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ANY FAMILIES ANT HEALTH

care professionals in the

United States believe that

palliation is the most ap-
propriate goal for patients with end-
stage dementia.' However, many nurs-
ing home residents dying with advanced
dementia in the United States do not re-
ceive optimal palliative care.?

Accurately estimating the life expec-
tancy of persons withadvanced demen-
tiais difficult and hinders palliative care
in this population. > Prognostic informa-
tion is important in guiding end-of-life
decision making and, in the Unieed States,
for determining hospice eligibility. Medi-
care beneficiaries must have an estimated
life expectancy of less than 6 months to
be eligible for hospice. In a nationwide
survey, 80% of hospices cited difficulties
in predicting survival as a major problem
in the delivery of care to enrollees with
a primary diagnosis of dementia,*® Less
than 1% of US hospice enrollees have a
primary diagnosis of dementia.

Few studies have attempted to develop
slatistical models to predict the 6-month
survival of persons with a primary diag-
nosis of advanced dementia.®® The Na-
tional Hospice Organization eligibility
guidelines for patients with dementia are
hased primarily on the Functional Assess-
ment Staging (FAST) criteria ¥ These
criteria hiave been criticized because they
werenotderived from empirical data, do
notaccuratcly predict 6-month survival,
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Context Survival varies for patients with advanced dementia, and accurate prog-
nostic tools have not been developed. A small proportion of patients admitted te hos-
pice have dementia, in part because of the difficuty in predicting survival.

Objectives To identify factors associated with 6-month mortality in newly admit-
ted nursing home residents with advanced dementia and to create a practical risk score
to predict 6-month mortality in this population.

Design, Setting, and Participants This was a retrospective cohort study of data
from the Minimum Data Set (MDS). All Medicare or Medicaid licensed nursing homes
in New York and Michigan were included. Participants had advanced dementia and
were admitted to New York nursing homes between June 1, 1994, and December 30,
1998 (dertvation cohort, n=6799), and to Michigan nursing homes from Qctober 1,
1998, through July 30, 2000 (validation cohort, n=4631).

Main Outcome Measures MDS5 factors assodiated with 6-maonth mortality were
determined in the derivation group, and the resulting mortality risk score was evaju-
ated in the validation cohort. Risk score performance was compared with the cut point
of 7c or the Functional Assessment Staging (FAST) scale.

Results Among residents with advanced dementia, 28.3% (n=1922) died within 6
months of nursing home admission in the derivation cohort; 35.1% (n=1626) died in
the validation cohort. The 6-month mortality rate increased across risk scores {pos-
sible range, 0-19): O points, 8.9% mortality; 1to 2, 10.8%; 3 0 5, 23.2%; 610 8,
40.4%; 9 to 11, 57.0%; and at least 12, 70.0% in the validation cohort. The area
under the receiver operating characteristic (AUROC) curve for predicting 6-month mor-
tality was 0.74 and 0.70 in the derivation and validation cohorts, respectively. Qur
risk score demonstrated better discrimination to predict 6-month mortality (AUROC,
0.64 for a cutoff of =6 points vs 0.51 for FAST stage 7c).

Conclusion A risk score based on 12 variables from the MDS estimates 6-month
mortality for nursing home residents with advanced dementia with greater accuracy
than existing prognostic guidelines.
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and cannot be applied to the majority of
patients with dementia whose disease
does not progress linearly,*¢
Therefore, the objectives of this study
were to identify factors associated with
6-month mortality in newly admitted
nursing home residents with ad-
vanced dementia and 1o create a prac-

tical risk score to predict survival in this
population.

METHODS
Data Socurces

The institutional review board at He-
brew Rehabilization Center for Aged ap-
proved the conduct of this study.
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The Omnibus Budget Reconcilia-
don Act of 1987 requires that all Medi-
care- and Medicaid-certified nursing fa-
citities in the United States periodically
conduct federally mandated standard-

* jzed, comprehensive assessments of all

residents by using the Resident Assess-
ment Instrument (RAI). The Mini-
mum Data Set {MDS) is the assess-
ment component of the RAJ, 1M

The MDS contains information on
each resident’s functional, medical, cog-
nitive, psychologic, and social status.
Assessments are required on admis-
sion, at quarterly intervals thereafter,
and whenever there is significant
change in resident status. Data are col-
lected by trained prefessionals (ie,
nurses, social workers, and therapists),
and each MDS ttem has its own ex-
plicit definition and coding conven-
tions. The interrater reliabilities for the
MDS items used in study were deter-
mined from data collected for clinical
purposes in comparable nursing homes
across the country.”** The reliabili-
ties range from 0.50 t0 0.99, with 6 vari-
ables having reliabilities below 0.70.

