decisions may
occur, we analyzed the MDS data from a

sample of area nursing homes.
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METHODS

t NURSING HOMES AND PATIENTS

Fifteen nursing homes in one state in the upper Mid¬
west area subscribe to an MDS data entry system de¬
signed by one of us (J-B.). These nursing homes all agreed
to supply their data for the study. Although not chosen
at random, these nursing homes did not have any par¬
ticular affiliation or characteristic that would readily dif¬
ferentiate them from other nursing homes in the area.
Data from one nursing home were excluded after we re¬

ceived them because all the patients had DNR orders and
would not contribute any statistical power to the analy¬
sis. Other records were excluded because of missing data
on dates of birth and of assessment, the age of residents
was less than 40 years, or residents had histories of men¬

tal retardation and developmental delay.
DATA AND DATA ELEMENTS

The entire MDS consists of several hundred variables or¬

ganized into 16 sections. It is required to be filled out

on admission and on important changes in a patient's con¬

dition. Nursing homes are responsible for filling out their
own forms. No way was available to us to validate the
accuracy of data from the MDS. For this study, we chose
a subset of 73 variables that we thought might be rel¬
evant to the decision to issue DNR orders for a patient.
These variables included financial variables such as pay¬
ment source, guardianship, several measures of physi¬
cal and intellectual function, current illnesses and diag¬
noses, and some specific questions on social involvement
(Table I ). While most of the variables were binary, some

of the variables measuring functional status were ordi¬
nal, with four possible categories. The most recent as¬

sessment available for each patient in January 1994 was

used in the analysis.
ANALYSIS

Univariate associations of patient characteristics and
DNR status were tested for significance using the Pear¬
son  2 test. To examine characteristics independently
associated with DNR status, stepwise logistic regres¬
sion was carried out so that the most important vari-
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* Unless otherwise indicated, data are given as percentages.
^Percentages do not total 100 because of small percentages of other

categories not listed.

*DNR indicates do not resuscitate.

ables associated with DNR status, as assessed by the
change in log likelihood, were first forced into the
model, followed sequentially by the next variable that
produced the largest change in log likelihood that was

statistically significant at the level of P<.05. Only vari¬
ables that were statistically significant in the univariate
analyses were considered for the logistic model.
Analysis was carried out using the LOGIT module of
the SYSTAT statistical program for personal computers
(SYSTAT, Evanston, 111).

RESULTS

The 15 nursing homes recruited for the study ranged in
size from 30 to 472 residents, with a median size of 143.
There were two proprietary (for-profit) nursing homes,
and three were run by local counties.7 The rest were non¬

profit corporations, several of which were affiliated with
churches. We originally received files with entries for 1904
patients. After exclusion of records as noted above, 1723
(90%) were used in the analyses. Some descriptive char-

acteristics of the sample are shown in Table 2. Most of
the patients were female, and their mean (±SD) age was

84.7±8.4 years old.
The overall proportion of patients in the 14 nurs¬

ing homes used in the analysis who had a DNR order was
71%. The MDS also contains two other items relating to
care restrictions. A do-not-hospitalize order was found
for 8%, and 38% had some kind of feeding restriction.
Table 3 shows some subgroups of patients and the ac¬
tual proportions who had DNR orders. A clear trend can

be seen with respect to both increasing age and severity
of cognitive function.

Table 4 shows which variables, of all the variables
we examined, were significantly associated with DNR sta¬
tus in univariate analyses. Of note, all the activities of daily
living (transfer, locomotion, eating, and toilet use) were

associated with DNR status. Because these separate ac¬

tivities of daily living were all highly correlated, these vari¬
ables were collapsed into a single variable with four cat¬

egories representing the average of the activities of daily
living variables.

Table 5 shows the results of the final logistic re¬

gression model, indicating which of all the variables that
were significantly associated with DNR status on uni¬
variate analysis were still significant. Seven of the vari¬
ables entered the model. Patients who were older, fe¬
male, and more cognitively impaired; had a durable power
of attorney; and were self-paying or paid by commercial
insurance were more likely to have DNR orders. Pa¬
tients who reported absence of daily contact with rela¬
tives and friends and or no involvement with others were
less likely to have DNR orders. Cognitive skills for daily
decisions and activities of daily living were highly cor¬

related, so that only cognitive skills entered the regres¬
sion model. When the activities of daily living variable
was forced into the model, the results were essentially
identical, except that the cognitive skills were not sig¬
nificant.

COMMENT

Our results demonstrate the recent prevalence of DNR
orders in a sample of nursing homes and some patient
factors independently associated with DNR status. These
results show some interesting conclusions, compared with
the work of other investigators. The overall prevalence
of DNR status, 71%, is much greater than the earlier re¬

sults reported by either Meyers et al4 or Holtèman et al.5
An important difference between our study and.these other
reports is that the sample populations in the other stud¬
ies came from an urban teaching hospital that cares largely
for indigent patients. Our sample of nursing home pa¬
tients is not so heavily skewed in this way. The cross-

sectional method we employed is similar to that used in
the other studies. Owing to differences in lengths of stay
and patient survival, the prevalence of DNR orders is dif¬
ferent from the proportion of patients receiving DNR or¬

ders. We have no reason to suspect that these factors dif¬
fered systematically between studies. Perhaps the major
reason for the difference in our results is the more re¬

cent time period of our study. The trend reported by Holtz-
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*DNR indicates do not resuscitate: plus sign, those with characteristic
had a greater proportion of DNR orders: and minus sign, those with
characteristic had a lower proportion with DNR orders.

