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ABSTRACT
Background

The use of enteral tube feeding for patients with advanced dementia who have poor nutritional intake is common. In one US survey
34% of 186,835 nursing home residents with advanced cognitive impairment were tube fed. Potential benefits or harms of this practice
are unclear.

Objectives

To evaluate the outcome of enteral tube nutrition for older people with advanced dementia who develop problems with eating and
swallowing and/or have poor nutritional intake.

Search strategy

The Specialized Register of the Cochrane Dementia and Cognitive Improvement Group (CDCIG), The Cochrane Library, MEDLINE,
EMBASE, PsycINFO, CINAHL and LILACS were searched in April 2008. Citation checking was undertaken. Where it was not
possible to accept or reject, the full text of the citation was obtained for further evaluation.

Selection criteria

Randomized controlled trials (RCTs), controlled clinical trials, controlled before and after studies and interrupted time series studies
that evaluated the effectiveness of enteral feeding via a nasogastric tube or via a tube passed by percutaneous endoscopic gastrostomy
(PEG) were planned to be included. In addition, controlled observational studies were included. The study population comprised
adults aged 50 and over (either sex), with a diagnosis of primary degenerative dementia made according to validated diagnostic criteria
such as DSM-IV or ICD-10 (APA 1994; WHO 1993) and with advanced cognitive impairment defined by a recognised and validated
tool or by clinical assessment and had poor nutrition intake and/or develop problems with eating and swallowing. Where data were
limited we also considered studies in which the majority of participants had dementia.

Data collection and analysis

Data were independently extracted and assessed by one reviewer, checked by a second and if necessary, in the case of any disagreement or
discrepancy it was planned that it would be reviewed by the third reviewer. Where information was lacking, we attempted contact with
authors. It was planned that meta-analysis would be considered for RCTs with comparable key characteristics. The primary outcomes
were survival and quality of life (QoL).
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Main results

No RCTs were identified. Seven observational controlled studies were identified. Six assessed mortality. The other study assessed
nutritional outcomes. There was no evidence of increased survival in patients receiving enteral tube feeding. None of the studies
examined QoL and there was no evidence of benefit in terms of nutritional status or the prevalence of pressure ulcers.

Authors’ conclusions

Despite the very large number of patients receiving this intervention, there is insufficient evidence to suggest that enteral tube feeding
is beneficial in patients with advanced dementia. Data are lacking on the adverse effects of this intervention.

PLAIN LANGUAGE SUMMARY

There is insufficient evidence to suggest that enteral tube feeding is beneficial in patients with advanced dementia. Data are
lacking on the adverse effects of this intervention

Patients with advanced dementia often develop dysphagia (difficulties swallowing). They also experience changes in appetite and
apraxia (difficulty co-coordinating movements) and may have difficulties feeding themselves. Two methods of enteral tube feeding
are commonly used: the administration of food and fluids via a nasogastric tube (a tube that is passed through the nose and into
the stomach) or via a percutaneous endoscopic gastrostomy (PEG) where a feeding tube is inserted into the stomach and is accessed
through a permanent incision in the abdominal wall. The decision to use artificial hydration and nutrition in someone with dementia
is often emotive and complex. Relatives and carers may request the intervention because they are concerned that the patient may starve;
clinicians may be aware of the risks but feel pressurised by institutional, societal or even legal directives to intervene. We found no
conclusive evidence that enteral tube nutrition is effective in terms of prolonging survival, improving quality of life, or leading to better
nourishment or decreasing the risk of pressure sores. It may actually increase the risk of developing pneumonia due to inhaling small
quantities of the feed and even death. This area is difficult to research but better designed studies are required to provide more robust
evidence.
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BACKGROUND

Description of the condition

Dementia is a progressive neurodegenerative syndrome. According
to United Nations population estimates, in 2001 there were 24.3
million people in the world with dementia; in 2040 the number
will have increased to 81.1 million (Ferri 2005). This increase is not
uniform across regions, with numbers forecast to increase by more
than 300% by 2040 in developing countries, such as India and
China (Ferri 2005). In the US, the number of people with demen-
tia is projected to increase by 2050 to 13.2 million (Hebert 2003).
Dementia has a number of underlying aetiologies. In community
samples the commonest cause is Alzheimer’s disease, followed by
vascular dementia, Lewy Body dementia and rarer syndromes such
as frontotemporal lobar degeneration (FTLD) (Stevens 2002).
The prevalence of dementia increases with age. It is estimated that
the prevalence doubles every five years beyond the age of 65 years
(NIH 1999). Atage 85 and older, in the case of Alzheimer’s disease,
the prevalence is nearly 50% (Hendrie 1998; Kawas 1998; Small
1999). The disease course of dementia is highly heterogeneous.
In one analysis from a UK population based cohort study with
14 year follow-up the median survival times in the 438 people
who developed dementia was 4.5 years (Xie 2008). In a Canadian
cohort study with a five year follow-up the median survival was
3.3 years (Wolfson 2001).

Most forms of dementia are characterised by early changes in mem-
ory or higher cognitive functions accompanied by decline in abil-
ity to carry out activities of daily living, psychiatric symptoms and
behavioural problems. Decline in functional ability passes through
anumber of stages, from early difficulties with complex tasks, such
as managing financial affairs, to the terminal phases where patients
become increasingly immobile and bed bound (Njegovan 2001).
Advanced dementia is usually defined by use of a recognised and
validated tool, such as the Functional Assessment stage (FAST)
tool (Reisberg 1994) by use of any other validated measure or by
clinical assessment. A FAST score of stage 7A or above indicates
that a patient has incontinence of both urine and faeces, very lim-
ited speech and needs assistance with all activities of daily living.
The Clinical Dementia Rating: CDR (Morris 1993) is another
example of such a rating scale.

Description of the intervention

Poor food intake is common in people with dementia and may
occur in the early stages of disease, even before a diagnosis has
been made. Poor food intake may have a variety of causes in people
with dementia. They may fail to recognise food, they may lose
the normal physiological drivers of appetite and satiety due to
changes in limbic or hypothalamic function, or may, in advanced
dementia, develop physical difficulties with the act of swallowing,
for example failing to manage the food bolus properly once it is
in the mouth (oral phase dysphagia), or aspirate when swallowing

(pharyngeal phase dysphagia) (Finucane 1999). It is in advanced
dementia that the decision to intervene by feeding artificially via
an enteral tube more commonly occurs.

How the intervention might work

For the purpose of this review we defined “enteral tube feeding”
as the administration of food and fluids via a nasogastric tube or
via a percutaneous endoscopic gastrostomy (PEG) tube. In PEG,
which is more commonly used in this condition, the feeding tube
is passed through the endoscope into the stomach and guided out
through an incision in the abdominal wall. The aim of this prac-
tice is to prevent aspiration pneumonia and malnutrition, and the
consequences of malnutrition including pressure ulcers, infection,
infection, starvation and death. We did not consider the intra-
venous administration of fluids as this tends to occur more com-
monly as a short-term intervention during episodes of acute phys-
ical illness and is rarely used for long-term nutritional support in
patients with dementia.

Why it is important to do this review

The decision to start enteral tube feeding is emotive, controversial
and influenced by complex ethical issues (The 2002). The decision
to intervene differs with clinical need, local practice and physician
and carer preference, and whether there is an advance directive or
advance care plan in place. Common justifications given may in-
clude the prolongation oflife by correcting malnutrition, reducing
the risk of aspiration and pressure ulcers, pneumonia and other
infections and/or the optimising of quality of life by promoting
physical comfort.