The model was derived by using MDS
data from newly admitted residents to
all licensed Medicare or Medicaid nurs-

- ing homes (n=634 facilities) in New
% York between June 1, 1994, and De-

cember 30, 1998 (MDS version 1.0).
The model was validated"® with MDS
data from newly admitted residents to
all licensed Medicare or Medicaid nurs-
ing homes (n=440 facilities) in Michi-
gan from October 1, 1998, through July
30, 2000 (MDS version 2.0). The vari-
ables used in this study were defined

. identically in MDS versions 1.0 and 2.0.

Population
The derivation and validarion data sets
comprised persons aged at least 65 years

¢ and with advanced dementia whose rea-
- son for their MDS assessment was nurs-

ing home admission. Advanced demen-
tia was defined as having a diagnosis of
dementia (Alzheimer disease or other
causes) and a Cognitive Performance
Score of 5 or 6.'5'7 The Cognitive Per-

;. formance Score uses 5 MDS variables
- to group residents into 7 hierarchical
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cognitive performance categories. A
Cognitive Performance Score of 5 or 6
{severe or very severe impairment with
eating problems) generally corre-
spouds to a Mini-Menial State Exami-
nation score of no more than 5.15%7

Mortality Data

Mortality data and MBS information
were matched in the validation and deri-
vation data sets before the initiation of
this study. Slightly different methods
were used to identify residents who died.
in the derivation cohort, residents who
had MDS information beyond 6 months
of their admission date were consid-
ered 1o be alive. For the remaining resi-
dents, death information was obtained
from the National Death Index.'®
Matches were attempted on 11 vari-
ables to provide a complete match, par-
tial match, or no match with an indi-
vidual's information. Residents in the
derivation cohort for whom a complete
match was found and whose death date
was within 6 months of admission to the
nursing home were designated as hav-
ing died within 6 months. Residents not
in the National Death Index or whose
death date was beyond 6 months of their
admission date were considered alive at
6 months. Residents with partial or am-
biguous matches were excluded from the
study. Of the 7014 residents meeting our
inclusion criteria, 215 residents (3.1%)
had partial matches in the National Death
Index and were excluded from the
sample, leaving 6799 residents for in-
clusion in the analysis.

In the validation cohort, the Michi-
gan Death Registry was used to obtain
death data. All residents in the Michi-
gan MDS data set were linked to the
Michigan Death Registry by using the
8 variables. Satisfactory matches ob-
tained for residents in the validation co-
hort with a death date within 6 months
of admission to the nursing home were
designated as having died. If a satisfac-
tory match was not obrained, then the
resident was designated as alive.

