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ABSTRACT

Background

The balance of benefits and harms associated with enteral tube feeding for people with severe dementia is not clear. An increasing number
of guidelines highlight the lack of evidenced benefit and potential risks of enteral tube feeding. In some areas of the world, the use of
enteral tube feeding is decreasing, and in other areas it is increasing.

Objectives

To assess the effectiveness and safety of enteral tube feeding for people with severe dementia who develop problems with eating and
swallowing or who have reduced food and fluid intake.

Search methods

We searched ALOIS, the Cochrane Dementia and Cognitive Improvement Group's register, MEDLINE, Embase, four other databases and
two trials registers on 14 April 2021.

Selection criteria

We included randomised controlled trials (RCTs), or controlled non-randomised studies. Our population of interest was adults of any age
with a diagnosis of primary degenerative dementia of any cause, with severe cognitive and functional impairment, and poor nutritional
intake. Eligible studies evaluated the effectiveness and complications of enteral tube feeding via a nasogastric or gastrostomy tube, or via
jejunal post-pyloric feeding, in comparison with standard care or enhanced standard care, such as an intervention to promote oral intake.
Our primary outcomes were survival time, quality of life, and pressure ulcers.

Data collection and analysis

Three review authors screened citations and two review authors assessed full texts of potentially eligible studies against inclusion criteria.
One review author extracted data, which were then checked independently by a second review author. We used the 'Risk Of Bias In Non-
randomised Studies of Interventions' (ROBINS-I) tool to assess the risk of bias in the included studies. Risk of confounding was assessed
against a pre-agreed list of key potential confounding variables. Our primary outcomes were survival time, quality of life, and pressure
ulcers. Results were not suitable for meta-analysis, so we presented them narratively. We presented results separately for studies of
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percutaneous endoscopic gastrostomy (PEG) feeding, nasogastric tube feeding and studies using mixed or unspecified enteral tube feeding
methods. We used GRADE methods to assess the overall certainty of the evidence related to each outcome for each study.

Main results

We found no eligible RCTs. We included fourteen controlled, non-randomised studies. All the included studies compared outcomes
between groups of people who had been assigned to enteral tube feeding or oral feeding by prior decision of a healthcare professional.
Some studies controlled for a range of confounding factors, but there were high or very high risks of bias due to confounding in all studies,
and high or critical risks of selection bias in some studies.

Four studies with 36,816 participants assessed the effect of PEG feeding on survival time. None found any evidence of effects on survival
time (low-certainty evidence).

Three of four studies using mixed or unspecified enteral tube feeding methods in 310 participants (227 enteral tube feeding, 83 no enteral
tube feeding) found them to be associated with longer survival time. The fourth study (1386 participants: 135 enteral tube feeding, 1251
no enteral tube feeding) found no evidence of an effect. The certainty of this body of evidence is very low.

One study of PEG feeding (4421 participants: 1585 PEG, 2836 no enteral tube feeding) found PEG feeding increased the risk of pressure
ulcers (moderate-certainty evidence). Two of three studies reported an increase in the number of pressure ulcers in those receiving mixed
or unspecified enteral tube feeding (234 participants: 88 enteral tube feeding, 146 no enteral tube feeding). The third study found no
effect (very-low certainty evidence).

Two studies of nasogastric tube feeding did not report data on survival time or pressure ulcers.
None of the included studies assessed quality of life.

Only one study, using mixed methods of enteral tube feeding, reported on pain and comfort, finding no difference between groups. In
the same study, a higher proportion of carers reported very heavy burden in the enteral tube feeding group compared to no enteral tube
feeding.

Two studies assessed the effect of nasogastric tube feeding on mortality (236 participants: 144 nasogastric group, 92 no enteral tube
feeding). One study of 67 participants (14 nasogastric, 53 no enteral tube feeding) found nasogastric feeding was associated with increased
mortality risk. The second study found no difference in mortality between groups. The certainty of this evidence is very low. Results on
mortality for those using PEG or mixed methods of enteral tube feeding were mixed and the certainty of evidence was very low. There
was some evidence from two studies for enteral tube feeding improving nutritional parameters, but this was very low-certainty evidence.
Five studies reported a variety of harm-related outcomes with inconsistent results. The balance of evidence suggested increased risk of
pneumonia with enteral tube feeding.

None of the included studies assessed behavioural and psychological symptoms of dementia.

Authors' conclusions

We found no evidence that tube feeding improves survival; improves quality of life; reduces pain; reduces mortality; decreases behavioural
and psychological symptoms of dementia; leads to better nourishment; improves family or carer outcomes such as depression, anxiety,
carer burden, or satisfaction with care; and no indication of harm. We found some evidence that there is a clinically significant risk of
pressure ulcers from enteral tube feeding. Future research should focus on better reporting and matching of control and intervention
groups, and clearly defined interventions, measuring all the outcomes referred to here.

PLAIN LANGUAGE SUMMARY

Enteral tube feeding for people with severe dementia
What are the advantages and problems of tube feeding people with severe dementia?
Key messages

Tube feeding may not increase the length of time people with severe dementia live compared to no tube feeding. The risk of developing
a pressure sore is probably higher with a feeding tube than with no tube. No studies looked at quality of life.We need more and better
studies to investigate tube feeding people with severe dementia. Future studies should focus on a broader range of outcomes including,
pain, quality of life and the impact on carers

What is tube feeding?

Somebody who can’t eat or drink through their mouth may be given liquid food through a tube into their stomach. This is called enteral
tube feeding. The tube passes through their nose into their stomach (a nasogastric tube), or is inserted into the stomach through a small
cutin their belly (percutaneous endoscopic gastrostomy or PEG).

Enteral tube feeding for people with severe dementia (Review) 2
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Why is this important for people with dementia?

People with dementia often have difficulties eating and drinking. During the early stages of dementia, they may forget to eat, chew food
without swallowing, or be confused at mealtimes. Some people experience changes in the taste and smell of food. In the later stages of
dementia, people often have difficulties swallowing. It can be difficult to ensure they receive appropriate food and fluids.

People with severe dementia need full-time care, and it is often their families who care for them. It is difficult to decide whether or not to
tube-feed someone with dementia because the feeding tube can be uncomfortable or even painful, and may cause other unwanted effects
such as pneumonia, worsen bowel or bladder control, as well as bleeding, swelling and infection. People with severe dementia may be
confused or distressed by the tube and may try to remove it.

What did we want to find out?

We wanted to know whether tube feeding helps people with severe dementia who have problems with eating and swallowing.
We were interested in the effect of tube feeding on:

how long people lived;

their quality of life (well-being); and

the development or healing of pressure sores (also known as bed sores).

What did we do?
We searched for studies that investigated whether:

PEG compared to no tube; a nasogastric tube compared to no tube; orPEG, nasogastric and other types of tube feeding compared to no tube

was effective and whether tube feeding caused any unwanted effects in adults of any age with severe dementia and poor intake of food
and drink.

We compared and summarised the results of the studies and rated our confidence in the evidence, based on factors such as study methods
and sizes.

What did we find?

We included 14 studies that included 49,714 participants. Of these, 6203 were tube-fed and 43,511 were not. Participants with no feeding
tube were given standard care or standard care with extra treatments to encourage eating and drinking.

Main results
In people with severe dementia, compared to no tube feeding:

PEG may make no difference to how long people live (4 studies, 36,816 people), and leads to a small increase in the chance of developing
pressure sores (1 study, 4421 people). we don’t know if nasogastric tube feeding increases the length of time people live or increases their
chance of developing pressure sores, because none of our included studies gave information about these points. Studies of people with
either PEG or nasogastric tubes showed tube feeding may increase the length of time people live (4 studies, 1696 people), and may slightly
increase the chance of developing pressure sores (3 studies, 351 people).

None of our included studies reported quality of life.
What are the limitations of the evidence?

We have moderate confidence in our finding that pressure ulcers were more common in people who were fed with a PEG tube. However,
we have little to very little confidence for our other findings.

Three main factors reduced our confidence in the evidence. Firstly, people in the studies were not randomly placed into different treatment
groups. This means that differences between the groups could be due to differences between people rather than between the treatments.
However, due to ethical considerations it would be very difficult to do this in future studies. Secondly, results were very inconsistent across
the different studies. Finally, some studies were very small.

The results of further research could differ from the results of this review.
How up to date is this evidence?

The evidence is up to date to 14 April 2021.

Enteral tube feeding for people with severe dementia (Review) 3
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Summary of findings 1. PEG compared to no enteral tube feeding for people with severe dementia

PEG compared to no enteral tube feeding for people with severe dementia

Patient or population: people with severe dementia

Setting: all settings
Intervention: PEG

Comparison: no enteral tube feeding

Outcomes Impact Ne of participants Certainty of the
(studies) evidence
(GRADE)
Survival timed 2 studies reported no benefits to median survival 36,816 o)
times (59 days vs 60 days, and 195 days vs 189 days). (4 studies) Lowb
Follow-up: 18 months (Tici-
nesi 2016), 12 months (Teno
2012a).
2 studies performed regression analyses which
Follow-up timing is not spec- showed no evidence of impact of PEG on survival
ified in 2 studies (Meier 2001, times.
Murphy 2003)
Mortality¢ 2 studies reported mortality with mixed findings. 1 6445 @000
study reported no evidence of a difference in mor- (2 studies) VERY LOWb.d
Follow-up: 180 days (Hwang tality after 180 days between groups (52% vs 50%). 1
2014), 18 months (Ticinesi study reported higher 18-month mortality in partici-
2016) pants receiving the intervention (70% vs 40%).
Quality of life Not measured - -
Pressure ulcerse 1 study found PEG feeding was associated with an 4421 0000
increase in risk of developing pressure ulcers (OR (1 study) MODERATEf

Follow-up: within 30 days
(Teno 2012b)

2.27,95% Cl 1.95 to0 2.65)

Pain and comfort

Not measured

Improvement of nutritional
status

Not measured

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RR: risk ratio; OR: odds ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

Enteral tube feeding for people with severe dementia (Review)
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aSurvival time measured via retrospective medical notes review, interviews with caregivers, and minimum data set (MDS).
bpowngraded by two levels due to serious risk of bias; participants not randomly assigned to 'intervention' and 'no intervention' groups
so not possible to control for all confounders; risk of confounding may be present; not all studies controlled for all important confounders.
One study has critical risk of bias in selection of participants into the study.
CMortality reported from MDS and interviews with caregivers.
dDowngraded by one level due to inconsistency of findings reported.
€Pressure ulcers reported from MDS, original outcome measure not known. Assessed with: stage 2 or higher.
fDowngraded by one level due to moderate risk of bias in confounding; participants not randomly assigned to 'intervention' and
'no intervention' groups so not possible to control for all confounders; risk of confounding may be present. However, propensity
score matching was used to control for confounding and selection bias in this study, and this is a large sample.

