
ORIGINAL CONTRIBUTION

Clinical and Organizational Factors
Associated With Feeding Tube Use
Among Nursing Home Residents
With Advanced Cognitive Impairment
Susan L. Mitchell, MD, MPH
Joan M. Teno, MD, MS
Jason Roy, PhD
Glen Kabumoto, MPH
Vincent Mor, PhD

AGROWING PROPORTION OF THE

approximately 4 million older
US adults with Alzheimer dis-
ease or other dementias are

now surviving to the advanced stages
of their illness. Eating and swallowing
problems typically develop during the
terminal stages of dementias. Whether
to initiate feeding tube use or to focus
on comfort is one of the most challeng-
ing dilemmas facing families, clini-
cians, and institutions caring for these
patients.1,2

The widespread use of feeding tubes
among older persons with advanced
cognitive impairment in the United
States3 is concerning amid growing em-
pirical data and expert opinion indi-
cating that feeding tube use has no de-
monstrable health benefits in this
population and may be associated with
increased risks and discomfort.1,2 For
physician and/or institution practice to
change, the factors that influence feed-
ing tube use among individuals with ad-
vanced cognitive impairment must be
understood. These influences may in-
clude the clinical characteristics of the
patient, the quality of the shared deci-
sion-making process, cultural atti-
tudes toward death and dying, and or-
ganizational features specific to the

health care environment in which the
patient is receiving care.

The prevalence of feeding tube use
varies considerably among nursing
home residents with advanced demen-
tia who are living in different facili-
ties,4 states,3,5 and countries.6 These
observations suggest that broader in-
fluences, which are external to the pa-
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Context Empiric data and expert opinion suggest that use of feeding tubes is not
beneficial for older persons with advanced dementia. Previous research has shown a
10-fold variation in this practice across the United States.

Objective To identify the facility and resident characteristics associated with feed-
ing tube use among US nursing homes residents with severe cognitive impairment.

Design, Setting, and Participants Cross-sectional study of all residents with ad-
vanced cognitive impairment who had Minimum Data Set assessments within 60 days
of April 1, 1999, (N=186835) and who resided in Medicare- or Medicaid-certified US
nursing homes.

Main Outcomes Measures Facility and resident characteristics described in the 1999
On-line Survey Certification of Automated Records and the 1999 Minimum Data Set.
Multivariate analysis using generalized estimating equations determined the facility and
resident factors independently associated with feeding tube use.

Results Thirty-four percent of residents with advanced cognitive impairment had feed-
ing tubes (N=63101). Resident characteristics associated with a greater likelihood of
feeding tube use included younger age, nonwhite race, male sex, divorced marital sta-
tus, lack of advance directives, a recent decline in functional status, and no diagnosis of
Alzheimer disease. Controlling for these patient factors, residents living in facilities that
were for profit (adjusted odds ratio [OR], 1.09; 95% confidence interval [CI], 1.06-
1.12); located in an urban area (OR, 1.14; 95% CI, 1.11-1.16); having more than 100
beds (OR, 1.04; 95% CI, 1.01-1.07); and lacking a special dementia care unit (OR, 1.11;
95% CI, 1.07-1.15) had a higher likelihood of having a feeding tube. Additionally, feed-
ing tube use was more likely among residents living in facilities that had a smaller pro-
portion of residents with do-not-resuscitate orders, had a higher prevalence of non-
white residents, and lacked a nurse practitioner or physician assistant on staff.

Conclusions More than one third of severely cognitively impaired residents in US
nursing homes have feeding tubes. Feeding tube use is independently associated with
both the residents’ clinical characteristics and the nursing homes’ fiscal, organiza-
tional, and demographic features.
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tient, are important determinants of this
practice. A recent study found a 10-
fold variation in feeding tube use across
the United States.3 However, only state
differences in the use of do-not-
resuscitate (DNR) orders were found to
be associated with the practice, whereas
regional laws governing hydration and
state Medicaid reimbursement poli-
cies were not. Therefore, additional re-
search is needed to understand the sub-
stantial variation in feeding tube use.