However, it has not been established whether enteral tube feeding
achieves any of these outcomes and may in contrast cause harm.
For instance while inadequate intake of food is thought to lead
to distressing hunger and thirst, data suggest that among cogni-
tively intact patients refusal of food and water in the context of
terminal illness is not painful (McCann 1994). In a prospective,
longitudinal uncontrolled study of patients with severe demen-
tia conducted in the Netherlands in 2000, researchers found that
the mean level of discomfort (dyspnoea, restlessness, and physi-
cians’ observations of pain and dehydration, mostly in those who
remained awake) was highest at the time of the decision not to
start enteral feeding and decreased in the days thereafter (Pasman
2005). Some studies suggest that enteral tube feeding may have
an effect opposite to that desired and actually increase mortality,
morbidity and reduce quality of life. It may worsen urinary and
faecal incontinence which is associated with an increase risk of
pressure ulcers. It may increase pulmonary secretions. PEG is an
invasive surgical procedure with significant risk of post-operative
adverse events including aspiration pneumonia, oesophageal per-
foration, migration of the tube, haemorrhage and wound infec-
tion (Abuksis 2000). It may cause agitation leading to the patient
requiring physical or chemical restraint to avoid self-extubation,
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and this may be seen as a violation of patients’ right to dignity.
There are also issues of whether informal carers who give consent
are duly informed both of the benefits and potential harms of in-
tervention and of alternatives to optimise quality of life. Ethical
issues include whether life in advanced dementia should be artifi-
cially prolonged and what is considered to constitute “euthanasia’
in terms of giving or withholding treatment.

Despite these issues and many discussion papers questioning the
udility of enteral tube feeding in advanced dementia, it remains
a common intervention. In one survey conducted between 2001
and 2002, of Israeli and Canadian hospital patients with end-stage
dementia, 24% (92/2287) were fed by nasogastric tube or gastros-
tomy (Clarfield 2006). In a larger survey, using data from the US in
1999, 34% of 186,835 nursing home residents with advanced cog-
nitive impairment had a feeding tube (Mitchell 2003), although it
has been found to be less likely to occur in certain groups of patients
with severe dementia. In particular, in a prospective longitudinal
uncontrolled study conducted in the Netherlands in 2000, it was
found that decisions not to start enteral tube feeding were made
most often in severely demented, female patients with an acute
intercurrent illness (Pasman 2005). However, It remains possible
that, with the expected increase in people with advanced demen-
tia, enteral tube feeding will become increasingly common.

OBJECTIVES

To evaluate the outcome of enteral tube nutrition for older people
with advanced dementia who develop problems with eating and
swallowing or who have poor nutritional intake.

METHODS

Criteria for considering studies for this review

Types of studies

We planned to include a broad range of controlled comparison
studies: RCTs, controlled clinical trials, controlled before and af-
ter studies and interrupted time series studies. In the absence of
such experimental studies we included observational studies if they
used, to compare outcomes, a control group.

Such studies could compare artificial nutrition with no interven-
tion or “usual treatment or care”, in any healthcare setting (includ-
ing acute hospitals, nursing and residential homes and the com-
munity), published in any language, and for which adequate in-
formation was provided or could be obtained from the researchers.

Types of participants

Participants per protocol were adults all aged 50 and over of ei-
ther sex who had poor nutritional intake or had developed prob-
lems with eating and swallow and where a majority of the study

sample had a medical diagnosis of primary degenerative dementia
made according to validated diagnostic criteria such as DSM-IV
or ICD-10 (APA 1994; WHO 1993) and with advanced cogni-
tive impairment defined by a recognised and validated tool, such
as stage 7A or above on the Functional Assessment stage (FAST)
tool (Reisberg 1994), or any other validated measure or by clinical
assessment. As we envisaged per protocol that there would be lim-
ited studies that included samples where all had advanced demen-
tia, we also included studies where the majority, over 50%, had
advanced dementia. Other diagnoses included patients with other
cognitive degenerative diseases. Dementias included Alzheimer’s
disease, vascular dementia or mixed dementia, Lewy body demen-
tia or frontotemporal lobar degeneration (FTLD). Patients may
have resided at home, in the community or in any healthcare set-
ting.

Types of interventions

Studies were included if they evaluated the effectiveness of enteral
tube feeding via a nasogastric tube or via a tube passed by percu-
taneous endoscopic gastrostomy (PEG) to deliver artificial nutri-
tion.

Interventions of oral supplementation of vitamins and or minerals
were not included.

Comparative interventions included usual treatment or wait list
groups.

Types of outcome measures

Primary outcomes

The primary outcomes were mortality (measured by length of sur-
vival post-intervention) and quality of life (measured by a vali-
dated quality of life scale or tool).

Secondary outcomes

The secondary outcome measures included improvement of nu-
tritional or functional parameters, prevention or healing of pres-
sure ulcers, and change in behavioural and psychiatric symptoms
of dementia if these were measured with validated tools.

Adverse events evaluated included: aspiration pneumonia, local
complications (i.e. local bleeding or infection), systemic compli-
cations (i.e. fluid imbalance or overload), urinary or faecal incon-
tinence or constipation.

Search methods for identification of studies

Electronic searches

See Cochrane Dementia and Cognitive Improvement Group
methods used in reviews.

The Specialized Register of the Cochrane Dementia and Cognitive
Improvement Group (CDCIG) was searched on 18 April 2008 for
all years up to December 2005. This register contains records from
the following major healthcare databases: The Cochrane Library,
MEDLINE, EMBASE, PsycINFO, CINAHL and LILACs, and

many ongoing trial databases and other grey literature sources.
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The following search terms were used: enteral nutrition OR nutri-
tional support OR percutaneous feeding OR artificial feeding OR
artificial hydration OR endoscopic gastrostomy OR tube feeding
OR peg OR enteral feeding OR stomach tube OR forced feeding
OR percutaneous feeding OR artificial nutrition OR nutritional
support OR feeding methods OR tube.

The Cochrane Library, MEDLINE, EMBASE, PsycINFO,
CINAHL and LILACS were searched separately on 18 April 2008
for records added to these databases after December 2005 to April
2008. The search terms used to identify relevant controlled tri-
als on dementia, Alzheimer’s disease and mild cognitive impair-
ment for the Group’s Specialized Register can be found in the
Group’s module on The Cochrane Library. These search terms were
combined with the following search terms and adapted for each
database, where appropriate: enteral nutrition OR nutritional sup-
port OR percutaneous feeding OR artificial feeding OR artificial
hydration OR endoscopic gastrostomy OR tube feeding OR peg
OR enteral feeding OR stomach tube OR forced feeding OR per-
cutaneous feeding OR artificial nutrition OR nutritional support
OR feeding methods OR tube.

To view search strategies used for each source, see additional Table
1.

Table 1. Search strategies and numbers retrieved

Source searched Search strategy

Hits retrieved

Medline (Ovid SP) . dement$.mp.
. alzheimer$.mp.

. dementia/
. alzheimer disease/

1

2

3

4

5. enteral nutrition/
6. nutritional support/

7. percutaneous feeding.mp.
8. artificial feeding.mp.

9. artificial hydration.mp.

10. endoscopic gastrostomy.mp.
11. tube feeding.mp.

12. peg.mp.

13. enteral feeding.mp.

14. stomach tube$.mp.

15. forced feeding.mp.

16. percutaneous feeding.mp.
17. artificial nutrition.mp.
18. nutritional support.mp.
19. enteral nutrition.mp.

20. feeding methods.mp.

21. tube$.mp.
22.1or2or3or4

174
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Table 1. Search strategies and numbers retrieved  (Continued)

23.50r60r7o0r8o0r9or10or1lorl2orl3or

14 or 15 or 16 or 17 or 18 or 19 or 20 or 21
24. 22 and 23

25. randomized controlled trial.pt.