Resident Characteristics

According to the National Hospice Orga-
nization guidelines,” related publica-

tions,>*®!1%1*2* and clinical experience,
resident characteristics that were believed
to be associated with 6-month mortal-
ity were selected from the MDS assess-
ment completed within 21 days of nurs-
ing home admission. These variables
included demographic data, functicnal
status, diagnoses, and other health con-
ditions. Advance directives and specific
treatments (eg, tube feeding) were nét
considered as independent variables
because our intent was to developa prog-
nostic model based on factors intrinsic
to the residents’ health status rather than
to examine how different management
strategtes influence survival,
Demographic data included age, sex,
and race or ethnicity (white vs non-
white), Race and ethnicity are defined in
the MDS form. Other swudies of survival
and dementia have included race’ as a
prediction variable. Functional ability was
assessed with the Activities of Daily Liv-
ing (ADL) scale (range=0, independent
in all, to 28, dependent in all).” A vari-
able that describes a resident as bedfast
most of the dme was also included.
Diagnoses included in the analyses
were diabetes mellitus, congestive heart
failure, asthma or emphysema/chronic
obstructive pulmonary disease, cancer,
preumonia or other respiratory tract in-
fection, cardiac dysrhythmias, any frac-
ture in the previous 180 days, urinary
tract infection in the previous 30 days,
and septicemia. QOther health condi-
tions included were edema, hallucina-
tions or delusions, recurrent lung aspi-
rations, bowel incontinence, weight loss
(3% in the previous 30 days or >10%
in the previous 180 days), dehydration,
insufficient fluids (did not consume al-
most all liquids in previous 3 days), fe--
ver, pressure ulcers (with at least some
loss of skin integrity}, shortness of breath,
chewing or swallowing problems, no
more than 23% of food eaten at most
meals, not awake most of the day (morm-
ing and afternoon), the need for oxy-
gen therapy in the previous 14 days, and
body mass index (BMI}. We also exam-
ined whether residents were identified
as having an unstable condition, which
is defined in the MDS as a condition that
causes the resident's usual cognirive,
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Table 1. Description of Functional Assessment Stages and Comparable Minimum Data Set

Variables

Functional Assessment Stage

Minimum Data Set Variable

Ga = Improperly putting on clothes without
assistance/cusing occasionally or more
frequently over the past weeks

Limited Or more extensive assistance
reguired to dress on at least several
occasions during the last 7 days

Bb = Unable to bathe properly (eg, difiiculty
adjusting weater temperature)
occasionally or more frequently over the
past weeks

Supervision or more assistance required to
bathe during the fast 7 days

Bc = inability to handle the mechanics of
using the toilet occasionally or more
frequently over the past weeks

Limited ar more extensive assistance
required 1o use the toilet on at least
severat occasions during the last 7 days

6d = Urinary incontinence occasionally or
more frequently over the past weeks

Urinary incontinence at least twice a week

Be = Bowel incontinence cccasionally or
rmore frequently over the past weeks

Bowal incontinence at least twice a wesk

Ta = Ability to speak limited to =1 inteligible
word in an averege day

Raraly/never makes self understood

7b = All intelligible vocabulary is lost

Rarely/never makes self understood

7¢ = Nonambulatory

Extensive assistance (or total dependence)
required for locomotion e, move

betwean locations) during the last 7 days

Figure 1. Mortality Risk index Score for Stratification of Residents Into Levels of Risk for

6-Month Mortality ,

Score Sheet to Estimate 6-Month Prognosis in Nursing Home Residents With Advanced Dementia

Risk Factor From Minimum Data Set
Activities of Daily Living Scale= 28*
Male Sex

Cancer

Congestive Heari Failure

Oxygen Therapy Needed in Prior 14 Days

Shortress of Breath

<25% of Foed Eaten at Most Meals
Unstable Medical Condition

Bowe! incontinence

Bedfast

Age 83y

Not Awake Most of the Day

Points Score

19
1.9
17
1.8
16
1.5
15
15
15
15
14
1.4

Total Risk Scare, Rounced to Neares! integer

Possible RHange, 0-18

L

*The Activitias of Daily Living Scaie is obtalned by summing the resident's self-
performance ratings on the Minimum Data Set for the following 7 functional aciivities:
bad mobility, dressing, fofeting, transfer, @ating, grooming, and locomotion. in the
Minimurn Data Set, furicfional abiity is rated on 5-point scale for pach activity

(0, independent; 1, supervision; 2, imited assistance; 3, extensive assistance; and

4, total dependerice). A total score of 28 represents complete functional dependence.

Risk Estimate of Death

If Total Risk Score is...

0

1or2
3,4, 0r5
6,7, 0r8
9,10, or 11
=12

Within 8 Months, %

8.9

10.8
23.2
40.4
&57.0
70.0
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functional, or behavior pattern to fluc-
tuate, be precarious, or deteriorate.