To date, investigations attempting to
identify factors associated with feeding
tube use in this population have exam-
ined individual patient variables5,7-9 or
nursing home characteristics, such as
size, location, case-mix, staffing, and fis-
cal organization, separately.4 However,
these factors do not operate indepen-
dently. To address this limitation, we
linked 2 large national databases; 1 con-
taining administrative, fiscal, and aggre-
gated clinical information on all licensed
US nursing homes10 and the second con-
taining detailed demographic, func-
tional, and clinical data about the resi-
dents living in these facilities.11 Our
objectivewastoexaminehowpatient fac-
tors and facility characteristics indepen-
dently influence feeding tube use among
severely cognitively impaired older per-
sons residing in US nursing homes.

METHODS
Study Population

The study population was character-
ized using data from the 1999 Na-
tional Repository Resident Assess-
ment Instrument Minimum Data Set
(MDS).11 Data were derived from the
MDS assessments completed within 60
days of April 1, 1999, on nursing home
residents living in all Medicare- or Med-
icaid-certified US facilities during that
period. Full MDS assessments are com-
pleted within 2 weeks of nursing home
admission, annually, and whenever
there is a significant change in status.
Briefer MDS assessments are com-
pleted on a quarterly basis. Only full
MDS assessments were analyzed in this
study. We excluded residents whose
reason for their MDS assessment was
nursing home admission. The MDS data

for the remaining individuals repre-
sented random periods in their nurs-
ing home stay.

Residents were included in the study
sample if they had advanced cognitive
impairment as defined by a cognitive per-
formance score (CPS) of six.12,13 The CPS
uses 5 MDS variables to group resi-
dents into 7 hierarchical cognitive per-
formance categories. These categories in-
clude 0=intact; 1=borderline intact;
2=mild impairment; 3=moderate im-
pairment; 4=moderately severe impair-
ment; 5=severe impairment; and 6=very
severe impairment with eating prob-
lems. Residents identified as comatose
were excluded. The MDS was used to de-
termine feeding tube use among resi-
dents. The MDS does not distinguish be-
tween different types of feeding tubes.

Resident characteristics that were po-
tentially associated with the use of feed-
ing tubes were selected from the data
set a priori.5,7-9 These characteristics in-
cluded age; sex; race or ethnicity; mari-
tal status; advance directives (DNR or-
der, living will, and durable power of
attorney for health care); diagnoses of
Alzheimer disease, stroke, or cancer;
and deterioration in the ability to per-
form activities of daily living during the
past 90 days (based on a specific MDS
variable). Age was grouped in 5-year
ranges (�65, 65-69, 70-74, 75-79, 80-
84, 85-89, and �90 years, which was
the referent category). Race or ethnic-
ity was categorized as American Indian/
Alaska Native, Asian/Pacific Islander,
black (not of Hispanic origin), His-
panic, and white (not of Hispanic
origin), which was the referent cat-
egory. Marital status was categorized as
married, which was the referent cat-
egory, never married, separated, wid-
owed, or divorced.

Facility Characteristics
Facility characteristics were obtained
from the MDS and the On-line Survey
Certification of Automated Records
(OSCAR) data sets from 1999.10 OSCAR
is a national database of information
collected annually as part of the nurs-
ing home survey and recertification pro-
cess; it contains data on facility demo-

graphics, fiscal and corporate structure,
staffing, and aggregated patient data. Fa-
cility characteristics that may be asso-
ciated with the use of feeding tubes
among residents with advanced cogni-
tive impairment were selected a priori.4,9

All licensed nursing homes in the
United States were included in the
analysis (N=15135).

Facility variables were size (dichoto-
mized at 100 beds, the median), urban
vs rural location, and fiscal characteris-
tics and ownership including chain
membership, profit status, and whether
Medicaid was the primary payer for 80%
or more of the beds in the facility. We
also determined whether the facility had
a special care unit for dementia.

The level of staffing for nurses and cer-
tified nursing assistants was defined as
the number of full-time (35 h/wk)
equivalents per bed. These variables were
categorized as less than 0.20 full-time
equivalents, which was the referent cat-
egory, 0.21-0.40, 0.41-0.60, or higher
than 0.60. Facilities were dichotomized
based on whether they had a full-time
speech therapist employed on staff (at
least 35 h/wk) and a nurse practitioner
or physician assistant on staff who per-
formed physician-delegated services.