 ^Determined by  2 test for 2x 4 table, four categories for variable.
^.Determined by  2 test for 2x3 table, three categories for variable.

*DNR Indicates do not resuscitate.
\Odds ratio is calculated by raising e to the exponent of the value of the

logistic regression coefficient. For categorical variables, the odds ratio Is the
odds of having a DNR order if the patient has the characteristic divided by
the odds of having a DNR order without the characteristic. Given that the
outcome (DNR orders) assessed here is not rare, the odds ratio is a
considerable overestimate of the risk ratio and should not be interpreted as
such.

man et al,5 showing an increased proportion of resi¬
dents with DNR orders between 1984 and 1988, has
probably continued and accelerated into the 1990s. Al¬
though this proportion is high, this still leaves a signifi¬
cant proportion of patients in nursing homes eligible for

CPR. We have previously shown that CPR is rarely per¬
formed in nursing homes.8 This suggests that the pa¬
tients who do not have DNR orders are either at low risk
of death or that CPR is rarely performed even in the ab¬
sence of DNR orders, as has been suggested by Finu-
cane et al.9 Thus, this increase in documented DNR or¬

ders may represent better documention of how nursing
homes have actually been operating rather than an ex¬

plicit change of practice.
Like other investigators, we found that age and func¬

tional status (collinear with cognitive ability in our study)
were associated with DNR status. The effect of female gen¬
der has been inconsistent in other studies, because it has
generally been significant in univariate analyses but not
in logistic regression.4,5 This could be due to both sample
size and the nature of the other variables included in the
logistic models. However, the odds ratio obtained in our

study is consistent with that of other investigators who
did not find statistical significance.

Unique to our study are associations with payer sta¬
tus and some questions regarding social involvement. Self-
paying patients or patients who had commercial insur¬
ance were more likely to have DNR orders. This might
be an indirect association with socioeconomic status, as

patients who are wealthier might be more likely to pay
for themselves or to have bought insurance. It has been
the anectodal experience of the investigators that pa¬
tients of higher socioeconomic status seem to choose DNR
status more readily. The associations with lack of per¬
sonal contact and no involvement patterns with others
were unexpected and should be viewed as tentative as¬

sociations that need further confirmation. However, a pos¬
sible explanation is that patients' families and friends are
instrumental in the decision-making process that leads
to a DNR order. In the absence of such social supports,
the decision is either not made or a DNR order is de¬
clined. Also of interest is that none of the medical diag¬
noses were associated with DNR status, even in the uni¬
variate analyses.

There are several limitations of this analysis. Per¬
haps the most severe limitation is our inability to vali¬
date the accuracy of the variables on the MDS.
Although several of the items such as age and gender
are simple and only subject to recording error, items
such as activities of daily living and cognitive function
may be subject to differing interpretation, by individual
nursing homes. These differences in recording would
tend to bias estimates of association toward no

association, as long as the errors are notN associated
with DNR status. Although much work needs to
be done to validate the accuracy of the MDS,"it is a

potentially rich database that can provide much
important information about current residents of
nursing homes. Another limitation is the sample,
which is a set of nursing homes in our area that hap¬
pened to purchase one particular data entry system for
MDS. However, we have no particular reason to ques¬
tion the representativeness of these nursing homes as

typical of our area. Most nursing homes have pur¬
chased such a product from a variety of vendors. Last,
a cross-sectional study such as this cannot clarify the
causal direction of certain associations. For example,
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although it seems plausible that having a durable
power of attorney might promote the use of DNR
orders, patients' decisions to obtain a DNR order
might cause them to want to have a durable power of
attorney. The reader should also take note of the large
initial number of variables that were examined in this
study. Thus, some of the associations could have been
due to random variation, particularly those that were

unexpected. However, correction of significance test¬

ing using a method such as the Bonferroni method
would have made our analysis overly conservative and
made all the associations nonsignificant, even those
that are supported by other research.

Also not addressed in our study is the impact of ex¬

plicit or implicit nursing home policies regarding DNR
orders on patient decision making. Although such poli¬
cies could definitely influence the prevalence of DNR or¬
ders in a given nursing home, such a question would re¬

quire an ecologie approach and a greater number of
nursing homes enrolled in the study. An assumption of
our method is that, to the extent that such policies do
influence patients' decisions, these policies do not inter¬
act with the characteristics of the patients assessed in our
models.

Although our study finds certain patient character¬
istics associated with DNR status, it only raises ques¬
tions rather than answers the critical questions regard¬
ing such status. Although women, independent of other
characteristics, are more likely to have DNR orders, this
does not mean that the orders are inconsistent with the
patients' desires or that such decision making is flawed
for one gender or the other. The association of DNR sta¬
tus with measures assessing communication with fam¬
ily and friends suggests the importance of social sup¬
ports in making important decisions and should be studied

in further detail. An analysis using a database such as the
MDS could not be expected to answer such a complex
question and therefore can only raise such issues as pos¬
sible questions for more direct research. The rising pro¬
portion of patients with DNR orders represents an im¬
portant trend in the care of nursing home patients that
should be observed and studied.
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WI 53226 (Dr Mark).
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