Comparison With FAST

The FAST scale!” is used to assess func-
tional change among patients with de-
mentia and consists of 7 major stages
with a total of 16 successive stages and
suhstages (possible range, stages 1-7f).
Stage 7 represents the most advanced
dementia and consists of 6 substages,
7a to 7f These stages are defined as fol-
lows: 7a, speech is limited to 1 to 5
words; 7b, all intelligible vocabulary is
lost; 7c, nonambulatory; 7d, unable to
sit independently, 7e, unablie to smile;
and 7f, unable to hold head up. Stage
7c of the FAST scale has been sug-
gested by the National Hospice Orga-
nization as an appropriate cutoff to en-
roll persons with a primary diagnosis
of dementia into hospice.” To be con-
sidered as stage 7c, patients must have
progressed through all the previous
stages of the FAST scale sequentially.
To compare the ability of our risk
score to predict 6-month survival with
that of FAST, variables were chosen from
the MDS that most closely match the de-
scription of FAST stages & through 7c¢
(TABLE 1). Residents with all of the fal-
lowing characteristics were considered
to be at FAST stage 7¢: limited or more
extensive assistance needed for dress-
ing and toileting, supervision or more
assistance needed {or bathing, urinary
and fecal incontinence at least twice a
week, rarely or never able to make them-
selves understood, and inability to am-
bulate without extensive assistance.

Statistical Analyses
Derivation of Model and Risk Score. Sur-
vival time was the dependent variable for
all analyses. For residents who died
within 6 months of nursing home admis-
sion, survival was defined as the dura-
tion berween the admission and death
dates. Residents who did not die within
& months of nursing home admission
were censored (considered alive). Inde-
pendent variahles included all the afore-
mentionted resident characteristics.
Age, ADL score, and BM!I were di-
chotomized to ease interpretation of the




hazard ratio and to simplify the mortal-
ity risk score. Age was dichotomized at
the median (=83 vears); BMT was di-
chotomized at no more than 21 be-
cause this cutoff is below the range con-
sidered normal by standard clinical
nutritional assessment?® and because it
also represented the median value. ADL
score was dichotomized at 28 becanse
this value represented complete func-
tional dependence and was the 75th per-
centile in the distribution of ADL scores
for the derivation cohort. Analysis of
these characteristics as dichotomous vs
continuous variables did not change the
prognostic power of the final survival
model's comparable ¢ statistic.
Unadjusted associations were ana-
lyzed with Cox proportional hazards
models (SAS Institute Inc, Cary, NC; ver-
sion 6.11). Characteristics that were sig-
nificantly (P=.05) associated with sur-
vival in these unadjusted analyses were
entered into Cox proportional hazards
regression model in a stepwise fashion.
To derive the most parsimonious model
and because of the large sample size, only
variables associated with survival at a sig-
nificance level P<<.001 after the step-
wise procedure were retained in the
model. Including variables not meeting
this level of significance did not im-
prove the predictive ability of the finai
model. Hazard ratios, 95% confidence in-
tervals, and P values were derived from
these analyses. Proportional hazards as-
sumptions were met (time interaction
terms for the covariates had a P=>.03).
A mortality risk index score was cre-
ated to stratify residents into different
levels of risk for 6-month mortality
(FIGURE 1). A point value was as-
signed to each characteristic accord-
ing to the hazard ratios in the final mul-
tivariate model from the derivation
cohort. Point values were summed for
all mortality-related characteristics pres-
ent for each resident and rounded to the
nearest integer (values of 0.5 were
rounded up to the next highest
integer)." Risk scores ranged from O to
19, and 6 risk categories were created
by combining risk scores with similar
mortality rates in the derivation co-
hort (0, 1-2,3-5,6-8, 9-11, and = 12).

PROGNOSIS FOR NURSING HOME RESIDENTS WITH DEMENTIA

Validation of the Model. We ap-
plied the mortality risk score devel-
oped by using the derivation cohort to
the validation cohort and determined
the proportion of residents in the vali-
dation cohort who died in each risk cat-
egory, as defined by the hazard ratios
obtained in the derivation cohort.