The MDS data were used to create
several aggregated patient variables
based on all residents in the facility—
not just those in the study sample—to
describe specific nursing home char-
acteristics that were unavailable in the
OSCAR data set. The proportion of resi-
dents in each facility with a DNR or-
der was grouped as less than 10%, 11%-
20%, 21%-40%, 41%-60%, 61%-80%,
and higher than 80%, which was the ref-
erent category. The racial or ethnic
makeup of the facility was defined as
the percentage of nonwhite residents
and categorized as 0%, which was the
referent category, 0.1%-5.0%, 5.1%-
10.0%, and higher than 10%. The pro-
portion of residents receiving intrave-
nous therapy was included to reflect the
use of other invasive therapies by the
facility and grouped as 0%, 0.1%-
1.0%, 1.1%-5.0%, 5.1%-10.0%, and
higher than 10.0%, which was the ref-
erent category. Finally, certain nurs-
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ing homes may attract tube-fed pa-
tients. To adjust for this factor, we
determined the proportion of resi-
dents with severe cognitive impair-
ment admitted to each facility with feed-
ing tubes in 1999 and categorized this
variable as less than 1.0%, which was
the referent category, 1.0%-5.0%, 5.1%-
10.0%, and higher than 10.0%.

Analysis
The dependent variable was whether a
resident with advanced cognitive im-
pairment had a feeding tube. As such, the
resident was the unit of analysis. The in-
dependent variables were grouped as
characteristics of individual residents and
characteristics of the facilities in which
the residents with advanced dementia
lived. Descriptive statistics were used to
present the proportion of tube-fed and
nontube-fed residents with each inde-
pendent variable.

Multivariate analysis of the dichoto-
mous outcome (the presence of a feed-
ing tube) was performed using logistic
regression models with the generalized
estimating equation approach in SAS
PROC GENMOD.14 The generalized es-
timating equation method adjusts for the
correlationamongpatients residing in the
same nursing facility. All the aforemen-
tioned resident and facility characteris-
tics were included as independent vari-
ables and entered into the multivariate
analysis. Therefore, the final logistic re-
gression model adjusts for all resident
and facility characteristics. Adjusted odds
ratios (ORs) and 95% confidence inter-
vals (CIs) were derived from these analy-
ses. When the outcome is not a rare
event, as in this study, the OR may over-
estimate the risk ratio. Therefore, the
method by Zhang and Yu15 was used to
correct all ORs.

Variability in Feeding-Tube Practice
To describe the variability in feeding-
tube practice in nursing homes within
and among states, the proportion of resi-
dents with advanced cognitive impair-
ment who had feeding tubes was deter-
mined and categorized based on terciles
of less than 16%, 16%-40%, and greater
than 40%. The percentage of nursing

Table 1. Resident and Facility Characteristics of Tube-Fed Residents With Advanced
Cognitive Impairment in US Nursing Homes

Characteristic

No. of
Residents With
Characteristic

No. (%) of Residents
With Feeding Tubes

Characteristic
Present

Characteristic
Absent

Resident Characteristics (N = 186 835)

Age, y
�65 14 987 8115 (54) 54 986 (32)

65-69 7072 3064 (43) 60 037 (33)

70-74 14 100 5535 (39) 57 566 (33)

75-79 26 605 9522 (36) 53 579 (33)

80-84 38 013 12 316 (32) 50 785 (34)

85-89 41 633 12 818 (31) 50 283 (35)

�90 44 425 11 731 (26) 51 370 (36)

Men 44 446 18 806 (42) 44 295 (31)

Race or ethnicity
White (not of Hispanic origin) 151 597 42 455 (28) 20 646 (59)

American Indian/Alaska Native 860 343 (40) 62 758 (34)

Hispanic 5427 2873 (53) 60 228 (33)

Black (not of Hispanic origin) 26 653 16 028 (60) 47 073 (29)

Asian/Pacific Islander 2298 1402 (61) 61 699 (33)

Marital status
Married 48 415 17 015 (35) 46 086 (33)

Never married 21 588 9194 (43) 53 907 (33)

Widowed 104 214 31 417 (30) 31 684 (38)

Separated 2349 1125 (48) 61 976 (34)

Divorced 10 269 4350 (42) 58 751 (33)

Absent
Do-not-resuscitate order 66 537 29 203 (44) 33 898 (28)

Durable power of attorney for health care 140 692 52 741 (37) 10 360 (22)

Living will 155 001 56 145 (36) 6956 (22)