Summary of findings 2. Nasogastric tubes compared to no enteral tube feeding for people with severe dementia

Nasogastric tubes compared to no enteral tube feeding for people with severe dementia

Patient or population: people with severe dementia

Setting: all settings
Intervention: nasogastric tubes

Comparison: no enteral tube feeding

Outcomes Impact Ne of participants Certainty of the

(studies) evidence
(GRADE)
Survival time Not measured - -
Mortalityd 2 studies reported mixed evidence. 1 study re- 236 @000 VERY LOW b.c
ported an increased unadjusted mortality risk as- )

Follow-up: every 3 months (par-  sociated with having a permanent nasogastric (2 studies)

ticipants were enrolled between  tube (RR 3.53, 95% Cl 1.5 to 8.30). 1 study report-

1February 1999 and 2 June 1999 ed no difference in mortality between groups (ad-

and followed until 15 July 2001 justed OR = 2.38,95% ClI 0.58 to 9.70).

(Alvarez-Fernandez 2005), with a

median follow-up of 832 days); 12

months (Chou 2020).

Quality of life Not measured - -

Pressure ulcers Not measured - -

Pain and comfort Not measured - -

Improvement of nutritional para- 1 study showed a reduction in albumin levels in 67 @000

meters (nutrition)d the nasogastric tube group (3.29 g/dL) compared (1 study) VERY LOW b.c

Follow-up: baseline only from
previous 12 months (Alvarez-Fer-
nandez 2005)

to orally fed participants (3.66 g/dL). No evidence
of an effect was seen for haematocrit, cholesterol
or changes in anthropometric data (arm circum-
ference, tricipital skinfold or muscle are of the
arm).

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RR: risk ratio; OR: odds ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Enteral tube feeding for people with severe dementia (Review)
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Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

Cochrane Database of Systematic Reviews

AMortality method of data collection not reported.

bpowngraded by one level due to inconsistency of findings reported.

¢Downgraded by two levels due to serious risk of bias: participants not randomly assigned to 'intervention' and 'no intervention' groups
so not possible to control for all confounders, and there was limited controlling for confounding with not all important confounders

controlled for. There was critical risk of bias in selection of participants.
dNutritional parameters were evaluated from anthropometric and laboratory data.

Summary of findings 3. Mixed (nasogastric or PEG) or unspecified enteral tube feeding for people with severe

dementia

Mixed (nasogastric or PEG) or unspecified enteral tube feeding for people with severe dementia

Patient or population: people with severe dementia

Setting: all settings

Intervention: any enteral feeding
Comparison: no enteral tube feeding

Outcomes Impact Ne of participants Certainty of the
(studies) evidence
(GRADE)
Survival timea 3 studies observed longer survival times in intervention 1696 @000
group: (4 studies) VERY LOW b.c
Follow-up: 90 days and
180 days Cintra 2014; 1 study reported median survival of 695 days in inter-
and over 24 months at vention group compared to 75 days for no tube feeding
3,6,9,12,18and 24 group.
months Mitchell 1997. + 1study reported average survival of 237 days for inter-
L vention group compared to 184 days for no tube feed-
(Follow-up time is not pro- ing group
ided in 2 studies: Takaya- oL i
Vi " 1 study reported median survival of 23 months com-
ma 2017; Takenoshita . .
pared to 2 months in those without a tube.
2017)
In contrast, 1 study found no evidence of improved sur-
vival times with enteral feeding (RR 0.90, 95% Cl 0.67 to
1.21).
Mortalityd 1 study reported no evidence of a difference between 234 ®000 VERY LOWb.e
groups for mortality at 22 months (42% vs 27%). (2 studies)
Follow-up: 90 days and
180 days (Cintra 2014); not
reported in 1 study (Arin- . o .
70N 2008). 1 study found increased mortality in enteral tube feeding
group (RR 2.33,95% Cl| 1.158 to 4.667).
Quiality of Life Not measured. - -
Pressure ulcersf 2 studies reported an increase in number of pressureul- 351 OO
cers in the intervention group (2.74 vs. 1.31, and 26% vs. (3 studies) VERY LOWb.g

Follow-up: baseline, and
just one occasion (Arinzon

12%). 1 study reported no difference in pressure ulcer
prevalence between those who had enteral tube feeding
(34%) vs. those who had no enteral tube feeding (38%).

Enteral tube feeding for people with severe dementia (Review)
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2008; Bentur 2015; Cintra

2014)
Pain and comforth 1 study reported no evidence of a difference between 117 elele)
groups for CAD-EOLD scores (29 vs. 32). (1 study) VERY LOW &i
No follow-up (Bentur
2015)
Improvement of nutrition- 1 study reported improvement in blood count, renal 167 @000 VERY LOW &i

al parameters (Nutrition)i function tests and electrolytes, hydration status, serum (1 study)
osmolarity and in serum proteins, but not in serum cho-

Follow-up: every 6 months  |esterol and CRP levels.

(Arinzon 2008)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RR: risk ratio; OR: odds ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

CRP: C-reactive protein

aSurvival time measured via questionnaires with medical staff, MDS, interviews with caregivers.

bpowngraded by one level due to inconsistency of findings reported.

¢Downgraded by two levels due to serious risk of bias, participants not randomly assigned to “intervention” and “no intervention groups”

so not possible to control for all confounders, risk of confounding may be present, not all studies control for all important confounders.
There was critical risk of bias in selection of participants in two studies.

dMortality method of data collection not reported.

eDowngraded by two levels due to serious risk of bias, participants not randomly assigned to “intervention” and “no intervention groups”

so not possible to control for all confounders, risk of confounding may be present, study did not control for confounders. There was critical

risk of bias in selection of participants.

fPressure ulcers measured according to 2007 National pressure Ulcer Advisory Panel's staging system, and not reported.

9Downgraded by two levels due to serious risk of bias, participants not randomly assigned to “intervention” and “no intervention groups”

so not possible to control for all confounders, risk of confounding may be present, no studies controlled for confounders. There was critical

risk of bias in selection of participants in all studies.

hPain and comfort measured using the Comfort Assessment in Dying End-Of-Life in Dementia (CAD-EOLD) scale.

iDowngraded by one level due to imprecision, based on single study of small sample size.

i Nutritional parameters measured using laboratory investigation and anthropometric assessment.
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BACKGROUND

Description of the condition

Dementia is a syndrome of cognitive decline that leads to
impairment in two or more cognitive domains, including memory,
executive functions, attention, language, and visuospatial abilities
(Bayer 2010). The cognitive impairment causes functional decline,
interfering with an individual's ability to conduct activities of daily
living (World Health Organization 2018). Most dementias are caused
by progressive neurodegenerative conditions. The most common
cause of dementia is Alzheimer's disease, followed by vascular
dementia (World Health Organization 2012). Mixed dementias (with
more than one underlying cause) are also common (Alzheimer's
Disease International 2009; Livingston 2015). The progression of
dementia is highly variable between individuals and is often
complicated by other health conditions. Prognosis is difficult to
predict. Median survival has been estimated at 4.1 years (Xie 2008).
Survival times from the point of diagnosis in primary care are
estimated to be 6.7 years in those aged 60 to 69 years, dropping
to 1.9 years in those diagnosed aged 90 years and over (Rait 2010).
Dementia is associated with the fastest rise in serious health-
related suffering, and the number of people living with dementia
requiring palliative care is expected to increase four-fold by 2060
(Sleeman 2019).

Currently, an estimated 50 million people live with dementia
worldwide, and this is expected to rise to 152 million in 2050 (World
Health Organization 2019). In 2015 there were an estimated 9.9
million new diagnoses of dementia globally each year, equatingtoa
new person receiving the diagnosis every 3.2 seconds (Alzheimer's
Disease International 2015). The numbers of people living with
dementia are higher in East Asia than anywhere else in the world
(9.8 million), followed by Western Europe (7.5 million), South
Asia (5.1 million), and North America (4.8 million) (Alzheimer's
Disease International 2015). This trend suggests that, by 2050,
there will be a 264% increase of people living with dementia in
low-income countries, 223% in lower middle-income countries,
227% in upper middle-income countries, and 116% in high-income
countries (Alzheimer's Disease International 2015; Matthews 2013).

People living with dementia become increasingly reliant on those
around them, usually family members, for support with activities
of daily living. In the early stages, most types of dementia are
characterised by changes in memory and other higher cognitive
functions, such as communication (e.g. difficulty finding the right
words), disorientation, and difficulty with household tasks (Bayer
2010). Symptoms progress differently in each person, but generally,
the person with dementia will become increasingly forgetful and
need help with personal care and communication. He or she
may also develop changes in behaviour, such as disinhibition or
aggression, or mental health symptoms such as hallucinations.
In the severe stages, a person living with dementia becomes
completely reliant on others. Common symptoms in severe
dementia include immobility, double incontinence, agitation,
and pain (Sampson 2018). Nutritional status can impact on the
incidence, progression, and severity of pressure ulcers, which can
be common among older adults and those with severe dementia.

Difficulties with eating are common among people with dementia
(Mitchell 2016; Sampson 2018); these may be noticed before a
formal diagnosis is made. It can be hard for people with dementia
to maintain their weight or to drink enough. During the early stages

of dementia, problems may be caused by the person forgetting to
eat, chewing food without swallowing, or becoming disorientated
at mealtimes. There may be changes in how food and the dining
environment is perceived, including altered taste and smell of food,
which may make it unappetising (Kai 2015). In the later stages
of dementia, people may develop physical difficulties swallowing;
for example, difficulties managing the food properly once it is
in the mouth (oral phase dysphagia), or food or drink going
down the 'wrong way' into the lungs (aspiration) when swallowing
(pharyngeal phase dysphagia) (Volkert 2015). They may also lose
the automatic swallowing reflex. Cohort studies have found up to
86% of people living with advanced dementia will have difficulties
with eating or swallowing in the last six months of life (Mitchell
2016). Swallowing difficulties may be more problematic among
people with vascular dementia, where there is a greater risk of
stroke, but there is little literature on the prevalence of swallowing
difficulties by dementia type.