26. controlled clinical trial.pt.

27. randomized.ab.

28. randomly.ab.

29. trial.ab.

30. groups.ab.

31. survey$.tw.

32. evaluat$.tw.

33. 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32

34. humans.sh.
35. 33 and 34
36. 24 and 35

Embase (Ovid SP)

dement$.mp.

. alzheimer$.mp.

. dementia/

. alzheimer disease/

enteral nutrition/

. nutritional support/

. percutancous feeding.mp.
. artificial feeding.mp.

O 0NN A BN

. artificial hydration.mp.
. endoscopic gastrostomy.mp.

—_ =
— O

. tube feeding.mp.

. peg.mp.
. enteral feeding.mp.

—_ =
BN

. stomach tube$.mp.

—
N

. forced feeding.mp.

—
(o)}

. percutancous feeding.mp.

—
~

. artificial nutrition.mp.

—
[0}

. nutritional support.mp.

—_
NoJ

. enteral nutrition.mp.

[\S)
S

. feeding methods.mp.

\S)
—_

. tube$.mp.
.lor2or3o0r4

N
[\S]

23.50r60r7o0r8o0r9or10or1lorl2orl3or

14 or 15 or 16 or 17 or 18 or 19 or 20 or 21
24. 22 and 23

25. randomized controlled trial.sh.

26. controlled clinical trial.sh.

27. randomized.tw.

28. randomly.ab.

337
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Table 1. Search strategies and numbers retrieved  (Continued)

29

30.
31.
32.
33.
34.

33

35.

. trial.ab.

groups.ab.

survey$.tw.

evaluat$.tw.

stud$.tw.

25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or

34 and 24

Cinahl (Ovid SP)

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

14

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

dement$.mp.

. alzheimer$.mp.
. dementia/
. alzheimer disease/

enteral nutrition/

. nutritional support/
. percutancous feeding.mp.

. artificial feeding.mp.

artificial hydration.mp.

endoscopic gastrostomy.mp.

tube feeding.mp.

peg.mp.

enteral feeding.mp.

stomach tube$.mp.

forced feeding.mp.

percutaneous feeding.mp.

artificial nutrition.mp.

nutritional support.mp.

enteral nutrition.mp.

feeding methods.mp.

tube$.mp.

lor2or3or4
50r6or7or8or9orl0orllorl2orl3or
or 15 or 16 or 17 or 18 or 19 or 20 or 21
22 and 23

clinical trials/

randomized controlled trial.tw.
randomized.ab.

randomly.ab.

trial.ab.

groups.ab.

survey$.tw.

evaluat$.tw.

25 or 26 or 27 or 28 or 29 or 30 or 31 or 32
24 and 33

47
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Table 1. Search strategies and numbers retrieved  (Continued)

PsycInfo (Ovid SP) . dement$.mp. 38
. alzheimer$.mp.

. dementia/
. alzheimer disease/

1

2

3

4

5. enteral nutrition/
6. nutritional support/

7. percutaneous feeding.mp.

8. artificial feeding.mp.

9. artificial hydration.mp.

10. endoscopic gastrostomy.mp.

11. tube feeding.mp.

12. peg.mp.

13. enteral feeding.mp.

14. stomach tube$.mp.

15. forced feeding.mp.

16. percutaneous feeding.mp.

17. artificial nutrition.mp.

18. nutritional support.mp.

19. enteral nutrition.mp.

20. feeding methods.mp.

21. tube$.mp.

22.1or2or3o0r4
23.50r60r7or8or9orl0orllorl2orl3or
14 or 15 or 16 or 17 or 18 or 19 or 20 or 21
24. 22 and 23

25. clinical trials/

26. randomized controlled trial.tw.

27. randomized.ab.

28. randomly.ab.

29. trial.ab.

30. groups.ab.

31. survey$.tw.

32. evaluat$.tw.

33. 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32
34. 24 and 33

The Cochrane Library 1. dementia (In All Text) 14
2. alzheimer* (In All Text)

3. “enteral nutrition” (In All Text)

4. “nutritional support” (In All Text)

5. “percutaneous feeding” (In All Text)

6. “artificial feeding” (In All Text)

7. “artificial hydration” (In All Text)

8. “endoscopic gastrostomy” (In All Text)

9. “tube feeding” (In All Text)

10. peg (In All Text)

Enteral tube feeding for older people with advanced dementia (Review)
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Table 1. Search strategies and numbers retrieved  (Continued)

11. “enteral feeding” (In All Text)

12. “stomach tub*” (In All Text)

13. “forced feeding” (In All Text)

14. “percutaneous feeding” (In All Text)

15. “artificial nutrition” (In All Text)

16. “nutritional support” (In All Text)

17. “feeding methods” (In All Text)

18. tube* (In All Text)

19. #1 OR #2

20. #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9
OR #10 OR #11 OR #12 OR #13 OR #14 OR
#15 OR #16 OR #17 OR #18

21. #19 AND #20

LILACs

dementia and (enteral nutrition OR nutritional 2
support OR percutaneous feeding OR artificial

feeding OR artificial hydration OR endoscopic
gastrostomy OR tube feeding OR peg OR enteral
feeding OR stomach tube OR forced feeding OR
percutaneous feeding OR artificial nutrition OR
nutritional support OR enteral nutrition OR

feeding methods OR tube)

SR CDCIG

enteral nutrition OR nutritional support OR 19
percutaneous feeding OR artificial feeding OR

artificial hydration OR endoscopic gastrostomy OR
tube feeding OR peg OR enteral feeding OR

stomach tube OR forced feeding OR percutaneous
feeding OR artificial nutrition OR nutritional

support OR enteral nutrition OR feeding methods

OR tube

Clinical Trials.gov

dementia and (enteral nutrition OR nutritional 1
support OR percutaneous feeding OR artificial
feeding OR artificial hydration OR endoscopic
gastrostomy OR tube feeding OR peg OR enteral
feeding OR stomach tube OR forced feeding OR
percutaneous feeding OR artificial nutrition OR
nutritional support OR enteral nutrition OR

feeding methods OR tube)

mRCT

(dementia or alzheimer%) AND (enteral or feeding 0
or nutrition)

On 18 April 2008, the Specialized Register consisted of records
from the following databases:

Healthcare databases

The Cochrane Library: (2006, Issue 1);
MEDLINE (1966 to 2006/07, week 5);
EMBASE (1980 to 2006/07);
PsycINFO (1887 to 2006/08, week 1);

Enteral tube feeding for older people with advanced dementia (Review)
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e CINAHL (1982 to 2006/06);

e SIGLE (Grey Literature in Europe) (1980 to 2005/03);
e LILACS: Latin American and Caribbean Health Sci-
(http://bases.bireme.br/cgi-

ence Literature

e National Health Service Research and Development
Programme "Time-Limited’ National Programmes

e National Health Service Research and Development
Regional Programmes

bin/wxislind.exe/iah/online/?IsisScript=iah/iah.xis&base=LILACS &|ditp=Melbcam& Irust

(last searched 29 August 20006).

Conference proceedings

o ISTP (http://portal.isiknowledge.com/portal.cgi) (In-
dex to Scientific and Technical Proceedings) (to 29 Au-
gust 2006);

e INSIDE (BL database of Conference Proceedings and
Journals) (to June 2000);.