Diagnosis of Alzheimer disease 140 390 52 790 (38) 10 311 (22)

Diagnosis of cancer 176 522 59 720 (34) 3381 (33)

Present
Diagnosis of stroke 53 184 27 349 (51) 35 752 (27)

Recent decline in functional status 35 776 12 703 (36) 50 398 (33)

Facility Characteristics (N = 15 135)

No dementia special care unit 147 764 53 012 (36) 10 089 (26)

Urban location 135 227 49 337 (36) 13 764 (27)

For profit 121 947 43 628 (36) 19 473 (30)

�100 beds 131 631 46 393 (35) 16 708 (30)

Part of a chain 102 224 35 870 (35) 27 231 (32)

�80% Medicaid beds 30 731 13 372 (44) 49 729 (32)

Residents with a do-not-resuscitate order, %
�10 13 847 6749 (49) 56 352 (33)

11-20 19 198 9204 (48) 53 897 (32)

21-40 46 892 19 191 (41) 43 910 (31)

41-60 48 640 15 707 (32) 47 394 (34)

61-80 42 858 10 037 (23) 53 064 (37)

�80 15 400 2213 (14) 60 888 (36)

Nonwhite residents, %
0 20 552 3501 (17) 59 600 (36)

0.1-5.0 59 043 13 995 (24) 49 106 (38)

5.1-10.0 27 388 8761 (32) 54 340 (34)

�10.0 79 852 36 844 (46) 26 257 (25)
(continued)
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homes in each category was deter-
mined for all states. The states were also
ranked from those with greatest percent-
age of facilities in the highest tercile
(�40%) to those with the fewest nurs-
ing homes in that category. In addition,
the proportion of tube-fed residents in
each state was determined.

RESULTS
A total of 186835 nursing home resi-
dents in this nationwide sample had a
CPS score of 6 (very severe impairment
with eating problems); of these, 33.8%
(n=63101) had feeding tubes. The
prevalence of feeding tube use among
residents in the other CPS categories is
6965 (2.0%) of 356761 for a CPS score
of 0 (intact); 6012 (3.1%) of 190731 for
a CPS score of 1 (borderline intact); 6454
(3.2%) of 201777 for a CPS score of 2

(mild impairment); 18128 (4.5%) of
400402 for a CPS score of 3 (moderate
impairment); 15141 (11.9%) of 127275
for a CPS score of 4 (moderately severe
impairment); and 2619 (1.9%) of
135964 for a CPS score of 5 (severe im-
pairment). TABLE 1 describes the facil-
ity and clinical characteristics of the resi-
dents. TABLE 2 presents the results of the
multivariate analysis, adjusting for all
resident and facility characteristics.

Resident Characteristics
Our multivariate analysis identified sev-
eral resident characteristics that were
independently associated with feed-
ing tube use in advanced cognitive im-
pairment. Residents who were younger
and male were more likely to have feed-
ing tubes. The likelihood of feeding tube
use was lowest among white resi-

dents. Marital status was also indepen-
dently associated with feeding tube use.
Divorced residents with advanced cog-
nitive impairment had a greater likeli-
hood of feeding tube use compared with
married residents.

A greater proportion of severely cog-
nitively impaired residents with feed-
ing tubes did not have advance direc-
tives compared with residents without
feeding tubes. The lack of a DNR or-
der, no durable power of attorney for
health care, and no living will were in-
dependently associated with feeding-
tube status in the multivariate model.

Residents without a diagnosis of Alz-
heimer disease were more likely to have
feeding tubes compared with other resi-
dents with advanced cognitive impair-
ment. A history of stroke was associ-
ated with a greater likelihood of having
a feeding tube, while residents with can-
cer were less likely to have a feeding tube.
Finally, a recent decline in functional sta-
tus was independently associated with
feeding tube use.

Facility Characteristics
Severaldemographic, organizational, and
fiscal features of nursing homes were in-
dependently associated with feeding tube
use (Table 2). Residents in facilities lack-
ing a dementia special care unit had a
greater likelihood of feeding tube use
compared with residents in facilities with
these units. In addition, individuals were
more likely to have feeding tubes if they
lived in nursing homes that were in lo-
cated in an urban setting, were run for
profit, and that had more than 100 beds.
Chain ownership was not associated with
feeding-tube status.