Swallowing difficulties may not always indicate the terminal stages
of dementia. Over 91% of people with dementia will be living with
at least one co-morbid or concurrent long-term health condition
(Browne 2017), including stroke (Bunn 2014), which could affect
swallowing abilities in the earlier stages of dementia. Acute illness
- for example, infections such as pneumonia or urinary tract
infections (UTI) - may also temporarily impair swallowing ability.

Description of the intervention

Whether or not to intervene by feeding artificially via an enteral
tube (passed through the nose or abdomen) is a common clinical
dilemma facing those who care for people with severe dementia
(Brooke 2015; Davies 2016; Davies 2018; De 2019; Mathew 2016;
Watt 2019).

In this Cochrane Review, we define 'enteral tube feeding' as the
administration of food via a nasogastric tube, via a percutaneous
endoscopic gastrostomy (PEG) tube or via jejunal post-pyloric
feeding. We exclude intravenous administration of fluids from
this review because this is more commonly used as a short-term
intervention during episodes of acute physicalillness.

How the intervention might work

In nasogastric feeding, the tube is passed through the nose and
down to the stomach via the oesophagus. In PEG, the feeding
tube is passed through an endoscope, down the oesophagus and
into the stomach. It is then guided out through an incision in the
abdominal wall. Jejunal post-pyloric feeding is a method of feeding
directly into the small bowel where the feeding tube is passed
through the nose, oesophagus, stomach, and into the jejunum.

Enteral tube feeding may be perceived to be a method of managing
malnutrition and weight loss, reducing the risk of aspiration
associated with oral feeding, preventing pressure ulcers through
improving nutritional status, or simply increasing quality of life and
comfort. Alternatively, enteral tube feeding may be a temporary
intervention while managing intercurrent physical illness, such
as pneumonia and other infections, where swallowing may be
temporarily impaired.

Why it is important to do this review

Difficulties with eating and drinking are challenging for all those
involved, including the person living with dementia, their family,
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and health and social care staff (Anantapong 2021; Barrado-Martin
2021a). Family carers report a lack of information on what to expect
during the later stages of dementia and a need for knowledge about
end-of-life care (Davies 2014; Davies 2017), particularly around
nutrition and hydration (Papachristou 2017). However, how these
decisions about enteral tube feeding are made and the use of these
interventions vary according to individual need, the clinical team,
culture, legal frameworks, country, family carer preference, and the
presence of advance care plans (Anantapong 2020; Barrado-Martin
2021b).

The decision to intervene with enteral tube feeding is complex and
emotive (Braun 2005; Volkert 2015). In most societies, providing
food or feeding someone is seen as a sign of care and has ‘symbolic
significance’ (Volkert 2015). Not providing food or nutrition can be
seen as a symbol of neglect, allowing the person to go hungry
or 'starve to death' (Hoefler 2000). There is additional complexity
because people with severe dementia lack the capacity to make
this decision for themselves. Depending on the laws in their
country, it may then be made in their ‘best interests' by others.
The use of enteral tube feeding has implications for the dignity and
personhood of the individual. Professionals and family carers may
have conflicting concerns regarding using tube feeding. They may
think it can prolong life, increase nutritional status, and prevent
complications (Punchik 2018; Snyder 2013). Families may perceive
that a lack of enteral tube feeding when someone cannot swallow
or eat causes starvation, and not intervening may be considered a
form of euthanasia (Gil 2018).

The evidence about effects of enteral tube feeding is contradictory
and long-term use of this intervention is not encouraged.
Previous studies, including the earlier Cochrane Review, found no
evidence that enteral tube feeding was effective for increasing
survival, improving quality of life,improving nutritional parameters
(measured with blood tests), or decreasing pressure ulcers
(American Geriatrics Society 2014; Sampson 2009).

There is evidence that enteral tube feeding may increase mortality
and morbidity, and reduce quality of life (Cintra 2014). Studies
have demonstrated that enteral tube feeding is associated with
increased discomfort, aspiration pneumonia, and worsening of
urinary and faecal incontinence (Ciocon 1988; Finucane 1996;
Odom 2003). Incontinence increases pressure ulcer risk, and there
is also evidence that enteral tube feeding increases the risk
of pressure ulcers and does not aid the healing process (Teno
2012b). Finally, nasal necrosis is associated with prolonged use of
nasogastric tubes (Lai 2001).

PEG surgical procedures are invasive, may cause distress and
discomfort, and risk bowel perforation, localised bleeding,
inflammation, and infection. A study of deaths following PEG tube
insertion in 719 people with predominantly neurological diagnoses
in the UK found that 2% died on the day the PEG was inserted and
43% died within seven days. In 19% of cases, the procedure was
regarded as futile by an expert panel (Johnston 2008). PEG can be
particularly problematic for someone with dementia who may not
recognise the device, may be distressed by it, and may attempt to
remove the tube. To reduce this risk, individuals may need to be
restrained either physically (e.g. through the use of ‘mittens’) or
chemically (e.g. through sedation). Others, however, have argued
that the evidence of harm is unclear, and that PEG may notincrease
mortality in people with dementia (Brooke 2015).

Although there are increasing numbers of recommendations that
highlight the lack of evidenced benefit and potential risks for
enteral tube feeding (American Geriatrics Society 2014; Sampson
2009; Van der Steen 2014), debate continues on this issue
(Van der Steen 2014). An absence of evidence does not mean
the intervention may not be effective or appropriate for some
people, and ruling out this intervention for all people with severe
dementia prevents clinicians from delivering individually-tailored
care (Regnard 2010). Trends in practice in this area vary in different
parts of the world. For example, there is decreasing use of enteral
tube feeding in the UK and the USA (Mitchell 2016), but there
appears to be increasing use in other countries, such as Taiwan
(Chang2016).

Policy and guidance documents, including a decision aid
developed as part of the 2018 dementia guideline published by
the National Institute for Health and Care Excellence (NICE) in the
UK (NICE 2018), have been based on a Cochrane Review that is
12 years old (Sampson 2009). With more studies published in the
intervening years, the current review - which focuses on severe
dementia in all ages - will impact clinical and policy practice.

OBJECTIVES

To assess the effectiveness and safety of enteral tube feeding for
people with severe dementia who develop problems with eating
and swallowing or who have reduced food and fluid intake.

METHODS

Criteria for considering studies for this review
Types of studies

We included any randomised controlled trials (RCTs), controlled
non-randomised studies that compared enteral tube feeding with
no intervention, or usual treatment or care, or with another active
intervention. Studies could be conducted in any healthcare setting
(including acute hospitals), long-term care settings (nursing,
residential or other care homes), or in participants' own homes.

Types of participants

We included adults of any age and gender with: (a) a clinical
diagnosis of primary degenerative dementia of any cause made
according to validated diagnostic criteria, such as Diagnostic
and Statistical Manual 5th edition (DSM-5) (APA 2013) or
International Classification of Diseases 10th edition (ICD-10) (World
Health Organization 1993); (b) severe cognitive and functional
impairment, defined either by a recognised and validated tool
(e.g. stage 7A or above on the Functional Assessment Staging Test
(FAST) tool (speak five to six words during day, doubly incontinent)
(Reisberg 1994), Clinical Dementia Rating (CDR) Scale score of 3
(no significant function, severe memory loss, orientated to person
only, unable to make judgements or solve problems, requires much
help with personal care, frequent incontinence) (Hughes 1982),
Cognitive Performance Scale score 5 or 6 (based on scores for
decision making, memory, eating performance and ability to make
self understood) (Morris 1994)), or by clinical assessment; and (c) a
report of poor nutritional intake.
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We included studies with a mixed population where a separate
analysis was conducted on those with severe dementia, or where
the mixed population included 50% or more with severe dementia.

Types of interventions

Eligible interventions were enteral tube feeding via a nasogastric
tube, via a gastrostomy tube, or via jejunal post-pyloric
feeding to deliver nutrition. We excluded studies of oral dietary
supplementation. Comparators could include no intervention or
standard care, waiting list, or enhanced standard care, including
another active intervention to promote oral intake (e.g. provision of
finger food or a textured, modified diet).

Types of outcome measures
Primary outcomes

This review focused on three primary outcomes:

« survival time time-to-event

intervention);

« quality of life (measured by a recognised and validated quality of
life scale or tool, such as the quality of life in late-stage dementia
(QUALID) scale (Weiner 2000), or the Dementia Quality of Life
scale (Dem-Qol) (Smith 2007));

e pressure ulcers.

(measured by the post-

Secondary outcomes

Secondary outcomes were:

« pain and comfort measured with validated scales;
« mortality;

« behavioural and psychological symptoms of dementia
(indicators of distress), measured using a validated scale (e.g.
the Neuropsychiatric Inventory (NPI)) (Cummings 1997);

« nutritional parameters (e.g. albumin levels);

o family carer outcomes, such as depression, anxiety, carer
burden, satisfaction with care, or increased sense of
competence measured using validated scales (e.g. Hospital
Anxiety and Depression Scale (Zigmond 1983), Beck Depression
Inventory (Beck 1996), Zarit Burden Interview (Zarit 1980), Sense
of Competence Questionnaire (Schepers 2012), Satisfaction
With Care at the End Of Life in Dementia (SWC-EOLD)) (Volicer
2001);

« harm-related outcomes (adverse events) such as:

* aspiration pneumonia;

* gastrointestinal and urinary symptoms (e.g. constipation,
reflux, urinary/faecal incontinence);

* local bleeding;

* infections;

* systemic complications (e.g. fluid imbalance or overload);

* feedingtube problems (i.e. blocking or need for tube to be re-
sited).

Search methods for identification of studies
Electronic searches

We searched ALOIS (www.medicine.ox.ac.uk/alois), which is
the Cochrane Dementia and Cognitive Improvement Group’s
Specialised Register on 14 April 2021.

ALOIS is maintained by the Information Specialists of the Cochrane
Dementia and Cognitive Improvement Group. It contains studies in
the areas of dementia (prevention and treatment), mild cognitive
impairment, and cognitive improvement. The studies are identified
from:

« monthly searches of a number of major healthcare databases:
MEDLINE, Embase, CINAHL (Cumulative Index to Nursing and
Allied Health Literature), PsycINFO, and LILACS (Latin American
and Caribbean Health Science Information database);

« monthly searches of a number of trial registers: ISRCTN; UMIN
(Japan's Trial Register); the World Health Organization (WHO)
portal (which covers ClinicalTrials.gov, ISRCTN, the Chinese
Clinical Trials Register, the German Clinical Trials Register, the
Iranian Registry of Clinical Trials, the Netherlands National Trials
Register, and others);

« quarterly searches of the Cochrane Library’s Central Register of
Controlled Trials (CENTRAL);

« six-monthly searches of a number of grey literature sources: ISI
Web of Knowledge Conference Proceedings; Index to Theses;
Australasian Digital Theses.