Theses

o Index
to Theses (formerly ASLIB) (http://www.theses.com/)
(UK and Ireland theses) (1716 to 11 August 2006);

e Australian Digital Theses Program
(http://adt.caul.edu.au/): (last update 24 March 2006);

Theses and
(http://www.collectionscanada.ca/thesescanada/index-
e.html): 1989 to 28 August 2006);

e DATAD - Database of African Theses and Dissertations
(http://www.aau.org/datad/backgrd.htm);

Abstract Online (USA)

(http://wwwlib.umi.com/dissertations/gateway) (1861

to 28 August 20006).

e Canadian Dissertations

e Dissertation

Ongoing trials

UK

e National Research Register (http://www.update-soft-
ware.com/projects/nrr/) (last searched issue 3/2006);

e ReFeR
(http://www.refer.nhs.uk/ViewWebPage.asp?Page=Home)
(last searched 30 August 2006);

e Current Controlled trials: Meta Register of Controlled
trials (mRCT) (http://www.controlled-trials.com/) (last
searched 30 August 20006) :

e ISRCTN Register - trials registered with a unique iden-

tifier

Action medical research

Kings College London

Laxdale Ltd

Medical Research Council (UK)

NHS Trusts Clinical Trials Register

National Health Service Research and Development

Health Technology Assessment Programme (HTA)

e Stroke Trials
(htep://www.strokecenter.org/trials/index.aspx) ~ (last
searched 31 August 2006);

Registry

Netherlands

Nederlands
Trial Register (http://www.trialregister.nl/trialreg/index.asp) (last
searched 31 August 2006);

USA/International

e ClinicalTrials.gov (http://www.ClinicalTrials.gov) (last
searched 31 August 2006) (contains all records from
heep://clinicalstudies.info.nih.gov/);

¢ [PFMA Clin-
ical trials Register: www.ifpma.org/clinicaltrials.html.
The Ongoing Trials database within this Regis-
ter searches http://www.controlled-trials.com/isrctn,
hetp://www.Clinical Trials.gov
and http://www.centerwatch.com/. The ISRCTN reg-
ister and Clinicaltrials.gov are searched separately. Cen-
terwatch is very difficult to search for our purposes and
no update searches have been done since 2003.

e The IFPMA Trial Results databases searches a wide va-
riety of sources among which are:

e http://www.astrazenecaclinicaltrials.com  (seroquel,

statins)

htep://www.centerwatch.com

hetp://www.clinicalstudyresults.org

hetp://clinicaltrials.gov
htep://www.controlled-trials.com

hetp://ctr.gsk.co.uk

heep:/ fwwwlillytrials.com (zyprexa)

heep://www.roche-trials.com (anti-abeta antibody)

http://www.organon.com
htep://www.novartisclinicaltrials.com (rivastigmine)
heep://www.bayerhealthcare.com
hetp://trials.boehringer-ingelheim.com
http://www.cmrinteract.com

htep://www.esteve.es

hetp://www.clinicaltrials.jp

This part of the IPFMA database is searched and was last updated on
4 September 2006:

Lundbeck Clinical Trial Registry
(http://www.lundbecktrials.com) (last searched 15 August 2006);
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Forest Clinical trial Registry (http://www.forestclinicaltrials.com/)
(last searched 15 August 2000).

The search strategies used to identify relevant records in MED-
LINE, EMBASE, PsycINFO, CINAHL and LILACS can be
found in the Group’s module on The Cochrane Library.

Searching other resources

We attempted to contact experts in the field to identify any further
trial evaluations that were not identified in the main search, and we
checked the reference lists and undertook forward citation searches
of included studies and relevant literature reviews identified by the
above methods.

Data collection and analysis

Selection of studies

In accordance with the defined inclusion criteria, citations were
screened by one of the review authors (BC). Where it was not
possible to accept or reject, the full text of the citation was obtained
for further evaluation.

Following screening, the full text of eligible citations was assessed
for inclusion independently by two of the review authors (BC
and ES). If any differences of opinion existed they were resolved
by consensus with the other review author (L]). If resolution was
not possible, we attempted to contact the authors for clarification.
Justification for excluding studies at this stage was documented.

Quality assessment

Two review authors (BC and ES) planned to independently assess
the quality of randomization of included trials using the Cochrane
Collaboration guidelines (Higgins 2008):

e Grade A: Randomization; placebo-controlled; con-
cealed allocation - adequate concealment

e Grade B: Concealment method not clearly defined

e Grade C: Inadequate concealment; no randomization.

We recognise that this system may not be entirely relevant for this
review, as once allocated, blinding may or may not be possible.
We planned also to assess for each study:

e 1. recruitment and attrition bias
e 2. performance and detection bias.

We planned also to asses whether intention to treat analyses were
performed.

For identified observational studies we assessed methodological
quality using the Newcastle-Ottawa Scale (Wells 2008). This scale
as reported in the Cochrane Handbook was identified in a review
of instruments for assessing the methodological quality of non-
randomized studies of interventions as one of the most useful tools.
This tool contains items in three domains on:

e Selection. Whether case is adequately defined and rep-
resentative and how controls (if there is a control group)
were selected and defined.

e Comparability of cohort and controlling factors or con-
trol group.

e Exposure. On ascertainment and response rate.

The quality of included studies was tabulated.

Data extraction

A data extraction form was designed for the review. Where possible,
the following information was obtained for each study:

e The number of patients eligible, number randomized
(if a RCT), and reasons why were patients not included
in the trial.

e The number of patients evaluated at follow-up(s) and
what the follow-up time points were.

e Patient characteristics including age, sex, co-morbidi-
ties, diagnosis and type of dementia, advanced directive
status, type of health care or community setting, stage
of disease when enteral feeding was considered and rea-
son for enteral feeding.

o Trial design features on masking, whether parallel or
cross-over, features of randomisation, and sample size
calculation.

e Artificial nutrition intervention including mode and
reason for intervention. The need to restrain the pa-
tient.

e Comparison intervention including duration and
mode.

e Outcome data at all time points including how it was

measured, and the mean or categorical scores of the

main and other outcomes.

Presence of pressure ulcers.

Complications such as bleeding at the site of insertion.

Urinary or faecal incontinence or constipation.

Quality of life and how this was measured.

Other behavioural and psychiatric symptoms of demen-
tia and the scales used to measure this.

Data were independently extracted by one reviewer (BC) and
checked by a second reviewer (ES) and if necessary it was planned,
in the case of any disagreement or discrepancy to be reviewed by
the third reviewer (L]). Where information was lacking, we at-
tempted to make contact with trial authors or trial sponsors.

Data analysis

Measures of treatment effect

Studies measuring treatment effect were either dichotomous data,
continuous or survival analysis.
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Dichotomous data

It was planned that where dichotomous data were reported in a
RCT, odds ratios (ORs) and their 95% confidence intervals (CI)

would be generated.

Continuous data

It was planned that effect measures for ordinal data reported in a
RCT would be assessed as continuous data. The weighted mean
difference (WMD) would be generated for ordinal data where
the data were provided as a mean and standard deviation. For
survival time a hazard ratio with a 95% confidence interval would
be calculated.

Missing data

Where data were missing we attempted to contact trial authors.
For RCTs identified we planned to use continuous outcomes in
which standard deviations (SDs) were not reported, and if no
information was available from the authors, that the SDs would
be calculated via the standard error of the mean (SEM).

Drop-outs

As drop-outs were potentially more likely to have a negative out-
come in this review, it was planned that they would not be in-
cluded in the main analysis. Instead they would be included, if
possible, in any subgroup analysis.