Residents in facilities with more than
80% of their beds dedicated to Medic-
aid recipients were more likely to re-
ceive feeding tubes compared with pa-
tients who resided in nursing homes with
fewer beds dedicated to Medicaid recipi-
ents. However, this relationship was not
sustained after controlling for other resi-
dent and facility characteristics. This as-
sociation was confounded primarily by
the racial or ethnic profile of the facil-
ity, such that nursing homes with a
greater proportion of nonwhites were

Table 1. Resident and Facility Characteristics of Tube-Fed Residents With Advanced
Cognitive Impairment in US Nursing Homes (cont)

Characteristic

No. of
Residents With
Characteristic

No. (%) of Residents
With Feeding Tubes

Characteristic
Present

Characteristic
Absent

Facility Characteristics (N = 15 135) (cont)

No. of full-time nursing equivalents
(35 h/wk) per bed

Registered and licensed nurses
�0.20 129 163 41 736 (32) 21 365 (37)

0.21-0.40 47 890 17 070 (36) 46 031 (33)

0.41-0.60 4707 2153 (46) 60 948 (33)

�0.60 5075 2142 (42) 60 959 (34)

Nursing assistants
�0.20 18 064 6327 (35) 56 774 (34)

0.21-0.40 111 951 37 953 (34) 25 148 (34)

0.41-0.60 50 774 16 582 (33) 46 519 (34)

�0.60 6046 2239 (37) 60 862 (34)

Other staff
Nurse practitioner or

physician assistant
40 687 13 468 (33) 49 633 (34)

Speech therapist 152 087 53 386 (35) 9715 (28)

Residents receiving intravenous
therapy, %

0 77 960 23 968 (31) 39 133 (36)

0.1-1.0 34 619 12 212 (35) 50 889 (33)

1.1-5.0 57 616 20 434 (35) 42 667 (33)

5.1-10.0 10 378 3783 (36) 59 318 (34)

�10.0 6262 2704 (43) 60 397 (33)

Residents with feeding tubes on
admission, %

�1.0 20 517 3118 (15) 59 983 (36)

1.0-5.0 46 950 10 282 (22) 52 819 (38)

5.1-10.0 58 974 19 638 (33) 43 463 (34)

�10.0 60 394 30 063 (50) 33 038 (26)
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more likely to have more than 80% of
beds dedicated to Medicaid recipients
and also to have residents with feeding
tubes.

Advance directives were indepen-
dently associated with feeding-tube
status at the facility level. Older per-
sons with advanced cognitive impair-
ment residing in nursing homes in
which a relatively smaller proportion
of the resident population had DNR
orders had a greater likelihood of
having a feeding tube. For example,
feeding tube use was more likely in
facilities in which the prevalence of
DNR orders was 61%-80% compared
with facilities in which more than
80% of residents had DNR orders
(OR, 1.22; 95% CI, 1.13-1.30). This
significant trend persisted in a dose-
response fashion as the frequency of
DNR orders decreased.

The racial or ethnic profile of the fa-
cility was also independently associ-
ated with the use of feeding tubes. Com-
pared with nursing homes with white
residents only, feeding tube use was more
likely to occur in facilities with higher
proportions of nonwhite residents.

The lack of a nurse practitioner or
physician assistant on the nursing home
staff was independently associated with
a higher likelihood of feeding tube use
among residents with advanced cogni-
tive impairment (OR, 1.07; 95% CI,
1.04-1.10). Other staffing variables, in-
cluding the ratio of licensed nurses and
nursing assistants per bed and having
a speech therapist on staff, were not as-
sociated with the use of feeding tubes
after multivariate adjustment.

Residents were more likely to receive
feeding tubes if they lived in facilities that
had higher rates of new admissions with
feeding tubes. The facility rate of resi-
dents receiving intravenous therapy was
not associated with feeding-tube status.