To view a list of all sources searched for ALOIS, see About ALOIS on
the ALOIS website (alois.medsci.ox.ac.uk/).

Details of the search strategies used for the retrieval of reports
of trials from the healthcare databases, CENTRAL, and conference
proceedings can be viewed in the ‘Methods used in reviews’ section
within the editorial information about the Cochrane Dementia and
Cognitive Improvement Group.

In addition, we searched MEDLINE, Embase, and PyscINFO, all via
Ovid SP, CINAHL via EBSCOhost, Web of Science's Core Collection
via ISI Web of Science, LILACs via BIREME, ClinicalTrials.gov at
www.clinicaltrials.gov and the World Health Organization's meta
trials register ICTRP at apps.who.int/trialsearch.aspx. We searched
these sources on 13 December 2019 and 14 April 2021 to ensure
that we captured non-RCTs, controlled before-and-after studies,
and interrupted time-series studies. The search strategies and the
number of hits retrieved can be seen in Appendix 1 and see Figure 1.
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Figure 1. Study flow diagram
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There were no language restrictions on the search.
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Searching other resources

We contacted experts in the field by posting calls for evidence
to identify any further trial evaluations that were not identified
in the citation databases searches. We searched the conference
proceedings of the European Association for Palliative Care,
and International Psychogeriatrics Association Conference. We
screened reference lists of included articles and tracked citations.

Data collection and analysis
Selection of studies

Three review authors (YB-M, AF, ND) screened all citations. Each
review author independently classified the citations into three
groups: ‘exclude’, ‘potentially relevant' or ‘unsure’. We excluded
papers classified by two review authors as ‘exclude’. We retrieved
the full-text versions of all ‘potentially relevant' and ‘unsure'
citations for definitive assessment of eligibility. One review author
(YBM, ND) conducted a comprehensive assessment of the full texts
against the inclusion criteria. A second review author (ND, ELS, YB-
M) checked the decisions. We resolved any disagreements through
discussion, involving another review author (VV) if necessary. We
documented our justification for excluding studies at the full-
text stage and illustrated the study selection process in a PRISMA
diagram.

Data extraction and management

We designed a data extraction form for the review. Where possible,
we obtained the following information for each included study.

« The number of eligible participants and
participants were not included in the study.

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

o Participant characteristics including age, sex, co-morbidities,
diagnosis and type of dementia, advance decision or proxy
decision maker status, type of healthcare or community setting,
stage of disease when enteral tube feeding or other intervention
was considered, and reason for enteral tube feeding or other
intervention.

« Study design features.

reasons why

« Enteral nutrition intervention including dosage, duration, and
mode, including the need to restrain the participant.

« Comparison intervention, including duration and mode.

« Outcome data at all time points, including how outcome was
measured, and the mean or categorical scores of the primary
and secondary outcomes.

For non-randomised studies, we followed guidance from the
Cochrane Handbook for Systematic Reviews of Interventions (Reeves
2020), and also extracted, where possible:

« information on study design, using the checklist from the
Cochrane Non-Randomised Studies Methods Group (NRSMG)
(Reeves 2017). This tool aims to identify key design features,
such as presence of comparator group, participant/cluster

allocation, what parts of the study were prospective, what
variables were included, and whether comparability between
groups was assessed. We recorded this information in a table
(Table 1);

« data on confounding factors considered and methods used
to control for confounding. We used the 'Risk Of Bias In
Non-randomised Studies of Interventions' (ROBINS-I) tool as a
template for this information (Sterne 2019);

« comparability of groups on confounding factors considered;

« data about multiple effect estimates (both unadjusted and
adjusted estimates, if available).

One review author (ND, VV, ELS, KM, CS, AF, or BC) extracted data,
which was checked by a second review author (ND, ELS, or WV). In
the case of any disagreement or discrepancy, a third review author
was consulted. The third review author was selected according to
the expertise required to make the relevant decision.

Assessment of risk of bias in included studies

Two review authors (ND, VV or ELS) independently assessed the risk
of bias related to study design or conduct in each of the outcomes
in the summary of findings tables for each of the included studies,
using the ROBINS-I tool (Sterne 2019). We resolved disagreements
by consensus (Higgins 2020).

We assessed the risk of bias associated with factors pre-
intervention (bias due to confounding and selection of
participants), at intervention (information bias) and post-
intervention (bias due to confounding, selection, information, and
reporting). We judged therisk of biasin each domain and the overall
risk of bias for each outcome in each study based on ROBINS-I
guidance (Sterne 2019). We used the following overall risk of bias
criteria.

« Low risk of bias: the study is judged to be at low risk of bias for
all domains.

« Moderate risk of bias: the study is judged to be at low or
moderate risk of bias for all domains.

« Serious risk of bias: the study is judged to be at serious risk of
bias in at least one domain, but not at critical risk of bias in any
domain.

« Critical risk of bias: the study is judged to be at critical risk of bias
in at least one domain.

« No information: there is no clear indication that the study is at
serious or critical risk of bias and there is a lack of information in
one or more key domains of bias.

Forsome non-RCT study designs, we used additional guidance from
the Cochrane Effective Practice and Organisation of Care (EPOC)
group (EPOC 2017).

We incorporated the results of the risk of bias assessment into the
review through systematic narrative description and commentary
abouteachitem, and reported these per outcome perstudy in Table
2; Table 3; Table 4; Table 5; Table 6; Table 7; Table 8; Table 9; Table
10; Table 11; Figure 2; Figure 3; Figure 4; Figure 5; Figure 6; Figure 7;
Figure 8; Figure 9; Figure 10; Figure 11.
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Figure 2. ROBINS-I assessments for: PEG Tube versus no enteral tube for people with severe dementia. Outcome:

survival time
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Figure 3. ROBINS-I assessments for: PEG tube versus no enteral tube for people with severe dementia. Outcome:
pressure ulcers
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Figure 4. ROBINS-I assessments for: PEG tube versus no enteral tube for people with severe dementia. Outcome:
mortality
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Figure 5. ROBINS-I assessments for: nasogastric tube versus no enteral tube for people with severe dementia.
Outcome: mortality
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Figure 6. ROBINS-I assessments for: nasogastric tube versus no enteral tube for people with severe dementia.
Outcome: nutritional parameters
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Figure 7. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding for people with
severe dementia. Outcome: survival time
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Figure 8. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding for people with
severe dementia. Outcome: pressure ulcer
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Figure 9. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding for people with
severe dementia. Outcome: pain and comfort
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Figure 10. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding for people
with severe dementia. Outcome: mortality
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Figure 11. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding for people
with severe dementia. Outcome: nutritional parameters
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We identified the most important confounders for all  AttemptCardiopulmonary Resuscitation (DNACPR) order, presence

outcomes before completing risk of bias assessments, as part of the
ROBINS-I process, with discussions amongst the clinical members
of the research team and experts. These confounders were: age,
gender, ethnicity, co-morbidities, dementia severity, usual place
of residence, frailty, presence of advance directive or Do No

of pressure ulcers (not when assessing outcomes of pressure
ulcers), function in activities of daily living (ADL), and body mass
index (BMI).
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Measures of treatment effect

We report study results organised by mode of enteral tube feeding
and comparator evaluated. We used the following measures of
treatment effects.

« Dichotomous data: for dichotomous data we extracted or
calculated relative risks (RRs) or odds ratios (ORs) and their
95% confidence intervals (Cls). Because we did not calculate any
pooled effect estimates, we did not calculate numbers needed
to treat for an additional beneficial outcome (NNTB) or numbers
needed to treat for an additional harmful outcome (NNTH) for
our primary outcomes, as planned in the review protocol.

« Continuous data: for effects measured as ordinal data, we
treated these as continuous data. We planned to extract
or calculate the mean difference (MD) from the means and
standard deviations (SD), if sufficient data were given.

« Time-to-event data: we extracted hazard ratios (HRs) and their
95% Cls. If these were not reported, we estimated them from
other reported statistics (Parmar 1998), or if this was not
possible, we reported a summary statistic of the survival time
data in each group.

Unit of analysis issues

In our handling of included studies, we considered issues that may
impact on findings, using guidance from the Cochrane Handbook for
Systematic Reviews of Interventions (Deeks 2020). No unit of analysis
issues were encountered. In all studies, the unit of analysis was
individual participants who did, or did not, receive enteral tube
feeding.

Dealing with missing data

Given the nature of the population, we anticipated a significant
amount of missing data as a result of attrition due to participants'
death. We did not undertake any imputation for missing participant
data.

For studies using continuous outcomes in which SDs were not
reported, and we were unable to calculate the SD from the standard
error of the mean (SEM), we planned to calculate or impute this
using relevant data to be combined in a meta-analysis.

We did not exclude studies on the basis of missing data.

Assessment of heterogeneity

We assessed clinical heterogeneity between studies, considering
differences in outcomes, outcome measures, intervention
characteristics (e.g. type, timing) and co-morbidities. We did not
conduct any meta-analyses and therefore did not use any statistical
tests of heterogeneity.

Assessment of reporting biases

Because we did not conduct any meta-analyses, we were unable to
use funnel plots to assess for possible reporting biases.

Data synthesis

We did not conduct any meta-analyses, due to limited evidence
as a result of only one study providing evidence for many of
the outcomes in the comparisons, or different outcomes and
diversity in methodology when more than one study provided
evidence. Instead, we undertook a narrative synthesis of the

included studies, following the 'Synthesis without meta-analysis
(SWiM) in systematic reviews: reporting guideline' (Campbell 2020).
Due to the heterogeneity in the data, interventions and outcomes,
it was feasible only to describe results; we were not able to do
any additional analysis such as combining P values, or calculating
summary statistics of intervention effect estimates (for example,
median, interquartile range).

Subgroup analysis and investigation of heterogeneity

Where we identified heterogeneity in a meta-analysis, we planned
to undertake subgroup analyses to investigate its possible sources.
Subgroup analysis explores whether the overall effect varies with
different trial populations, and with the nature and content of the
interventions. In this update, we planned the following subgroup
analysis.