Operating Characteristics of the
Model and Risk Score. To examine the
discrimination of our risk score, we de-
termined the ¢ statistic, representing the
area under the receiver operating char-

Table 2 Cha.racterlstlcs of Re5|dents W|th Advanced Dementxa and Thelr Assocmtlons Wrth

acteristic (AUROC) curve.” We calcu-
lated the ¢ statistic for the derivation and
validation cohorts by using logistic re-
gression, with 6-month mortality as the
outcome and the risk score as the sole
independent variable. Testing in the vali-
dation cohort was based on the risk score
created from the derivation cohort.
Wealso used logistic regression to de-
termine the ¢ statistic for FAST stage 7¢
simulated with MDS variables to estimaté
the ability of FAST criteria to predict
€-month mortality in the validation co-

&-Month Mortality in the Derivation Cahort (n = 6799}

Characteristic No. (%) of Residents Unadjusted HR (95% Gli)
Cemographic
Age =83 years, madian 30756 {45.2) 1.5(1.4-1.7)
Male sex 2257 (33.2) 1.8(1.8-1.9)
Nonwhite race/ethnicity 1366 {20.1) 1.2(1.1-1.4)
Functional status
Activities of daily living score = 28* 1747 (25.7) 5(2.3-2.8)
Bedfast 523 (7.7} 2.6(2.3-3.0)
Diagnosis
Diabetes mellitus 1113 (16.4) 4({1.2-1.5)
Congestive heart falure 958 (14.1) 1(1.9-2.3)
Asthma or emphysema/CCPD 520 (7.6) 1.6(1.4-18)
Cancer 57518.5) 1{1.8-2.4)
Prieumonia or respiratary tract 841 (9.4) 8(1.6-2.0)
infection
Cardiac dysrhythmia 768 (11 3) 1.4(1.2-1.6)
Any fracture in the previous 180 days 594 {8, 1.0(0.9-1.2)
Urinary tract infectlon 1343 {1 9. 8) 1.30.1-1.4)
Septicemia 3 (0.8 18(1.2-27
Other health conditions
Edema 1155 (17.0) 1501317
Hallucinations or defusiors 181 2.7 1.00.7-1.3)
Aspiration 107 (1.8) 1(1.8-2.8)
Bowel incontinence 5334 (78.4) 2.342.0-2.7)
Recent weaight foss 1074 (15.8) 1.8(1.7-2.1}
Dehydration 370 (5.4) 1.7 (1.4-2.0)
Insufficient fluid intake 742 (10.9) 1. 6 (1.4-1.8)
Fever 533 (7.8} {1.8-2.4)
Pressure ulcars 1159 (17.0) 1.7 (1 5-1.9)
Shortness of breath 240 (3.5) 3.6(3.0-4.3)
Unstable medical conditions 1826 (23.9) §(1.8-2.1}
Chewing or swallowing probiem 2331 (34.3) 8(1.6-1.9)
<25% of food eaten at most meals 2458 (36. 2) 5(1.4-1.8)
Not awake most of day 474 (7.0 1({1.8-2.9)
Body mass index <21, mediant 3404 (501 4(1.3-1.5)
Oxygen therapy in prior 14 days 565 (8.3) 3.1 (2.7-3.5)

Abbreviations: G, confidence interval; GOPD, chronic obstructive pulmanary disease; HR, hazard ratio.

*Total activities ofdajly Iving scere (0-28) is the sum of scores in each of 7 domaing of function, including bed mebility,
dressing, using the tcilet, transfer, eating, grooming, and locometion. Each is scored on a 5-point scale {0, inde-
pendent; 1, supervision; 2, limited assistance; 3, extensive assistance; and 4, total dependance). A score of 28 rep-

resenis complate functional depencdence.

TBody mass index was calculated as weignt In kilograms divided by the square of height in meters.
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hort. A ¢ statistic for asingle cut point on
ourscore was calenlated i the validation
set Lo compare with FAST stage 7c.

To examine the practical application
of using the risk score to predict 6-month
mortality, we calculated the sensitivity,
specificity, and positive and negative pre-
dictive values for various cut points in
the risk score to predict 6-month mor-
tality for the derivation and validation
cohorts. We generated ROC curves for
the derivation and validation cohorts
according to these analyses.

RESULTS
Risk Score Derivation

The derivation cohort consisted of 6799
residents with advanced dementia who

Table 3. Muttivariate Proportional Hazards
Model of Characteristics Assaciated With
&-Menth Mortality Among Residents

With Advanced Dementia in the Derivation
Cohort (n = 6799) .