Feeding Tube Use Within
Nursing Homes in Each State
The FIGURE presents the facility rates of
feeding tube use among nursing home
residents with advanced cognitive im-
pairment in each state. This Figure high-
lights the variation in practice across fa-

cilities both within and among states. For
example, in Tennessee, the use of feed-
ing tubes among residents with ad-

vanced cognitive impairment is less than
16% in 24% of facilities; ranges from
16%-40% in 42% of facilities; and ex-

Table 2. Multivariate Analysis of Resident and Facility Characteristics Associated With
Tube-Fed Residents With Advanced Cognitive Impairment in US Nursing Homes

Characteristic OR (95% CI)*

Resident Characteristics (N = 186 835)

Age, y
�65 1.77 (1.71-1.83)

65-69 1.32 (1.27-1.38)

70-74 1.26 (1.22-1.30)

75-79 1.24 (1.21-1.27)

80-84 1.17 (1.15-1.21)

85-89 1.15 (1.12-1.18)

�90 1.00

Men 1.15 (1.14-1.18)

Race or ethnicity
White (not of Hispanic origin) 1.00

American Indian/Alaska Native 1.17 (1.04-1.30)

Hispanic 1.30 (1.24-1.36)

Black (not of Hispanic origin) 1.55 (1.51-1.58)

Asian/Pacific Islander 1.57 (1.46-1.67)

Marital status
Married 1.00

Never married 1.01 (0.99-1.04)

Widowed 0.96 (0.95-0.98)

Separated 0.99 (0.93-1.05)

Divorced 1.06 (1.03-1.10)

Absent
Do-not-resuscitate order 1.07 (1.06-1.10)

Durable power of attorney for health care 1.19 (1.16-1.22)

Living will 1.32 (1.28-1.35)

Diagnosis of Alzheimer disease 1.37 (1.34-1.40)

Diagnosis of cancer 1.08 (1.04-1.11)

Present
Diagnosis of stroke 1.84 (1.82-1.86)

Recent decline in functional status 1.04 (1.01-1.06)

Facility Characteristics (N = 15 135)

No dementia special care unit 1.11 (1.07-1.15)

Urban location 1.14 (1.11-1.16)

For profit 1.09 (1.06-1.12)

�100 beds 1.04 (1.01-1.07)

Part of a chain 0.96 (0.94-1.00)

�80% Medicaid beds 1.00 (0.97-1.03)

Residents with a do-not-resuscitate order, %
�10 1.67 (1.54-1.80)

11-20 1.69 (1.56-1.81)

21-40 1.54 (1.44-1.65)

41-60 1.37 (1.28-1.47)

61-80 1.22 (1.13-1.30)

�80 1.00

Nonwhite residents, %
0 1.00

0.1-5.0 1.08 (1.02-1.14)

5.1-10.0 1.20 (1.13-1.28)

�10.0 1.28 (1.21-1.35)
(continued)
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ceeds 40% in 34% of facilities. The Dis-
trict of Columbia had the highest pro-
portion (90%) of nursing homes in
which the use of feeding tubes ex-
ceeded 40%.

The number of nursing homes in each
state and the proportion of tube-fed resi-
dents with severe cognitive impairment
in each state are presented in the col-
umns beside the Figure. The preva-
lence of feeding tube use at the indi-
vidual level was also the highest in the
District of Columbia where 64% of resi-
dents have feeding tubes.

COMMENT
This nationwide study demonstrates that
the use of feeding tubes among nursing
home residents with severe cognitive im-
pairment is common and associated not
only with their clinical features, but with
the fiscal, organizational, demographic,
and ethnic or racial profile of the facil-
ity in which they live. The relative in-

fluence of these nursing home charac-
teristics is further demonstrated by the
observation that feeding tube practice
varies considerably among facilities
within the same state. We identified sev-
eral potentially modifiable factors at the
facility level that may reduce feeding tube
use, including greater use of advance di-
rectives, having a nurse practitioner or
physician assistant on staff, and having
a special dementia care unit.

This study supports and extends ear-
lier work examining factors associated
with feeding tube use in the institution-
alized elderly with advanced cognitive
impairment.4,5,7-9 However, this investi-
gation is unique in several important
ways. First, the study includes resi-
dents from all licensed US nursing
homes. Second, it is the only study to
examine both resident and facility char-
acteristics in a single analytic model.
Only one other investigation has com-
prehensively examined nursing homes’

characteristics associated with the use
of feeding tubes in this population.4

However, this earlier study is limited be-
cause it only examined facility charac-
teristics associated with the overall rate
of feeding tube use at the facility level;
it did not consider resident character-
istics in the model; data from only 6
states were included; and several im-
portant facility factors were not ana-
lyzed. Finally, our use of the general-
ized estimating equation approach to
adjust for correlations among residents
in the same nursing home make the find-
ings even more robust.