+ Delivery method (e.g. nasogastric, PEG, or jejunal post-pyloric
feeding).

« Type of dementia disease (e.g. Alzheimer’s, vascular dementia).

« Clinical setting (e.g. care home or hospital).

Due to the absence of meta-analysis, formal subgroup analysis was
not possible. However, we explored the effects of nasogastric and
PEG enteral tube feeding in separate narrative comparisons.

Sensitivity analysis

We did not conduct any sensitivity analyses.

Summary of findings and assessment of the certainty of the
evidence

We include a summary of findings table for each of three
comparisons, to present the main findings in a tabular format,
including the certainty of evidence using the GRADE approach.
We summarise the effect estimates from each study, the quantity
and overall certainty of evidence for all primary outcomes and key
secondary outcomes.

The three comparisons are:

+ PEG tube feeding compared to no enteral tube feeding;
« nasogastric tube feeding compared to no enteral tube feeding;

« mixed (nasogastric or PEG) or unspecified enteral tube feeding
compared to no enteral tube feeding.

We present these outcomes in the summary of findings tables,
regardless of the availability of data:

« survival time;

« quality of life;

« pressure ulcers;

« mortality;

« nutritional parameters;
« pain and comfort.

Two review authors (a combination of ND, ELS and VW)
independently assessed the certainty of the evidence for all
outcomes using the GRADE approach. We used the guidelines
provided in Chapter 14 of the Cochrane Handbook for Systematic
Reviews of Interventions (Schiinemann 2020).
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The GRADE system uses the following criteria for assigning a
certainty level to a body of evidence (Schiinemann 2020).

« High: randomised trials; or double-upgraded observational
studies.

« Moderate: downgraded
observational studies.

randomised trials; or upgraded

« Low: double-downgraded randomised trials; or observational
studies.

« Very low: triple-downgraded randomised trials; or downgraded
observational studies; or case series/case reports.

The GRADE approach uses five considerations (study limitations,
consistency of effect, imprecision, indirectness, and publication
bias) to assess the certainty of the body of evidence for each
outcome. The GRADE system uses the following criteria for
assigning grade of evidence.

« High: we are very confident that the true effect lies close to that
of the estimate of the effect.

« Moderate: we are moderately confident in the effect estimate;
the true effect is likely to be close to the estimate of effect, but
there is a possibility that it is substantially different.

« Low: our confidence in the effect estimate is limited; the true
effect may be substantially different from the estimate of the
effect.

« \Very low: we have very little confidence in the effect estimate;
the true effect is likely to be substantially different from the
estimate of effect.

Factors that may decrease the certainty level of a body of evidence
are:

« limitations in the design and implementation of available
studies suggesting high likelihood of bias;

« indirectness of evidence (indirect population, intervention,
control, outcomes);

« unexplained heterogeneity orinconsistency of results (including
problems with subgroup analyses);

« imprecision of results (wide Cls);
« high probability of publication bias (0.7854 to 1.1359).

Factors that may increase the certainty level of a body of evidence
are:

« large magnitude of effect;

« all plausible confounding would reduce a demonstrated effect
or suggest a spurious effect when results show no effect;

« dose-response gradient.

We decreased the grade rating by one (-1) or two (-2) (up to a
maximum of -3 to ‘very low') if we identified:

« serious (-1) or very serious (-2) limitations to study quality;
« importantinconsistency (-1);

« some (-1) or major (-2) uncertainty about directness;

« imprecise or sparse data (-1);

« high probability of reporting bias (-1).

In certain circumstances, we adjusted the overall rating for a
particular outcome as recommended by GRADE guidelines (Guyatt
2013).

RESULTS

Description of studies
Results of the search

Our electronic database search identified a total of 8009 records.
The research team found one additional reference. The total
number of records after de-duplication was 5862. The Cochrane
Dementia and Cognitive Improvement Group's information
specialist performed a first assessment, removing obviously
irrelevant records. This left 652 records for the author team to
assess. We identified a further eight duplicates and excluded
513 citations based on title and abstract. We identified
18 conference abstracts for which we were unable to obtain
enough information to make a decision on eligibility (by searching
for further citations and attempting to contact authors); we
placed these in the category 'Awaiting classification'. We examined
118 records in full text. We identified fourteen studies (19 records,
five of these were earlier conference abstracts: Cintra 2013; Meier
2000; Teno 2011; Teno 2012c; Ticinesi 2015) for inclusion after full-
text screening. Figure 1 describes the study identification process.

Included studies

See the Characteristics of included studies.

Design

None of the included studies were RCTs. We used the checklist from
the Cochrane Non-Randomised Studies Methods Group (NRSMG) to
describe the design of the included studies (Reeves 2017); see Table
1 for details of the checklist signalling questions.

The intervention and comparator were allocated to individuals in
all studies.

Outcome data were available after intervention or comparator
only for most studies (Arinzon 2008; Bentur 2015; Chou 2020;
Cintra 2014; Hwang 2014; Meier 2001; Mitchell 1997; Murphy 2003;
Takayama 2017; Teno 2012a; Teno 2012b; Ticinesi 2016). In two
studies, outcome data were available both before (once) and after
intervention or comparator (Takenoshita 2017; Alvarez-Fernandez
2005).

In all studies, the intervention effect was estimated by the
difference between groups of individuals receiving the intervention
or those receiving the comparison.

Five studies controlled for confounding (Meier 2001; Mitchell 1997
Teno 2012a Teno 2012b; Ticinesi 2016), with a further five studies
controlling for some but not all important confounders relevant to
the outcomes, as detailed in the methods section of this review
(Alvarez-Fernandez 2005; Cintra 2014 ; Chou 2020; Takayama 2017;
Takenoshita 2017). Hwang 2014 does not explicitly state in the
paper which covariates were included in their propensity scoring
used to control for bias. Three did not control for confounding for
any outcomes measured (Arinzon 2008; Bentur 2015; Murphy 2003

).
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Participants in all studies were allocated to the intervention as
a result of a clinical decision by a healthcare decision maker or
practitioner.

In only one study were actions or choices - leading to an individual
or cluster becoming a member of a group - carried out after
the study was designed (Meier 2001). Therefore in the majority
of studies participants were already allocated to receive the
intervention or not before the study started. In three studies,
pre-intervention characterisation of individuals was carried out
after the study was designed (Alvarez-Ferndndez 2005, Takenoshita
2017, Ticinesi 2016), and in nine studies, assessment of outcomes
was completed after the study was designed (Alvarez-Fernandez
2005; Arinzon 2008; Bentur 2015; Chou 2020; Cintra 2014; Meier
2001 Takayama 2017; Takenoshita 2017; Ticinesi 2016). These
descriptions give as an indication of when the intervention was
implemented.

Finally, no studies measured both potential confounders and
outcome variables before the intervention. Six studies measured
neither before the intervention (Alvarez-Fernandez 2005; Arinzon
2008; Bentur 2015; Chou 2020; Cintra 2014; Murphy 2003), seven
measured only potential confounders (Hwang 2014; Meier 2001;
Mitchell 1997; Takayama 2017; Teno 2012a; Teno 2012b; Ticinesi
2016), and one measured only outcome variables before the
intervention (Takenoshita 2017).

Participants and settings
Demographics

Sample sizes of included studies ranged from 41 (Murphy 2003),
to 36,492 participants (Teno 2012a). Of the 49,714 participants
in the included studies, 6203 received enteral tube feeding and
43,511 were comparison participants.

Aswould be expected from this population, most study participants
were female, with proportions of females in cohorts ranging
from 53.4% (Takenoshita 2017), to 95.2% (Alvarez-Fernandez
2005). Murphy 2003 was conducted in a veterans’ hospital and
all study participants were male. Age of study participants, where
given, ranged from 63 to 100 years, and the mean age in all studies
was over 76 years.

Settings

Six studies were from the USA (Hwang 2014; Meier 2001; Mitchell
1997; Murphy 2003; Teno 2012a; Teno 2012b), two from Israel
(Arinzon 2008; Bentur 2015), two from Japan (Takayama 2017;
Takenoshita 2017), and one study each from Brazil (Cintra 2014),
Italy (Ticinesi 2016), Spain (Alvarez-Fernandez 2005) and Taiwan
(Chou 2020).

Study settings may be described according to where the enteral
feeding was initiated (for PEG feeding, usually an acute general
hospital because of the nature of the intervention) and by where
participants were followed up for outcome assessment.

Eight studies described cohorts where enteral feeding, usually
by PEG tube insertion, was initiated in acute general hospitals
(Hwang 2014; Meier 2001; Mitchell 1997; Murphy 2003; Teno
2012a; Teno 2012b; Ticinesi 2016). Participant follow-up data
were then obtained following discharge to a care home in
four studies (Hwang 2014; Mitchell 1997; Teno 2012a; Teno
2012b). Ticinesi 2016 followed up 48% of participants in their

own homes and 52% in nursing homes after acute hospital PEG
tube insertion. Chou 2020 followed up participants in their own
home. Meier 2001 followed up participants during the acute
hospital admission until discharge or death in hospital. Murphy
2003 describe a cohort where enteral feeding was initiated in an
acute hospital but does not give information on where participants
were followed up.

Arinzon 2008 recruited and followed up participants from skilled
nursing facilities or long-term care wards. Cintra 2014 recruited
participants from a range of services, including outpatient clinics,
community care units and an acute general hospital. Participants
were recruited and followed up in long-term psychogeriatric
hospitals in the studies by Takayama 2017 and Takenoshita 2017.
Participants were recruited from their own homes or nursing homes
by Alvarez-Fernéndez 2005 and Bentur 2015.

Diagnosis and severity of dementia

Twelve of the fourteen studies did not report or refer to a
dementia diagnosis using validated criteria. One study, Alvarez-
Fernandez 2005, made a diagnosis of dementia using the
Diagnostic and Statistical Manual of Mental Disorders Criteria (4th
edition) (DSM-IV) (APA 2000). In Takenoshita 2017, all participants
with Alzheimer’s disease were diagnosed according to National
Institute on Ageing and Alzheimer’s Association (NIA-AA) criteria
(Mckhann 2011); participants with vascular dementia using the
American Heart Association and American Stroke Association (AHA-
ASA) criteria (Gorelick 2011); and all other participants diagnosed
using International Classification of Diseases 10th edition (ICD-10)
criteria (World Health Organization 1993).