HR
Characteristic (95% CI)
Activities of daily living 1.901.7-2.1)
score = 28"
Male sex 1.901.7-2.1)
Cancer 1.7{1.5-1.89)
Oxygen therapy 1.8 (1.4-1.8)
Congestive heart failure 1.8(1.4-1.7)
Shortness of breath 1.5 (1.3-1.9)
<25% Food eaten 1.5(1.4-1.7)
Unstable medical conditions 1.5(1.3-1.8)
Bowel incontinence 1.5 (1.3-1.7)
Bedfast 1.5 (1.3-1.7)
Age >83 years, median 1.4 (1.3-1.6)
Not awake most of day 1.41.2-1.6)

Abbreviations: Cl, confidence interval; HR, hazard ratio.

*Total ectivities of daily iving score (C-28)is the surm of scores
in each of 7 dormains of function including bed mability,
oressing, Lsing the tollet, transfer, eating, grooming, ang
locomotion. Each is scored on & 5-point scale 0, inde-
pendent; 1, supervision: 2, limitec assistance; 3, exten-
Sive: gssistance; and 4, toiat gependence). A score of 28
represents complete functionai dependence.

were admitted to New York nursing
homes during the study period, of
whom 28.3% (n=1922) died within
0 months.

TABLE 2 describes the characteris-
tics of the residents in the derivation co-
hortand the unadjusted associations be-

tween each independent variable and -

survival. Only fracture and haltucina-
tions or delusions were not signifi-
cantly associated with survival. All other
variables were entered into the step-
wise multivariate Cox proportional haz-
ards model. The final model included
the following variables: ADL score of
28, male sex, cancer, the need for oxy-
gen therapy, congestive heart failure,
shortness of breath, no more than 25%
of food eaten at most meals, an un-
stable condition, bowel incontinence,
bedfast, older than 83 years, and not
awake most of the day (TABLE 3).
Using the hazard ratios in the final
multivariate model, we calculated a risk
score for each resident. For example,
an 85-year-old male resident with ad-
vanced dementia who was bedfast and
totally functionally dependent (ADL
score, 28). had congestive heart fail-
ure, and used oxygen had a risk score
0f1.441.941.5+1.941.6+1.6=9.9, or
10 after rounding to the nearest inte-
ger. Risk scores with similar mortality
rates were combined o produce 6 risk
categories. TABLE 4 shows by category
the propertion and number of resi-
dents in the derivation cohort wlo died
and also presents the percentage of resi-
dents in the total sample within each
risk category. Those with risk scores of

Table 4. Proportion of Residents With Advanced Dementia in Each Risk Category and Those
Who Died Within & Months of Nursing Home Admission in Derivation {n = 6799 and

Validation Cohorts (n = 4631)

Total No. (%) Residents

Ne. (%) Residents Who Died

[ 1T 1
Risk Score* Derivation Gohiort  Valigation Cohort Derivation Cohort  Validation Cohort

o 272 (4.0} 56 (1.2 411.5) 5(8.9)

1-2 936 (13.8; 278 (6.0) 79 {8.4) 30 (10.8)
3-5 3141 (4£.2) 1755 (37.9) 666 (21.2) 407 (23.2)
6-8 1795 {26.4) 1727 (37.3) 732 140.8) 698 {40.4)
9-11 517 (7.6) 548 {(14.0) 332 (84.2) 368 157.0)
=12 136 (2.0) 167 (3.6) 109 (80.1) 117 (70.03

*Risk score is based an point assignments from hazard ratios obtained trom the derivation cohor,
thesidents with a risk score of zero did not have any of the cnaracteristice ncuoed i~ the finat prognostic mods!,
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3, 4, and 5 represented 46.2% of the
derivation data set.

Risk Score Validation

In the validation cohort, 4631 clder
persons with advanced dementia
were admitted to Michigan nursing
homes, of whom 35.1% (n=1626)
died within 6 months. Table 4 pre-
sents the number and proportidn of
residents in each risk category in the
validation cohort and the proportion
of those who died. Risk categories
were calculated by using the hazard
ratios from the derivation set. The
mortality rates in each category were
similar tc those in the derivation
cohort, except for a higher propor-
tion of residents dying with a score
of 0 and a lower proportion dying
with risk scores of at least 12 (Table
4). Those with risk scores of 3, 4,
and 5 represented 37.9% of the vali-
dation cohort.