Using a national data set, our find-
ings corroborate many previously re-
ported correlates of patient characteris-
tics associated with feeding tube use
among individuals with advanced cog-
nitive impairment including younger
age,5,8,9 no diagnosis of Alzheimer dis-
ease,5,8,9 stroke,5,8,9 lack of advance di-
rectives to limit aggressive care,5,8,9 and
nonwhite race.5,7,9 Some studies, includ-
ing ours, found an increase in feeding
tube use among men,9 while others re-
ported the opposite.5

Among the most notable observa-
tions in this study is the increased like-
lihood of feeding tube use among resi-
dents living in for-profit nursing homes.
This observation is consistent with the
notion put forward in the lay and scien-
tific press that feeding tube use among
patients with advanced cognitive impair-
ment may be used by nursing homes as
a means of cost-saving.16-19 The staff’s
time required for feeding residents by
hand is expensive.18,19 In addition, Med-
icaid reimbursement schemes in many
states pay higher per diem rates for tube-
fed residents compared with similarly de-
bilitated residents who do not have feed-
ing tubes.18,20 However, Medicaid
payments have been shown not to be as-
sociated with feeding tube use at the state
level.3 Moreover, the practice varies
greatly among nursing homes even
within the same state. Therefore, while
the potential for financial incentives to
favor use of feeding tubes exists, this as-
sociation remains to be proven.

Previous work has shown that the use
of DNR orders is strongly associated

Table 2. Multivariate Analysis of Resident and Facility Characteristics Associated With
Tube-Fed Residents With Advanced Cognitive Impairment in US Nursing Homes (cont)

Characteristic OR (95% CI)*

Facility Characteristics (N = 15 135) (cont)

No. of full-time nursing equivalents (35 h/wk) per bed
Registered and licensed nurses

�0.20 1.00

0.21-0.40 1.11 (1.08-1.14)

0.41-0.60 1.17 (1.08-1.26)

�0.60 1.07 (0.99-1.16)

Nursing assistants
�0.20 1.00

0.21-0.40 1.00 (0.97-1.04)

0.41-0.60 1.01 (0.97-1.06)

�0.60 1.06 (0.98-1.10)

Other staff
Speech therapist 1.03 (0.99-1.06)

No nurse practitioner or physician assistant 1.07 (1.04-1.10)

Residents receiving intravenous therapy, %
0 0.92 (0.86-0.98)

0.1-1.0 0.95 (0.90-1.02)

1.1-5.0 0.98 (0.92-1.04)

5.1-10.0 1.01 (0.95-1.08)

�10.0 1.00

Residents with feeding tubes on admission, %
�1.0 1.00

1.0-5.0 1.28 (1.20-1.36)

5.1-10.0 1.62 (1.53-1.71)

�10.0 2.11 (2.01-2.22)
Abbreviations: CI, confidence interval; OR, odds ratio.
*Odds ratios are adjusted for all facility and resident characteristics and adjusted to approximate the relative risk using the

method of Zhang and Yu.15
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with feeding tube use in patients with
advanced cognitive impairment at both
the patient5,8,9 and state levels.3 This
study underscores the important role
of DNR orders at the nursing home
level.4 The association between higher
facility rates of DNR orders with a lower
likelihood of feeding tube use de-
serves further investigation. One po-
tential explanation is that facilities with
a greater overall rate of DNR orders may

be more proficient at engaging surro-
gates in discussions that lead to deci-
sions not to use a feeding tube. In ad-
dition, families that request DNR orders
may also be less likely to want to have
a feeding tube used. The MDS is un-
able to provide any information about
the decision-making process between
families and health care providers.