Meta-analysis

It was planned that if data from RCTs were of sufficient quality
and sufficiently similar (in terms of patient population, diagnostic
criteria, intervention, outcome measure, length of follow-up and
type of analysis) they would be combined in a meta-analysis to
provide a pooled effect estimate. A fixed-effects model would be
used in the first instance. If there was no statistical heterogeneity,
a random-effects model would be used to check the robustness
of the fixed-effect model. If statistical heterogeneity was observed,
the random-effects model would be used z priori.

Statistical heterogeneity would be assessed between trials using the
chi-squared statistic and I-squared statistic (a chi-squared P value
of less than 0.05 or an I-squared value equal to or more than 50%
would be considered indicative of heterogeneity). If heterogeneity
was identified, subgroup analysis would be undertaken to explore
the lack of homogeneity.

To explore clinical heterogeneity in any meta-analysis and to inves-
tigate the effect modification of participants and treatment types,
we planned to perform the following subgroup analyses:

Participants

(1) Gender: male or female
(2) Type of dementia whether Alzheimer’s disease, vascular de-
mentia, Lewy Body or a rarer syndrome.

(3) Indication for enteral feeding (if data available), including re-
current aspiration pneumonia, abnormal swallowing evaluations,
abnormal nutritional parameters, preference of family or carers
and advanced directives.

(4) Health care setting or community.

(5) Drop-outs. Responders and remitters to treatment were cal-
culated on the intention-to-treat (ITT) basis. Where participants
had withdrawn from the trial before the endpoint, it was assumed
they will have experienced the negative outcome by the end of
the trial (e.g. failure to respond to treatment). When there was
missing data and the method of “last observation carried forward”
(LOCEF) was used to do an ITT analysis, then the LOCF data was
used, with due consideration of the potential bias and uncertainty
introduced.

Intervention

Type of enteral feeding intervention. We compared modes of ad-
ministration i.e. nasogastric feeding versus PEG.

Sensitivity analysis

We planned to perform a sensitivity analyses in order to explore
the influence of the following factors by:

1. Excluding unpublished studies (if there were any)

2. Taking account of study quality (low, moderate, or high risk of
bias)

3. Excluding studies using the following filters:

(a) diagnostic criteria used for dementia

(b) source of funding (industry versus other)

(c) scales used for measuring effect (validated versus other).

It was planned that outcome data from non-RCT designs would
inform this review if no similar interventions had been evaluated
under RCT conditions. Presentation of any such data followed the
recommendations by the Cochrane EPOC group. Comparison
data for each design were reported separately. Results were pre-
sented using/calculating a standard method of presentation where
possible. Consideration was undertaken of outcome heterogeneity
associated with study design.

Publication bias

We planned to explore if sufficient RCTs identified publication
bias by using funnel plots.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.
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See Characteristics of included studies ; Characteristics of excluded
studies

Results of the search

On 18 April 2008 searches were performed in seven healthcare
databases as well as databases containing conference proceedings,
theses and trial registers. The total number of hits retrieved (after
de-duplication) was 452. To view search strategies used and hits
retrieved for each source see Table 1.

Included studies

Study methodologies

No randomized controlled trials were identified. Seven obser-
vational controlled cohort studies were identified, six of which
included the primary outcome of mortality (Alvarez-Fernandez
2005; Jaul 2006; Meier 2001; Mitchell 1997; Murphy 2003; Nair
2000). The seventh study evaluated nutritional parameters and
adverse effects (Peck 1990). The commonest methodology used
was that of case note review or analysis of an existing data set com-
paring those who did and did not receive enteral feeding (Mitchell
1997; Murphy 2003; Peck 1990; Jaul 2006). Three studies used a
prospective methodology (Alvarez-Fernandez 2005; Meier 2001;
Nair 2000). One study randomly selected controls (Peck 1990).

Participants and setting

The majority of studies were set in the United States (five stud-
ies; Meier 2001; Mitchell 1997; Murphy 2003; Nair 2000; Peck
1990) with others in Spain (Alvarez-Fernandez 2005), and Is-
rael (Jaul 2006). Study populations were mainly recruited from
in-patient/tertiary hospital populations (Alvarez-Fernandez 2005;
Jaul 2006; Meier 2001; Murphy 2003; Nair 2000) or nursing
homes (Mitchell 1997; Peck 1990). The selected studies gave a
total sample of 1821 (409 who received enteral feeding and 1467
comparison subjects), however these numbers were mainly influ-
enced by the study of Mitchell 1997 et al with 1386 subjects (135
with enteral feeding and 1251 comparison subjects). The age of
subjects ranged from 63 to 107 years and the mean in all stud-
ies was over 82 years (two studies did not give this information
(Jaul 2006; Murphy 2003)). Study subjects were predominately
female, the proportion ranging from 47% (Jaul 2006) to 92.5%
(Alvarez-Fernandez 2005), the study by Murphy 2003, which was
conducted in a USA Veterans hospital, was all male.

Diagnosis of dementia

Only one study used validated diagnostic criteria (DSM-IV) for
the diagnosis of advanced dementia (Alvarez-Fernandez 2005). In
two of the other studies, patients were described as having “ad-
vanced dementia” and this was then staged, most commonly using

the FAST scale (Reisberg 1994) at a severity level of 6d and above

(urinary incontinence) (Alvarez-Fernandez 2005; Meier 2001).
Peck 1990 used an MMSE score of <23 and the sample will there-
fore have included participants with various levels of severity of
dementia. The Cognitive Performance Scale (Morris 1990), at a
cut off of 5 or less (severe cognitive impairment), was used to de-
fine subjects with advanced dementia in the studies by Mitchell
1997 and Jaul 2006 used the “cognitive ability” items for self-
care activities from the Disability Rating Scale, a scale designed
to rate disability in patients with severe head trauma (Rappaport
1982). In one study, patients were described as having “advanced
dementia” but no information was given regarding diagnostic cri-
teria or severity staging for dementia (Murphy 2003). In one of the
other studies the degree of dementia was not stated but inclusion
criteria included documented inadequacy of oral intake because
of cognitive impairment (Nair 2000). None of the studies gave
information on diagnostic sub-types of dementia i.e. the propor-
tion of patients with Alzheimer’s disease or vascular dementia. In
the sixth study, Mitchell 1997, all patients had severe cognitive
impairment measured by the Cognitive Performance Scale and of
these 72% were reported to have dementia. It is not clear whether
the others in the sample had cognitive decline that was caused by
other conditions or if they did have a diagnosis of dementia that
had not been recorded on the minimum data set referenced for the
study. In the study by Jaul 2006, 68% had dementia. In two other
studies not all in the control group had dementia, in the study by
Peck 1990, 71% had dementia and in the study by Nair 2000 it
is unclear. Additionally, the study by Peck 1990 included patients
with dementia in the less advanced stages using an MMSE cut off
score of 23. It is not clear what proportion of patients within this
group had a diagnosis of severe dementia.

Consent

Meier 2001 and Alvarez-Fernandez 2005 obtained consent from a
family member, carer or surrogate decision maker. Murphy 2003
undertook a retrospective case note review and they obtained ap-
proval from local institutional review board to review patients
records. Mitchell 1997 used data from an existing large data set,
thus consent and ethics committee institutional review board ap-
proval were not obtained. The studies by Peck 1990, Jaul 2006
and Nair 2000 do not contain any information on these issues.

Indication for enteral feeding

Details of the clinical indications for enteral feeding were given
in four studies. The commonest indication in the study by Jaul
2006 was “neurologic deficiency (72%) followed by refusal to eat
(13%), decreased level of consciousness (8%) and “other® causes
(7%). In Nair 2000, the inclusion criterion was a documented
inadequacy of oral intake because of cognitive impairment. Peck
1990 gave weight loss (44%) as the commonest indication, fol-
lowed by refusal to eat (23%), dysphagia (17%) and stroke (15%).
Mitchell 1997 examined risk factors for feeding tube placement,
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rather than clinical indication, in their cohort and in the study
by Murphy 2003 all subjects had documented dysphagia. In Nair
2000 all subjects had an inadequate oral intake.