Operating Characteristics

The ¢ statistic representing the AURQC
curve was 0.74 in the derivation co-
hort and 0.70 in the validation cohort
(FIGURE 2).

TABLE 5 presents the operating char-
acteristics of the risk score at various
cut points to predict 6-month mortal-
ity in the validation and derivation co-
hortts. A potential application of this ap-
proach would be to consider severely
demented residents with risk scores
above specific cut points as eligible for
hospice services while excluding resi-
dents with lower scores. For example,
il hospice eligibility included only resi-
dents with risk scores of § or higher,
then according to the validation data,
59.7% of enrollees would die within 6
months of admission (positive predic-
tive value), but only 28.7% of resi-
dents with advanced dementia who died
within that period would be eligible for
the program (sensitivity). With broader
inciusion criteria, for example, a risk
score cutoff of 6 or higher, only 46.6%
of enrollees would die within 6 months,
and 72.8% of residents with advanced
dementia who died within that time
would be eligible for hospice care.
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Application of FAST

In the validation cohort, 20.2% (n=937)
of residents with advanced dementia met
the simulated MDS criteria for FAST stage
7¢, of whom 38.5% died within 6 months
of nursing home admission (posirive pre-
dictive value). Only 22.2% of residents
who died within 6 months met the cri-
teria for FAST stage 7c (sensitivity).
‘When we used logistic regression to pre-
dict death at 6 months, the ¢ staristic for
the simulated FAST stage of 7Te was 0.51
in the validation cohort, indicating poor
discrimination. In comparison, the ¢ sta-
tistic using the single cut point of at least
6 in our risk score was 0.64.

COMMENT

In this study, we have detived and vali-
dated a model to predict 6-month mor-
tality for nursing home residents with
advanced demeniia. Qur risk score of-
fers an improvement over existing prog-
nostic guidelines used in this popula-
tion because it is based on empiric data,
has greater predictive power, and uses
standardized, readily available MDS
assessments.
The few tnvestigarions that have spe-
cifically identified factozs associated with
survival in advanced dementia differ
from our study in important ways, so
comparisons are limited.>****”* None-
theless, our study confirms that the fol-
lowing characteristics are associated with
poorer survival in advanced dementia:
older age,*1¥* greater functional im-
pairment,*>1%*'% male sex,?'* cardio-
vascular disease,? diabetes mellitus,?
and poor mutritional status.>* These fac-
tors are also associated with increased
mortality in dementia, regardless of the
stage.’® We also found that the risk
factors for death among nursing home
residents with advanced dementia were
similar to those of the general nursing
home population,* of which a substan-
tial proportion have dementia. The need
for oxygen therapy and not being awake
most of the day were the only addi-
tional factors that we identified to be spe-
cifically associated with survival in ad-
vanced dementia.
Earlier work demonstrates the chal-
lenge of estimating short-term progno-
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sis among patients with advanced de-
mentia.***® Our risk score demonstrates
moderately good power to predict
6-month survival among newly admit-
ted nursing home residents with ad-
vanced dementia. It performed better
than stage 7c of FAST when simulated
with MDS variables, which had a pre-
dictive ability that was equal to chance.
Moreover, in a study invelving 47 hos-
pice enrollees with dementia, 41% of
enrollees could not be staged by using
FAST criteria because their disease
had not progressed in the ordinal se-
quence of the scale.®

Advanced dementia is an incurable,
progressive condition for which pallia-
tion is often the primary goal of care,
regardless of life expectancy. Al-
though our model predicted 6-month
survival in advanced dementia with
greater accuracy than available prog-
nostic systems, these analyses high-
light the practical limitations of using
prognostic estimates as criteria to de-
termine access to palliative care sexr-
vices. For example, with respect to the
Medicare hospice program, narrow eli-
gibility criteria ensure that the major-
ity of enrollees will die within 6 moxnths
but exclude a substantial proportion of
persons with advanced dementia who
also die during that period. With
broader inclusion criteria, a greater pro-
portion of patients whe die within 6
months would be eligible for hospice
services, but a larger percentage of en-
rollees would survive beyond 6 months.
Similar problems were demonstrated
when prognostic criteria from the Study
to Understand Prognoses and Prefer-
ences for Outcomes and Risks of Treat-
ment study were used to determine
hospice eligibility for serigusly ill hos-
pitalized patients with other noncan-
cer diagnoses.* More restrictive inclu-
sion criteria would be an acceptable
approach provided that high-quality
palliative care was available to all resi-
dents with advanced dementia within
the existing framewotk of comprehern-
sive nursing home management. Alter-
natively, broader eligibility criteria
would be a reasonable strategy if
hospice were willing to enroll persons