Most studies reported dementia by severity. The Cognitive
Performance Scale (CPS) and the Functional Assessment Staging
Test (FAST) were the most common scales used across studies. Four
studies defined severe cognitive impairment as stage 6 or a recent
transition to stage 6 on the CPS (Hwang 2014; Mitchell 1997; Teno
2012a; Teno 2012b). Five studies used a score on the FAST scale
of 6d (Meier 2001), 6e or above (Takayama 2017), and 7a or above
(Alvarez-Fernandez 2005; Chou 2020; Cintra 2014).

Bentur 2015 used the Global Deterioration Scale (GDS), and
included family carers of people living with advanced dementia
of GDS stage 6 or above. Finally, one study used a combination
of measures to define severe dementia: Ticinesi 2016 used a FAST
score above 5 and a Clinical Dementia Rating (CDR) score above 1.

Some studies did not use a validated measure for stage of
dementia. Arinzon 2008 reported severe cognitive impairment
with participants recruited from two psychiatric wards of terminal
(advanced vascular and degenerative type dementia) elderly
participants. Takenoshita 2017 did not define severe dementia in
their methods but reported in their results severity using the FAST
and CDR scales. All participants scored either 2 or 3 on CDR and 6e
orabove onthe FAST scale. Murphy 2003 used 'advanced dementia’,
as recorded in medical notes.

Interventions

Six studies investigated the impact of PEG tubes compared with no
intervention (Hwang 2014; Meier 2001; Murphy 2003; Teno 2012a;
Teno 2012b; Ticinesi 2016).
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Five studies compared more than one enteral feeding method to
no intervention. Takenoshita 2017 included 46 participants (20 fed
via PEG and 26 via nasogastric tube); Takayama 2017 included 102
participants with dementia (42 fed via PEG and 60 via nasogastric
tube); Arinzon 2008 included 57 participants (15 fed via PEG and
42 via nasogastric tube); Bentur 2015 included 30 participants in
the intervention group (15 fed via PEG and 15 via nasogastric tube);
and Cintra 2014 included 31 participants with “alternative feeding”
- 28 via nasogastric tube and 3 unspecified.

Two studies examined nasogastric feeding only (Alvarez-Fernandez
2005; Chou 2020). Alvarez-Ferndndez 2005 compared those
with and without “permanent” nasogastric tubes, and Chou
2020 compared nasogastric tube feeding with advanced hand
feeding.

One study did not report the method of enteral tube feeding used
(Mitchell 1997).

Indication for tube feeding

Six studies did not report indications for tube feeding (Alvarez-
Fernandez 2005; Bentur 2015; Chou 2020; Hwang 2014; Meier 2001,
Mitchell 1997). In Takayama 2017, the indication was a physician's
opinion that the participant could not live without long-term tube
feeding. One study reported the indication to be difficulty with
eating, swallowing or dysphagia (Murphy 2003). Similarly, Teno
2012a and Teno 2012b cited the need for “support with eating”.
Takenoshita 2017 reported difficulty with eating orally for 12 weeks
before a physician judged long-term artificial nutrition was needed
for survival. Other studies reported several indications for tube
feeding. Ticinesi 2016 gave eating problems due to dysphagia or
refusal to eat, leading to failure to target nutritional needs, as
inclusion criteria. In Arinzon 2008, the most frequent indications
were weight loss (40%), stroke with impaired oral intake (32%),
refusal to eat (28%), vegetative state (12%), advanced stage of
Parkinson’s disease (9%), and malignancy (5%). Finally, in Cintra
2014, reduced swallowing ability (41.9%) was the most common
indication, followed by aspiration pneumonia (35.5%).

Excluded studies

We excluded 99 studies at full-text stage (see Characteristics of
excluded studies): 46 included participants that did not have severe
dementia or did not specify severity; 22 included participants with
a range of conditions and no separate analysis of those with severe
dementia; 8 editorials and commentaries did not provide primary
data; 9 had the wrong comparator group; 10 were of the wrong
study design; 3 had the wrong intervention; and 1 was the wrong
indication.

Risk of bias in included studies

We have produced tables and figures recording risk of bias
assessments for each comparison's outcomes, for the relevant
studies. These details are in: Table 2; Table 3; Table 4; Table 5;
Table 6; Table 7; Table 8; Table 9; Table 10; Table 11; Figure 2;
Figure 3; Figure 4; Figure 5; Figure 6; Figure 7; Figure 8; Figure
9; Figure 10; and Figure 11. Many studies do not report on how
they measured several outcomes. For example, pressure ulcers
were reported by stage but studies often did not show how they
were measured or what standardised measure was used (Bentur
2015). Teno 2012b reported that a nurse recorded these from
medical records but it is unclear what measurement was used.

Harm was not measured using a standardised measure but through
clinical reports or incidents. We did not include harm and family
outcomes in the summary of findings tables, and therefore have not
reported a ROBINS-I risk of bias for these outcomes.

Bias due to confounding

We judged the risk of bias due to confounding to be moderate
to serious across all outcomes and studies. No studies were
randomised and so all were at risk of baseline confounding.
Five studies attempted to control for most of the important
confounders, as identified in the methods section:

« Meier 2001 controlled for: dementia stage, sex, age, prior
hospitalisations, prior pneumonia, degree of involvement of
surrogate decision maker, long-term primary care physician,
presence of pressure ulcer, presence of a feeding tube, and
residence at home versus nursing home;

« Mitchell 1997 controlled for: aged less than 87 years,
aspiration, chewing or swallowing problems, stroke, functional
impairment, no dementia, pressure ulcers, and do not
resuscitate (DNR) status;

o Teno 2012a controlled for: socio-demographic variables,
evidence of advance care planning including advance directives,
DNR orders, do not hospitalise (DNH) orders, any feeding
restrictions, pertinent medical diagnoses from the Minimum
Data Set (MDS), clinical conditions including dehydration,
inability to consume food or fluids, fever, wound infection,
weight loss, swallowing problems, chewing problems, syringe
feeding, mechanically altered diet, dietary supplementation,
BMI, presence of a pressure ulcer, functional status and disease
severity including activities of daily living (ADL) score, and two
models that predict mortality (Advanced Dementia Prognostic
Tool score and Changes in Health, End-stage disease and
Symptoms and Signs score);

« Teno 2012b controlled for: age, sex, race, marital
status, education, evidence of advance-care planning, DNR
and DNH orders, feeding restrictions, medical diagnoses
(e.g. cancer, clostridium difficile diarrhoea, stroke, hip
fracture, diabetes), clinical conditions (including dehydration,
inability to consume food or fluids, fever, wound
infection, weight loss, swallowing problems, chewing
problems, syringe feeding, mechanically altered diet, dietary
supplementation), BMI, measures of functional status and
disease severity including ADL score, and two models that
predict mortality (the Advanced DEmentia Prognostic Tool
(ADEPT) score and Changes in Health, End-stage disease and
Symptoms and Signs (CHESS) score);

« Ticinesi 2016 controlled for: age, dementia stage, type of
dementia, comorbidities and setting of living at follow-up
(community versus nursing home).

Five studies controlled for only some confounders but not all
important confounders relevant to the outcomes, as detailed in the
methods section, of this review:

+ Alvarez-Fernandez 2005 controlled for pneumonia in previous
year, presence of permanent nasogastric tube, and serum
albumin level;

« Chou 2020 controlled for ADL, age, BMI, sex, feeding status,
pressure ulcers, Norton scale score (assessing risk of pressure
ulcers);
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« Cintra 2014 controlled for sex, feeding route, duration of
diagnosis, duration of dysphagia, FAST classification, calf
perimeter, presence of pressure ulcers, number of pressure
ulcers, arterial hypertension, diabetes, place of recruitment and
story of hospital admission. However, these were only controlled
for in the survival outcome and not pressure ulcer outcome;

« Takenoshita 2017 controlled for peripheral venous nutrition or
tube feeding, age, sex, and comorbidity scores;

« Takayama 2017 controlled for age, gender, diagnosis of
dementia, and method of artificial nutrition.

One study, Hwang 2014, did not explicitly state in the paper which
covariates were included in their propensity scoring used to control
for bias. Three studies did not control for confounding for any
outcomes measured (Arinzon 2008; Bentur 2015; Murphy 2003).

Bias in selection of participants

We judged there to be a range of risks of bias in selection of
participants among studies, ranging from low to critical risk of bias.
Many studies selected participants who were already having enteral
tube feeding (the intervention of interest) before the start of the
study (n = 8) (Alvarez-Fernandez 2005; Arinzon 2008; Bentur 2015;
Chou 2020; Cintra 2014; Hwang 2014; Meier 2001; Takayama 2017).
For these studies, it is possible that people in the intervention
group were more ill at the start of the study than those in the
control group. Two studies excluded participants if there had been
mention of a feeding tube in the clinical records six months prior
to start of data collection (Teno 2012a; Teno 2012b). Selecting
participants based on the intervention status and characteristics
prior to the start of the intervention may have influenced the
outcomes, and therefore poses a critical risk of selection bias. Two
of these studies attempted to account for selection bias, through
the use of propensity score matching (Hwang 2014; Teno 2012b),
and we therefore classified them as being at serious risk of bias in
selection of participants into the study.

Bias due to misclassification of interventions

The risk of bias due to misclassification of interventions was
generally low as it was easy to determine in most studies whether
participants were receiving enteral tube feeding or not. Similarly,
bias due to deviations from the intended intervention was low for
all outcomes across studies, as no deviations were reported or
expected with this type of intervention. Four studies investigated
a mix of enteral tube feeding methods, with some participants
receiving nasogastric and others PEG feeding (Arinzon 2008; Bentur
2015; Takayama 2017 Takenoshita 2017). These studies reported
which participants received which intervention, although only one
such study reported separate analyses by type of enteral tube
feeding (Takayama 2017). Two studies, it was unclear which type
of enteral feeding intervention the participants received (Mitchell
1997; Cintra 2014 ). We considered these two studies to be at higher
risk of bias due to misclassification of intervention.

Bias due to missing data

In most studies, there was no information to assess risk of bias due
to missing data. Ticinesi 2016 do not state whether all outcome data
forall outcomes were available, butitis unlikely that they were. The
trial excluded participants who died or whose family carer could not
be contacted. Chou 2020 excluded participants who had missing
information, but do not specify how many or what information was
missing.