Interventions

In three studies, the intervention was PEG feeding (Meier 2001;
Murphy 2003; Nair 2000), one study examined nasogastric feed-
ing (Alvarez-Fernandez 2005) and two studies a combination of
interventions; Jaul 2006, 62 patients with NGT, 7 with PEG and
Peck 1990, 39 subjects with NGT, 9 with gastrostomy and 4 with
jejunostomy. Mitchell 1997 examined “feeding tube placement*
but the type is not clearly specified. However, since this study was
conducted in the USA it is likely that the very large majority of
participants had a gastrostomy or jejunostomy tube as this is usual
local practice.

Excluded studies

Nine studies were excluded at full text. Most were excluded as
they included patients with a range of conditions with no separate
analysis for those in groups where the majority had dementia.

Risk of bias in included studies

All studies have a high risk of bias by the nature of their research
design. All studies under-reported key methodological compo-
nents. In two studies not all participants had dementia (Jaul 2006;
Mitchell 1997) and in two other studies it is not clear whether
any of the control group had dementia (Nair 2000, Peck 1990).
None of the studies reported comparability on a range key charac-
teristics between those in the intervention group and comparison
groups. See Table 2 (Newcastle-Ottawa Quality Assessment Scale
Cohort Studies_. All studies were further limited in range of their
evaluation of enteral feeding outcomes.

Table 2. Newcastle-Ottawa Quality Assessment Scale Cohort Studies

Reference  Representa- Selection of Ascertain-  Demon- Compara-  Ascertain-  Was follow- Adequacy
tive of the  the non ment of stration bility of ment of up long of follow-
exposed exposed exposure that cohorton  outcome enough for up of
cohort cohort outcome of the basis of outcomes  cohorts

interest was design or to occur
not present  analysis
at start of
study
Yes Drawn from Secure Yes Unclear Record Yes Complete
Alvarez-Ferna the same record linkage
2005 community
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Table 2. Newcastle-Ottawa Quality Assessment Scale Cohort Studies

(Continued)

Jaul 2006 Somewhat  Drawn from Secure Yes No Record Yes Complete
representa-  the same record linkage
tive community
Meier 2001 Yes Unclear Secure No Unclear Record Yes Complete
record linkage
Mitchell Yes Drawn from Secure Yes Unclear Record Yes Unclear
1997 the same record linkage
community
Murphy Somewhat ~ Drawn from Secure Yes Unclear Record Yes Complete
2003 representa-  the same record linkage
tive community
Nair 2000  Yes Unclear Secure Yes No Record Yes Subjects lost
record linkage to follow-up
unlikely (as
few) to
introduce
bias
Peck 1990 Yes Drawn from Secure No No Record Yes Complete
the same record linkage
community

Effects of interventions

Primary outcomes

Mortality

Six studies using a range of analysis methods evaluated mortality
outcomes. In the study by Jaul 2006, median survival in patients
with nasogastric tubes was significantly increased (250 days) com-
pared to those feeding orally (40 days) (log-rank test P < 0.001).
Cox regression also suggested an increased mortality risk with oral
feeding (unadjusted hazard ratio 2.86, 95% CI 1.5 to 5.45), how-
ever this association became non-significant after controlling for
co-morbidities (dementia, stroke, persistent vegetative state and
peripheral vascular disease), adjusted hazard ratio 1.55 (95% CI
0.5 to 1.9), suggesting that the higher mortality in patients with
NG feeding could be explained by differing co-morbidity. No
other study found a significant association between decreased mor-
tality risk and enteral feeding.

Murphy 2003 used Kaplan-Maier techniques to compare median
survival times. They found no significant impact on median sur-
vival with PEG fed patients surviving 59 days (range 3 to 365)
compared to 60 days (range 2 to 229) with no enteral feeding (log-

rank test, P = 0.37). Mitchell 1997 found no association between
feeding tube status in survival in the unadjusted model (relative
risk 1.06, 95% CI, 0.81 to 1.39) or the model adjusted for poten-
tial confounders (age <87 years, aspiration, chewing or swallow-
ing problems, stroke, functional impairment, no dementia, pres-
sure sores and resuscitation status) where the relative risk was 0.90
(95% CI, 0.67 to 1.21). Findings from Meier 2001 were similar
and median survival times for those with feeding tubes was 195
days (range 21 to 405) and those without feeding tubes 189 days
(4 to 1502). Cox analysis (adjusted for a wide range of potential
confounders, dementia stage, sex, age, prior hospitalisations, prior
pneumonia, degree of involvement of surrogate decision maker,
long-term primary care physician, pressure ulcers, residence at
home vs. nursing home) gave a hazard ratio for mortality of those
who had a feeding tube present on acute admission of 1.20 (95%
CIL, 0.5 to 2.8) and those who had a feeding tube placed during
admission of 0.97 (95% CI, 0.5 to 1.9). Alvarez-Fernandez 2005
found an increased unadjusted mortality risk associated with hav-
ing a permanent nasogastric tube (risk ratio 3.53, 95% CI, 1.5 to
8.30). In Nair 2000, mortality at six months was higher in patients
who had a PEG (44% vs 26%, P = 0.03).
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Quality of life

None of the studies stated that they measured quality of life, al-
though one reported that over a six month period 71% of 52 pa-
tients needed to be physically restrained to prevent extubation,
compared to 55% of those who were not enterally fed. This dif-
ference was not statistically significant (Peck 1990).

Secondary outcomes

Nutritional parameters

A range of nutritional parameters was considered by three of the
studies: weight, BMI, albumin, haematocrit and cholesterol. Jaul
2006 found that nasogastric feeding had no effect on weight or
body mass index. In the study by Peck 1990 48% of those fed by
nasogastric tube gained >5 1b compared to 17% in the comparison
group. Enteral feeding had no beneficial impact on albumin lev-
els. Jaul 2006 found no significant difference in albumin between
nasogastric tube-fed patients (median albumin 29 g/L) and those
fed orally (median albumin 31 g/L). Albumin levels significantly
decreased in patients who were fed by nasogastric tube (3.29 g/dL)
compared to 3.66 g/dL in orally fed patients (Student’s t-test, P
= 0.043)(Alvarez-Fernandez 2005). This was also found in Nair
2000, where controls had a higher serum albumin than the pa-
tients (3.32 0.44 g/dl vs 2.86 0.5 g/dl, P = 0.001). Nasogas-
tric feeding had no significant effect on haematocrit, cholesterol
(Alvarez-Fernandez 2005) or haemoglobin levels (Jaul 2006).

Functional parameters

These were not examined as an outcome in any of the studies.

Pressure ulcers

Two studies compared the prevalence of decubitus (pressure) ulcers
between those fed enterally and those fed orally. Peck 1990 found
that the prevalence of decubitus ulcers in those fed orally was 14%
compared to 21% in those fed enterally (nasogastric feeding 20%,
gastrostomy 22% and jejunostomy 25%), this difference was non-
significant. Jaul 2006 reported that by the end of the study period
42% of those fed orally and 21% of those fed by nasogastric tube
had pressure sores (Fisher’s exact test, P = 0.065). There was a
significant difference in the mean number of pressure sores per
patient (0.97 per tube fed patient, compared with 1.92 per orally
fed patient, Student’s t-test P = 0.03).

Behavioural and psychiatric symptoms of dementia

These were not examined as an outcome in any of the studies.