Figure 2. Receiver Operating Characteristic
(ROC) Curves for Risk Scare's Prediction of
6-Month Mortality in the Derivation
(n=6799) and Validation Cohoits (n=4631)
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The area under the ROC curve is 0.74 in the deriva-
tion cohort and 0.70 in the validation cohort.

]
Tabie 5. Operating Characteristics of Selected
Risk Scare Cutoffs to Predict 6-Month
Mortality Foilowing Nursing Home Admission
for Residents With Advanced Dementia

Derivation Validation
Risk Score Cohort Cohort
Cutoff (n = 6799) (n = 4631}
Sensitivity™
=1 99.8 99.7
=3 95.7 97.8
=6 61.0 72.8
=9 22.5 28.7
=12 58 7.2
Specificityt
=1 55 1.7
=3 231 3.9
=8 738 54.8
=8 95.6 88.8
=12 99.4 938.3
Positive Pradictive Valuet
=1 204 35.4
=3 329 370
=6 479 46.6
=9 67.4 59.7
=12 797 70.2
Negative Predictive Value§
=1 98.5 91.2
=3 93.1 89.5
=8 828 78.8
=9 759 68.9
=12 728 66.2

“Sansitivity. proportion of residents who died within &
maoanths of adrmissicon with a risk score above cut poirit,

tSpecificity: propartion of residents who survived beyond
& manths of admission with a risk score below cut point.

TPositive pradictive value: propaortion of residents with a
rigk score above the cut point who died within 6 moriths
of admission.

EMegative predictive value: proporiion of residents with a
sk scora below the cut point who sundved beyord 6
months of admission.
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needing palliative care for longer than
& months.

This study has some limitations that
deserve comment. First, the prognostic
model was derived in a population of
older persons with advanced dementia
who were recently admitted to a nurs-
ing home. Therefore, our risk score may
not be generalizable to residents who
have lived in nursing homes for longer
periods or for those itving in the com-
munity. Second, by using admission data
to predict death within 6 months, we
could not account for changes in health
Status during the interim period thar may
influence survival. Although we consid-
ered all acute illnesses available in the
MDS data set as independent variables,
it is possible that other factors associ-
ated with high short-term mortality in
advanced dementia were unavailable for
analysis. Moreover, there may not have
been adequate power io demonstrate sta-
tistically significant associations be-
tween uncommon conditions (eg. sep-
ticemia} and 6-month mortality. Third,
the risk score was derived and vali-
dated with data collected Tetrospec-
tively. Prospective validation would be
helpful to further assess the usefulness
of the risk score in clinical practice.® Fi-
nally, despite our best efforts to define
FAST stage 7c by using MDS variables,
our simulation closely approximates but
does not repiicate the original scate.

Recent work indicates that the me-
dian survival after the onset of symp-
toms of dementia is shorter than previ-
ously estimated {3-6 years) 3¢
underscoring the need to plan for the end
stage of this illness. High-quality pallia-
tive care should be available to the iarge
proportion of persons with advanced de-
mentia who will be cared for in nursing
homes. Determining the best way to pro-
vide that care deserves the attention of
health care providers and policy mak-
ers. I hospice eligibility conrinues to re-
quire a high likelihood of death within
6 months, then the majority of patients
with advanced dementia in nursing
homes will not receive hospice ser-
vices. Therefore, alternative strategies to
deliver comprehensive palliative care to
this population should be sought. 3?32

2740 JAMA, June ©, 2004— Vol 281 No. 22

‘While these issues are debared, the risk
score derived in this study offers 2 prac-
tical approach for estimating with rea-
sonable accuracy the 6-month progno-
sis of older nursing home residents with
advanced dementia.
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