Bias in measurement of outcomes

No outcome assessors were blinded to the intervention status.
However, where measurements were objective - including survival
time, mortality and laboratory data for nutritional outcomes - we
judged the risk of bias in this domain to be low. More subjective
outcomes were at higher risk of bias across all studies. Bentur
2015 used reports by family carers for all outcome measures in their
study (pressure ulcers and pain), which presents a risk of bias from
selective recall and delays in the recall period.

Bias in selection of reported results

All outcomes across all studies were at low risk of bias due to
selection of reported results. Study authors did not use multiple
outcome measurements for the same outcome or conduct multiple
analyses of the intervention-outcome relationship.

Summary of bias

Summarising our risk of bias judgements by outcome, we
considered that pain outcomes were at overall critical risk of bias
(Bentur 2015); pressure ulcer outcomes were at critical (Arinzon
2008; Bentur 2015; Cintra 2014) or serious (Teno 2012b) risk; and
all nutrition outcomes were at critical risk (Alvarez-Ferndndez
2005; Arinzon 2008). Survival outcome measures were a mixture
of moderate (Mitchell 1997; Takenoshita 2017), serious (Murphy
2003; Ticinesi 2016), and critical (Cintra 2014; Meier 2001; Takayama
2017; Teno 2012a) risks of bias. Mortality outcomes were at serious
(Hwang 2014; Ticinesi 2016) or critical (Alvarez-Ferndndez 2005;
Arinzon 2008; Chou 2020; Cintra 2014) risk of bias.

Effects of interventions

See: Summary of findings 1 PEG compared to no enteral tube
feeding for people with severe dementia; Summary of findings 2
Nasogastric tubes compared to no enteral tube feeding for people
with severe dementia; Summary of findings 3 Mixed (nasogastric
or PEG) or unspecified enteral tube feeding for people with severe
dementia

See Summary of findings 1; Summary of findings 2; Summary of
findings 3.

We were not able to perform meta-analyses in this review for
several reasons. Overall, there was limited evidence, such that only
one study provided evidence for many of the outcomes in the
comparisons. For outcomes where more than one study provided
evidence, we did not conduct meta-analyses due to different
outcome measures being reported and diversity in study methods.

For pressure ulcer outcomes, where more than one study provided
data, we did not perform meta-analyses due to different effect
measures being reported (e.g. average number of pressure ulcers,
prevalence of 3rd or 4th grade pressure ulcers, and prevalence).

For survival time outcomes, where more than one study provided
data, the studies reported different effect measures. Where
median survival time was reported in multiple studies, there
was insufficient detail for data pooling. For two studies reporting
regression analyses, there was heterogeneity in the confounders
used in the analysis.
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Mortality outcomes, where more than one study provided data,
were reported at diverse time points. Therefore, we could not
combine results due to methodological diversity.

The effects of the interventions are reported as fully as possible. We
report OR, RR or HR with Cls directly from the included studies; we
did not conduct additional analyses. No studies reported on quality
of life or behavioural and psychological symptoms of dementia
(BPSD).

Comparison 1: PEG versus no enteral tube feeding

See Summary of findings 1.

Survival time

Based on data from four studies of 36,816 participants, PEG tube
placement may have little or no effect on survival time compared
to no enteral feeding.

In a study of 41 participants (23 PEG group, 18 no enteral
tube feeding), median survival with PEG feeding was 59 days
(interquartile range (IQR) 2 to 365 days) versus 60 days (IQR 2 to
229 days) without PEG feeding, not adjusting for any confounders
(Murphy 2003). In a study of 99 participants (68 PEG group, 31 no
enteral tube feeding), Meier 2001 found median survival time with
PEG feeding was 195 days (range 21 to 1405 days) compared to
189 days (range 4 to 1502 days) in those with no feeding tube, not
adjusting for any confounders. In a study of 36,492 participants
(1956 PEG group, 34,536 no enteral tube feeding), Teno 2012a used
logistic regression, adjusting for socioeconomic, advance care
planning, and clinical factors, and found adjusted HR 1.03 (95% ClI
0.94t0 1.13).

Ticinesi 2016 grouped findings by Clinical Dementia Rating (CDR)
score (CDR 3 and CDR 4 or 5) in a study of 184 participants (54 PEG,
130 no enteral tube feeding). Mean survival time was 0.66 + (SD)
0.09 years in the PEG group, and 1.28 + (SD) 0.08 years in the oral
nutrition group. It is unclear from this data whether PEG improves
survival. PEG may decrease survival time in those with a CDR score
of 3, adjusted in multivariate Cox regression for age, sex, type of
dementia, Charlson Comorbidity Index and setting of discharge (HR
3.21,95% Cl 1.25t0 8.26), and have little or no effect on survival time
in those with a CDR score of 4 or 5 (HR 1.27,95% Cl 0.51 to 3.18).

We judged the certainty of evidence to be low. We downgraded
the certainty of evidence by two levels due to very serious risk
of bias. There was a high risk of bias due to confounding in all
studies: participants were not randomly assigned to intervention
or comparator groups, and not all studies controlled for important
confounders. Furthermore, we judged one study to be at critical risk
of bias for selection of participants into the study, and three studies
at low risk (Table 2).

Pressure ulcers

One study of 4421 participants (1585 PEG group, 2836 no
enteral tube feeding) found that PEG feeding probably increases
therisk of pressure ulcers compared with no tube feeding (adjusted
OR 2.27, 95% CI 1.95 to 2.65) (Teno 2012b). This study used
propensity score matching to attempt to minimise selection bias
due to differences in risk factors between those who received
a PEG tube and those who did not. Factors included in the
propensity score matching were: socio-demographic and care
planning variables, co-morbidities, clinical factors, measures of

functional status and disease severity, and scores on two models
that predict mortality (see Table 3 for details). We judged the
certainty of the outcome to be moderate, downgrading one level
due to moderate risk of bias. Participants were not randomly
assigned to intervention and comparator groups, so a risk of
confounding is present. However, this was a large study, which
attempted to control for a wide range of potential confounders.

Mortality

Evidence on mortality comparing PEG with no enteral feeding was
inconsistent. Based on data from two studies of 6445 participants,
we are uncertain whether PEG feeding has an effect on mortality
when compared to no enteral feeding.

In one study of 6261 participants (1924 PEG group, 4337 no
enteral feeding), mortality after 180 days was similar between
participants with (51.9%) and without (49.8%) PEG tubes (Hwang
2014). However, the covariates used for propensity score matching
were derived from the literature but not explicitly stated in the
paper, so we cannot assess the level of selection bias.

In a study of 184 participants (54 PEG group, 130 no enteral
feeding), Ticinesi 2016, after adjusting for age and sex in
multivariate Cox regression, found mortality at 18 months was
increased in participants with PEG (70%) versus those using oral
nutrition (40%).

We judged the certainty of evidence to be very low. We downgraded
the certainty of evidence by two levels because of very serious
risk of bias. None of the studies were randomised and so a risk
of confounding is present, and not all studies controlled for all
important confounders. We also downgraded the evidence by one
level because of serious inconsistency in the findings (Table 4).

Harm-related outcomes

In a study of 41 participants (23 PEG group, 18 no enteral tube
feeding), Murphy 2003 found 4% of those with PEG developed an
intra-abdominal abscess, not adjusting for any confounders.

Comparison 2: nasogastric tube versus no enteral tube feeding

See Summary of findings 2.

Mortality

Evidence on mortality comparing nasogastric tube with no enteral
feeding was inconsistent. Based on two studies of 236 participants
(144 nasogastric group, 92 no enteral tube feeding), we are
uncertain whether nasogastric tube placement increased mortality
compared with no tube feeding.

In a study of 169 participants (130 nasogastric group, 39 advanced
hand feeding), Chou 2020 found no difference in mortality between
the nasogastric tube or advanced hand feeding (no enteral tube
feeding) groups, adjusted for ADL, age, BMI, sex, feeding status,
pressure ulcers, or Norton scale score (adjusted OR2.38,95% C10.58
t0 9.70).

In a study of 67 participants (14 nasogastric group, 53 no
enteral tube feeding), Alvarez-Fernandez 2005 found there was
an increased unadjusted mortality risk associated with having a
permanent nasogastric tube, compared with a “non-permanent”
tube (RR 3.53, 95% CI 1.5 to 8.30), not adjusting for any
confounders.
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We judged the certainty of evidence to be very low. We downgraded
the certainty of evidence by two levels because of very serious
risk of bias due to confounding. Participants were not randomly
assigned to intervention and comparator groups and there
was limited controlling for confounding, with not all important
confounders controlled for. We also downgraded by one level due
to serious inconsistency in the findings (Table 5).

Nutritional parameters

Based on one study of 67 participants (14 nasogastric group, 53
no enteral tube feeding), we are uncertain whether nasogastric
tube placement improves nutritional parameters (nasogastric
group albumin levels 3.29 g/dL, compared to 3.66 g/dL in orally
fed participants) (Alvarez-Ferndndez 2005). There were also no
important between-group differences in haematocrit, cholesterol
or changes in anthropometric data (arm circumference, tricipital
skinfold or muscle area of the arm). There was no adjusting for
confounders. We judged the certainty of evidence to be very low.
We downgraded the certainty of evidence by two levels because
of very serious risk of bias due to confounding. Participants were
not randomly assigned to intervention and comparator groups,
and there was limited controlling for confounding, with not all
important confounders controlled for. We also downgraded by one
level due to imprecision, as this result is based on one very small
study (Table 6).

Harm-related outcomes

Based on one study of 169 participants (130 nasogastric group, 39
advanced hand feeding (no enteral tube feeding)), nasogastric tube
feeding may increase the risk of pneumonia compared to advanced
hand feeding (48% and 26%, respectively) (Chou 2020). Adjusting
forage, sex, feeding status, pressure sores, ADL, and serum albumin
levels, nasogastric tube feeding did not decrease risk of pneumonia
compared to advanced hand feeding (adjusted OR 2.20,95% C1 0.92
to 5.30).

Comparison 3: Mixed (nasogastric or PEG) or unspecified
enteral tube feeding versus no enteral feeding

See Summary of findings 3.

Survival time

Evidence on survival time for this comparison was inconsistent.
Based on data from four studies of 1696 participants, we are
uncertain whether mixed or unspecified enteral tube feeding
improves survival compared with no enteral feeding.