Adverse events

None of the studies states @ priori the aim to report on adverse
events including incidence of aspiration pneumonia, local compli-
cations i.e. local bleeding or infection, systemic complications (i.e.

fluid imbalance or overload) or urinary or faecal incontinence or
constipation. Two studies do report adverse events. In one, at six
months, 58% of enterally fed patients had aspiration pneumonia
(54% of those with nasogastric feeding, 67% with gastrostomy
and 75% with jejunostomy) compared to 17% of those fed orally
(X2 test P < 0.01 comparison between tube fed and not) and 21%
decubitus ulcers compared to 14% who were fed orally (X? test P
1.08 a not significant comparison between tube fed and not) Peck
1990. Murphy 2003 reported that one patient of the 23 (4.3%)
who had a PEG inserted developed an intra-abdominal abscess
resulting in sepsis and death.

DISCUSSION

We found inconclusive evidence that enteral tube feeding provides
any benefit in dementia patients in terms of survival time, mor-
tality risk, quality of life, nutritional parameters, physical func-
tioning, and improvement or reduced incidence of pressure ul-
cers. We found no evaluations on effect on quality of life, physical
functionality or behavioural or psychiatric symptoms of dementia.
There was little information on adverse events for these invasive
procedures, although in one study a patient died after developing
sepsis from an abdominal abscess following a PEG insertion. It
was notable that the majority of the studies were carried out in
the USA and that the patient populations were heterogenous in
terms of demographics, place of residence and dementia diagno-
sis. Only one study used validated diagnostic criteria for demen-
tia, and no studies gave information on the subtypes of dementia.
This is particularly relevant as there is an established association
between stroke and increased risk for the placement of feeding
tubes (Martino 2005) and this will have an impact on outcomes.
Disease duration in dementia is notoriously difficult to measure
as the disease onset is slow and insidious, no studies were able to
control for this. Severity of dementia may be a useful proxy for
this, however measures of severity of dementia were also lacking
in most studies, thus making it difficult to ascertain both how
well matched comparison groups were and the morbidity of the
population being studied.

Methodological issues

Ethically and practically, it would be extremely challenging to
conduct randomized controlled trials for these interventions. The
principle methodology used in included studies was that of a co-
hort design comparing groups of patients who did and did not re-
ceive the intervention. Thus, investigators were unable to be blind
to the intervention and there was no evidence of allocation con-
cealment. Selection bias is inevitable and this is associated with
the ethical issues surrounding the intervention, for example in
one study only people with surrogate decision makers available
were recruited (Meier 2001), in another only those recruited with
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the consent of their family doctor participated (Alvarez-Fernandez
2005). However, it should be noted that this situation is not dis-
similar to that which occurs with fully randomized controlled tri-
als involving patients with dementia and their carers.

In these cohort studies “intervention® and “control® groups were
not well matched (Peck 1990); information necessary to make
judgments regarding this was not given (Alvarez-Fernandez 2005;
Jaul 2006; Meier 2001, Murphy 2003,Nair 2000) and differences
between comparison groups not controlled for (Peck 1990).

In Mitchell 1997 they correct in their analysis for key confounders.
But many of the conclusions of the included studies could also
be explained by the problem of confounding-by-indication. For
example, the presence of pressure ulcers could be an indication
of more severe debility, which might be associated with increased
tube feeding. This would explain a higher prevalence of pressure
ulcers in tube-fed patients compared with the control group.

We found that mortality was the most common outcome, given
in six of seven studies. Few studies measured a full range of clin-
ically relevant outcomes and this may be due to the retrospective
nature of some data collection or the use of existing data sets. Of
note, there were no attempts to measure quality of life, physical
function, behavioural and psychiatric disorders of dementia, and
no objective assessment of discomfort or pain.

Numbers receiving the intervention were small, ranging from 14-
135 (median 52) and thus studies may have been underpowered
to detect differences between “control and intervention groups.
We were unable to pool data and conduct meta-analysis or ex-
amine bias using funnel plots because there were no randomized
controlled trials.

If randomized controlled trials of this intervention are difficult,
how may these methodological challenges be resolved? One study
in our review (Murphy 2003) compared subjects who had surro-
gates to give consent for enteral feeding versus those who did not as
a comparison group. Unfortunately there was limited information
regarding the "control® group (whose surrogates refused consent)
so it is not clear how well matched they are in terms of age, social
class or severity of dementia. If this information were available
in future studies this recruitment strategy for comparison/control
groups may enable us to give more valid information regarding
outcomes.

Pooling data from cohort studies or multi-centre studies may over-
come issues with sample size, particularly if a standardised range
of outcome data is collected, including those of most relevance to
families, carers and patients, for example, quality of life, function
and the use of physical and ”chemical® restraints. There should
also be standardised documentation regarding the indication for
feeding tube placement and adverse events.

More accurate definition of the patient group in terms of demen-
tia type, using validated diagnostic criteria such as DSM-IV (APA
1994) or ICD-10 (WHO 1993), and appropriate severity mea-
sures for severe dementia i.e. the FAST scale, would also allow more
valid comparisons to be made. Several studies included patients

with unspecified diagnoses or dementia of unspecified severity and
such heterogeneity in included populations limits the interpreta-
tion of the findings of this review. Some studies i.e. Mitchell 1997
attempted to control for co-morbidities and data on the number
of co-morbidities and their severity would allow for better control
of potential confounders. More work is required on the risks and
benefits of different types of enteral feeding so that comparisons
can be made between nasogastric, PEG and jejunostomy tech-
niques. Finally, because of the legal, social and cultural issues sur-
rounding these interventions, and the variety of settings in which
these patients are cared for (at home, residential home, acute hos-
pitals), more data are required from a range of countries and dif-
ferent types of institutions.

Ethical considerations

Enteral tube feeding in advanced dementia is an emotive issue;
there remain concerns amongst carers, the public and profession-
als about “starving to death® frail older people with advanced de-
mentia. This may lead to placement of a feeding tube despite ev-
idence that such intervention may not be effective or beneficial.
This is compounded by differing ethical and legal frameworks
even within the same country, for example, individual US states
have highly variable rates of feeding tube placement because of
different federal laws and varying religious beliefs. In addition,
factors such as age, gender and ethnicity may affect the course of
disease in dementia and the conduct of decision making surround-
ing interventions (Pasman 2005; Thune-Boyle 2009). Although
no data are available from this review to inform the effects of such
variations, in clinical practice they are likely to be of importance
to attitudes to enteral tube feeding.

Dementia is a neurodegenerative syndrome surrounded by diag-
nostic uncertainty and often not perceived to be a terminal ill-
ness, despite evidence to the contrary (Meier 2001). Evidence from
other terminal illnesses suggests that refusal of food and water is
not painful (McCann 1994; Meier 2001). More robust evidence
on how these interventions impact on quality of life would give
more context to the ethical considerations.

Lack of insight and capacity to make autonomous decisions are
hallmarks of severe dementia and such patients inevitably are un-
able to give informed consent for these procedures. This highlights
the potential role of advance care planning and decision making
to maximise the delivery of high quality and appropriate care to
individual patients within this vulnerable group.

AUTHORS’ CONCLUSIONS
Implications for practice

Despite the large number of patients receiving this intervention
there is insufficient evidence for the effectiveness of enteral feeding
for older people with advanced dementia on survival, quality of
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life, nutrition and pressure ulcers, function and behavioural or
psychiatric symptoms of dementia.