This study demonstrates that the role
of race or ethnicity in end-of-life deci-

sion making extends beyond the back-
ground of the individual patient. It has
been widely reported that nonwhites
tend to choose more aggressive end-of-
life care,21,22 including the use of feed-
ing tubes.5,7,9 Possible explanations for
this observation include different cul-
tural attitudes toward death and dying,
apprehension of nonwhites toward the
medical system, and poor communica-
tion of advance directives to minorities

Figure. Facility Rates of Feeding Tube Use Among Nursing Home Residents With Advanced Cognitive Impairment in Each State

No. of
Facilities

Proportion of
Residents 
Who Are
Tube FedState

124 0.09Me
74 0.09NH

364 0.12Minn
449 0.10Iowa
43 0.09Vt
32 0.14Wyo
66 0.16Mont
72 0.11ND

335 0.15Kan
220 0.19Neb
107 0.18SD
78 0.19Utah

366 0.13Wis
69 0.12Idaho

133 0.17Ore
485 0.19Mass
195 0.21Colo
10 0.16Alaska

238 0.22Conn
73 0.20NM
98 0.21RI

260 0.24Wash
468 0.29Mo
322 0.33Mich
108 0.31WVa
730 0.30Ill
147 0.29Ariz
748 0.31Pa
472 0.33Ind
356 0.43Okla
43 0.36Hawaii

241 0.34Ark
261 0.33Va
620 0.37NY
40 0.30Del

239 0.38Md
1107 0.38Tex
323 0.37Tenn
162 0.41SC
930 0.39Ohio

1190 0.38Calif
286 0.42Ky
40 0.39Nev

338 0.44NJ
363 0.40NC
669 0.40Fla
323 0.43Ga
307 0.44La
178 0.44Miss
213 0.47Ala
20 0.64DC

<16% Tube-Fed Residents

0 3020 905010 70 10060 8040

16%-40% Tube-Fed Residents

% of Facilities % of Facilities% of Facilities

0 3020 905010 70 10060 8040

>40% Tube-Fed Residents

0 3020 905010 70 10060 8040
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by health care providers. The racial or
ethnic mix of the nursing home may be
linked to other facility factors that influ-
ence feeding tube use that we were un-
able to measure, such as the back-
ground of the nursing home staff. Black
physicians are less likely to view feed-
ing tube use in advanced dementia as a
heroic measure.23

This study confirms that severely cog-
nitively impaired residents living in nurs-
ing homes that are larger,4 located in ur-
ban areas,9 and lack dementia special care
units4 have a greater likelihood of using
feeding tubes. The closer proximity of ur-
ban nursing homes to tertiary medical
centers may translate into an increased
use of high technology care at the end
of life.24 On the other hand, fewer feed-
ing tubes among nursing home resi-
dentswithaccess todementia special care
units suggests that these units may have
greater success at guiding care toward
palliation. We also found that facilities
that had either a nurse practitioner or
physician assistant on staff were less
likely to have patients using feeding
tubes. Some data suggest that clinicians
who practice solely in nursing homes
may be less likely to promote feeding
tube use among residents with ad-
vanced dementia compared with com-
munity-based clinicians.25

This study has several limitations that
deserve comment. Some resident and fa-
cility characteristics that may be associ-
ated with feeding tube use were not avail-
able in the MDS and OSCAR data sets,
such as religious affiliation, characteris-
ticsof thenursinghomestaff, and facility-
specific policies regarding artificial nu-
trition and hydration. We also lacked
information about the quality of coun-
seling between practitioners and fami-
lies regarding the use of feeding tubes in
individuals with advanced cognitive im-
pairment. In addition, the MDS and
OSCAR data may include some inaccu-
racies. However, any inaccuracies would
be likely to bias results toward the null.
Finally, while we were able to identify
the pattern of feeding tube use in the
United States in 1999, it is possible that
policies have since been introduced that
have changed the observed behavior.

The aggressiveness of care provided at
the end of life is increasingly recog-
nized to be determined by more than the
preferences and needs of individual pa-
tients.24,26 This study confirms that feed-
ing tube use among older persons with
advanced cognitive impairment varies
depending on the characteristics of the
nursing home in which they reside. As
such, our findings highlight potential in-
terventions and policy changes at the fa-
cility level that could influence this prac-
tice. Comprehensive implementation of
advanced care planning is likely to re-
duce the use of feeding tubes. However,
future research will need to explore how
the facilities’ rates of DNR orders relate
to the broader process of shared deci-
sion making. Moreover, if financial in-
centives are proven to favor feeding tube
use, then reimbursement policies that
promote feeding by hand should be con-
sidered. Feeding tube use may also be re-
duced by having providers and units
dedicated to the care of nursing home
residents with advanced cognitive im-
pairment. Finally, a greater understand-
ing of the influence of race or ethnicity
on the use of feeding tubes is needed to
ensure informed and culturally sensi-
tive decisions for all residents.
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