Implications for research

Future studies should include larger sample sizes with better
matching of control and intervention groups, more data on po-
tential confounders and more precise diagnosis of the type and
severity of dementia. Clinically important outcomes such as qual-
ity of life should be considered as well as nutritional status and sur-
vival. The most appropriate research method would be prospec-
tive, comprehensive data collection on very large samples. This
could be through prescription databases or nursing home mini-
mum dataset’ data. The emotive ethical issues mean that this is
an important public health issue. Well-designed, large scale data
collection projects in countries where the practice is widespread
are therefore needed. Consideration should be given to mandatory
reporting requirements.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Alvarez-Fernandez 2005

Methods Observational prospective cohort study. Median follow up of 30 months
Participants 67 Spanish community based patients aged 65 years or older (mean age 82.2 years plus or minus 6.7 years) with
advanced dementia defined by DSM-1IV and stage 7A or above on FAST. Not stated reason for tube feeding.
Unclear if those who were tube feed were comparable to those not tube feed. 92.5 % female.
Interventions  14/67 were nasogastric tube fed.
Outcomes Univariate analysis with log rank test was used to identify factors predicting mortality. Those variables found to be
related with survival were included in a cox proportional hazards model. The final model included the following
factors; pneumonia during previous year (RR 3.7, P = 0.001), the presence of permanent nasogastric tube (RR 3.5,
P = 0.003) and serum albumin level lower then 3.4g/dl (RR 2.9, P = 0.028).
Notes Limitations: Unclear how comparable those tube fed compared to those not tube fed. Small number tube feed.
Jaul 2006
Methods Observational prospective cohort study. Followed up for 17 months.
Participants 88 Israeli psychogeriatric inpatients aged 79 9 years. Not all patients were demented (in the tube fed group 68%
had dementia). There were significantly more patients in the tube feeding group that were demented (P value
0.002), female (P value 0.019) and the group was older (P value 0.009).
Interventions 62 were fed by nasogastric tube, and 26 orally fed. Indications for tube feeding included difficulty swallowing,
refusal to eat and decreased level of consciousness.
Outcomes Outcomes measured at follow-up were pressure ulcers, survival time and mortality.
In the tube fed group 21% had pressure ulcers at follow-up, in the orally fed group 42% had. During follow up 25
(40.3%) of the tube feeding group died. The median survival time was 250 days, survival in the orally fed group
was 40 days.
Notes Limitations: both groups contained a mixed group of psychogeriatric patients limiting strength of any analysis.
Meier 2001
Methods Prospective observational cohort study. Follow up to potentially 5 years.
Participants 99 American inpatients with advanced dementia (defined as FAST stage 6d or greater) and an available surrogate
decision maker (to make decision on patient’s behalf on participating in study). Median age 84 years (range 63-
100). 81% were female, 15 had advanced directives.
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Meier 2001  (Continued)
Interventions  Tube feeding of which at least 51 patients had a PEG inserted. Since this study was conducted in the USA it is
likely that the majority of participants had a gastrostomy or jejunostomy tube as this is usual local practice.
17% admitted to hospital with tube already in place, new tube placed in 50% (51/99), 31% left hospital without a
feeding tube. Reason for tube not stated.
Outcomes In stepwise logistic regression tube feeding was not associated with survival (P = 0.90).
Notes Limitations: unclear how comparable were demented patients who were tube fed with those that weren'.

Mitchell 1997

Methods Prospective observational cohort study. Follow up to 24 months

Participants 1386 American nursing home residents 65 or older with recent progression to severe cognitive impairment, using a
score of 5 or less at baseline but who progressed at some point during the next 24 months to a score of 6 on the
Cognitive Performance Scale. Researchers state that although the majority of cognitive disability in the group was
likely to be caused by dementia, other conditions may have caused the residents decline in cognitive status. Median
age 87 years, range 65-107. 75.6% female.

Interventions  135/1386 Patients fed via feeding tube placement were compared with those who did not have a tube.

Outcomes Survival analysis: after adjusting for potential confounders (age <87 years, aspiration, chewing or swallowing
problems, stroke, functional impairment, no dementia, pressure ulcers and DNR status) feeding tube placement
was not significantly associated with survival (RR 0.90, 95% CI 0.67 to 1.21).

Notes Limitations: It is not established that all patients have dementia, and it is not established how similar the groups
were.

Murphy 2003

Methods Retrospective observational cohort study. Follow up to 2 years.

Participants Al consultations for PEG tube placement over 24 months in patients with dementia. Male patients with advanced
dementia (as documented in the medical notes), dysphagia and life expectancy considered to be at least 30 days and
no contraindication to conscious sedation and no other disease contributing to dysphagia. Age of patients not
provided.

Interventions  Percutaneous endoscopic gastrostomy (PEG) was performed in 23 patients. In 18 patients who met the medical
criteria the surrogate decision maker refused placement. No details per group on baseline demographics are
provided.
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Murphy 2003

(Continued)

Outcomes A Kaplan-Meier survival curve was used to compare median survival between patients who received a PEG tube and
patients where PEG tube placement was refused. The median survival for 23 patients who underwent PEG was 59
days and in 18 patients who did not undergo PEG was 60 days, P value 0.37.
There was one major complication in the group that under went PEG - an intra-abdominal abscess, resulting in
sepsis and death.
Notes Lack of clarity on how comparable the two groups were
Nair 2000
Methods Observational prospective cohort with control group. Follow-up 180 days
Participants ~ American hospital patients.
Intervention: 55 elderly patients with dementia and inadequate oral intake (because of their cognitive impairment)
referred for PEG placement. 42/55 female. In those at end of study had died the mean age was 82.8 years and in
those alive the mean was 83.8 years.
Control: Included 33 patients from the geriatric division who did not have a PEG. The patients in the control
group and the intervention group were comparable in age and gender
Interventions  Percutaneous endoscopic gastrostomy
Outcomes Survival benefit. Chi squared test and Fisher exact test. Mortality at 6 months was higher in patients who had a
PEG (44% vs 26%, P = 0.03)
Notes It is not reported whether patients in the control group have dementia
Peck 1990
Methods Observational retrospective cohort with control group. Follow-up 6 months.
Participants ~ American nursing home patients. 52 intubated patients with dementia (Mini Mental Status Examination) MMS
scores of zero) were compared with 52 non-intubated patients of mixed diseases. In this group 71% were demented
(scoring less than 23 on the MMS), and had resided in the nursing facility for a shorter time (mean 36 months
compared to 66).
In the intubated group the mean age was 87 years, and 45/52 were female.
Interventions Long term enteral feeding (nasogastric, gastrostomy and jejunostomy tubes - does not state number of patients per
mode of feeding), 26/52 had been in place for more than a year (range 1 month to 6.4 years). Reasons for feeding
were weight loss 23/52 (44%), refusal to eat 12/52 (23%), dysphagia 9/52 (17%) and stroke 8/52 (15%).
Outcomes In the tube fed group at 6 months: 25/52 (48%) increased in weight, 58% had episodes of aspiration pneumonia,
21% decubitus ulcers, and 71% were restrained to prevent extubation.
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Peck 1990 (Continued)

Notes Limitation: non intubated group were not comparable on disease.

Characteristics of excluded studies /[ordered by study ID]

Berlowitz 1997  No separate analysis on included patients with dementia

Callahan 2000 Compared dementia with other illness groups

Ciocon 1988 No separate analysis on included patients with dementia
Feinberg 1996 No separate analysis on included patients with dementia
Fox 1995 No separate analysis on included patients with dementia

Henderson 1992 No separate analysis on included patients with dementia

Kaw 1994 No separate analysis on included patients with dementia

Langmore 2002 No separate analysis on included patients with dementia

Loser 1998 No separate analysis on included patients with dementia
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DATA AND ANALYSES

This review has no analyses.
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