In a study of 58 participants (46 enteral tube feeding group, 12 no
enteral tube feeding), Takenoshita 2017 found those with any
enteral tube feeding survived for 23 months, versus 2 months for
no enteral feeding. In further unadjusted analysis (Cox proportional
hazards regression), Takenoshita 2017 showed longer survival for
PEG tube feeding (HR 9.8, 95% Cl 3.6 to 27.0). In a study of 185
participants (150 enteral tube feeding group, 35 no enteral tube
feeding), Takayama 2017 found a median survival time for mixed
enteral tube feeding of 695 days versus 75 days with no enteral
feeding, adjusted for age, gender, and dementia diagnosis.

In a study of 67 participants (31 enteral tube feeding group, 36 no
enteraltube feeding), Cintra 2014 found an average survival of 236.7
days (95% CI 203.0 to 270.4) for mixed or unspecified enteral tube
feeding, and 184.0 days (95% CI 127.2 to 240.8) for oral feeding. This

study did not adjust for all important confounders, as identified in
the methods of this review.

After controlling for a range of potential confounding factors (age
< 87 years, aspiration, chewing or swallowing problems, stroke,
functional impairment, no dementia, pressure ulcers, and DNR
status), Mitchell 1997, in a study of 1386 participants (135 enteral
tube feeding group, 1251 no enteral tube feeding), found no
evidence for improved survival time with enteral tube feeding (RR
for PEG feeding 0.90, 95% CI 0.67 to 1.21).

We judged the certainty of the evidence to be very low. We
downgraded the certainty of evidence by two levels because of
very serious risk of bias due to confounding. Participants were
not randomly assigned to intervention and comparator groups
and there was limited controlling for confounding, with not all
important confounders controlled for. There was also critical risk of
biasin selection of participantsin two studies. We also downgraded
certainty by one level because of serious inconsistency in the
findings (see Table 7).

Pressure ulcers

Evidence on pressure ulcers for this comparison was inconsistent.
Based on data from three studies of 351 participants which
examined the association between tube feeding and the presence
of pressure ulcers, we are uncertain whether mixed or unspecified
enteral tube feeding increases pressure ulcers.

In a study of 67 participants (31 enteral tube feeding group, 36
no enteral tube feeding), Cintra 2014 found tube feeding was
associated with more pressure ulcers (tube feeding 2.74 average
number of pressure ulcers per participant versus oral feeding 1.31
average number of pressure ulcers per participant), and a higher
prevalence of 3rd or 4th grade pressure ulcers (tube feeding 25.8%
versus oral feeding 8.3%). They did not adjust for all important
confounders (see Table 7). In a study of 117 participants (30
enteral tube feeding group, 87 no enteral tube feeding), Bentur
2015 found no important effect on pressure ulcer prevalence
between those with (34.2%) and those without (37.9%) feeding
tubes; there was no adjustment for confounders. Finally, in a
study of 167 participants (57 enteral tube feeding group, 110 no
enteral tube feeding), Arinzon 2008 found that enteral feeding
was associated with a higher prevalence of pressure ulcers (tube
feeding 26% versus 12% oral feeding); there was no adjustment for
confounders.

We judged the certainty of the evidence to be very low. We
downgraded the certainty of evidence by two levels because of
very serious risk of bias due to confounding. Participants were
not randomly assigned to intervention and comparator groups,
and there was limited controlling for confounding, with not all
important confounders controlled for. There was also serious risk of
bias in selection of participants in all studies. We also downgraded
certainty by one level because of serious inconsistency in the
findings (see Table 8).

Pain and comfort

We are uncertain if mixed or unspecified enteral tube feeding
improves pain and comfort. This is based on one study of 117
participants (30 enteral tube feeding group, 87 no enteral tube
feeding) (Bentur 2015). This study found no evidence of a difference
for overall scores on the Comfort Assessment in Dying End-Of-Life
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in Dementia (CAD-EOLD) scale between those with feeding tubes
(28.9) and those without feeding tubes (32.2) (Bentur 2015). There
were lower scores on the well-being subscale of the CAD-EOLD in
feeding tube users than non-users (5.2 versus 6.93). There was no
adjustment for confounders.

We judged the certainty of the evidence to be very low. We
downgraded the certainty of evidence by two levels because of
very serious risk of bias due to confounding. Participants were
not randomly assigned to intervention and comparator groups,
and there was limited controlling for confounding, with not all
important confounders controlled for. There was also critical risk
of bias in selection of participants. We also downgraded certainty
by one level due to imprecision as this result is based on one small
study (see Table 9).

Mortality

From two studies of 234 participants, we are uncertain if mixed
or unspecified enteral tube feeding increases mortality. In a study
of 167 participants (57 enteral tube feeding group, 110 no enteral
tube feeding), there was no difference between groups for mortality
at 22 months (42% for those with enteral feeding compared to
27% of controls) (Arinzon 2008). There was no adjustment for
confounders.

In a study of 67 participants (31 enteral tube feeding group, 36 no
enteral tube feeding), Cintra 2014 found an adjusted RR of mortality
of 2.3 (95% CI 1.158 to 4.667) for mixed or unspecified enteral tube
feeding. The study did not adjust for all important confounders, as
identified in the methods of this review.

We judged the certainty of the evidence to be very low. We
downgraded the certainty of evidence by two levels because
of very serious risk of bias due to confounding. Participants
were not randomly assigned to intervention and comparator
groups, and there was limited controlling for confounding, with
not all important confounders controlled for. There was also
critical risk of bias in selection of participants in both studies.
We also downgraded certainty by one level because of serious
inconsistency in the findings (see Table 10).

Nutritional parameters

Based on one study of 167 participants (57 enteral tube feeding
group, 110 no enteral tube feeding), we are uncertain if mixed
or unspecified enteral tube feeding affects nutritional parameters
and laboratory results (blood count (haemoglobin and lymphocyte
count), renal function tests and electrolytes, hydration status,
serum osmolarity, serum proteins, serum cholesterol), or lowers
BMI (21.98 in enteral tube feeding versus 23.23 in the comparator
group after 3 months) (Arinzon 2008). There was no adjusting
for confounders. We judged the certainty of the evidence to be
very low. We downgraded the certainty of evidence by two levels
because of serious risk of bias of confounding. Participants were
not randomly assigned to intervention and comparator groups,
and there was limited controlling for confounding, with not all
important confounders controlled for. There was also critical risk
of bias in selection of participants. We downgraded the evidence
further by one level to very low, due to imprecision, as it is based on
one small study (see Table 11).

Family carer outcomes

In a study of 117 participants (30 enteral tube feeding group,
87 no enteral tube feeding), Bentur 2015 explored how enteral
feeding in people with dementia still living in their own homes
may impact on outcomes for family carers. A higher proportion
of carers of people with feeding tubes (44%) reported very heavy
burden compared to 19% of those caring for people without feeding
tubes. Similar proportions of carers from the enteral feeding and
no enteral feeding groups were possibly depressed (51.7% versus
57.5%). There was no adjusting for confounders.

Harm-related outcomes

Evidence on harm-related outcomes for this comparison was
inconsistent. Based on data from three studies of 292 participants,
mixed or unspecified enteral tube feeding may increase harm-
related outcomes. In a study of 167 participants (57 enteral tube
feeding group, 110 no enteral tube feeding), Arinzon 2008 found
61% of those with enteral feeding experienced at least one major
complication or symptom related to nutrition. Cases of pneumonia
were higher in the enteral tube feeding group compared to
the control group (47% versus 24%). The study also described
complications of enteral feeding: 4% experienced re-feeding
syndrome, and 13% of those with PEG developed an abscess
at the stoma site. There was no adjusting for confounders. In a
study of 67 participants (31 enteral tube feeding group, 36 no
enteral tube feeding), Cintra 2014 found diagnoses of aspiration
pneumonia were higher in the enteral tube feeding group (58.1%)
compared to the oral feeding group (25%), and the risk was twice
as high in the enteral tube feeding group (RR 2.32, 95% Cl 1.22 to
4.40). There was no adjusting for confounders. Finally, in a study
of 58 participants (46 enteral tube feeding group, 12 no enteral
tube feeding), Takenoshita 2017 found no evidence of a difference
between those with enteral tube feeding and those withoutin bouts
of pneumonia and days of antibiotic use. There was no adjusting
for confounders.

DISCUSSION

This is an update of the 2009 Cochrane Review on enteral tube
feeding for older people with dementia (Sampson 2009). For this
update, we identified 14 studies, none of which were randomised
controlled trials.

Summary of main results

We did not conduct any meta-analyses, due to limited evidence
as a result of only one study providing evidence for many of
the outcomes in the comparisons, or different outcomes and
diversity in methodology when more than one study provided
evidence. Ultimately, we found no evidence of a positive impact of
feeding tubes. We found one study showing a clinically significant
risk of pressure ulcers in people with severe dementia fed via
enteral tube feeding (Teno 2012b).

We found no conclusive evidence that enteral tube feeding provides
benefit for people with severe dementia in terms of survival and
mortality. Risk of having or developing a pressure ulcer appears
to be higher with enteral feeding tubes. There is limited, very
low-quality evidence that enteral tube feeding may improve some
nutritional parameters. However, these studies have a high risk
of bias and BMI does not increase with tube feeding. No studies
evaluated the impact of enteral tube feeding on quality of life
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or behavioural and psychological symptoms of dementia (BPSD).
Only one study measured comfort and pain using the CAD-EOLD
scale (Bentur 2015), and found that on the well-being subscale
(which includes serenity, peace, and calm), those with enteral
tubes had lower well-being scores. No studies evaluated pain
using a standardised measure of pain. Only one study reported on
impact on family carers (Bentur 2015), finding a higher burden and
potential feelings of depression in family carers of those living at
home with enteral tube feeding. Only one study explicitly stated
an aim to evaluate harm-related outcomes (Takenoshita 2017), and
reported the prevalence of pneumonia. Two other studies reported
on harm-related outcomes (Arinzon 2008; Cintra 2014), including
pneumonia, re-feeding syndrome, abscess, and positioning or
replacement of tubes.

Overall completeness and applicability of evidence

Although we found no RCTs, there are many more studies in
this updated review than were identified in the previous review
(Sampson 2009). For ethical reasons, it is also not possible to
conduct RCTs in this population (e.g. people with severe dementia,
as opposed to older people).

Most studies were conducted in the USA. Few participants in the
studies had young onset dementia and most studies focused on
older people (over 65 years of age). Only three studies report the
subtypes of dementia (Takayama 2017; Takenoshita 2017; Ticinesi
2016).

The included studies reported severity of dementia using a range
of measures. The categorisation of severe dementia varied across
studies, making comparison of studies and participants difficult.
A previous review, defining end of life in dementia and severe
dementia, has highlighted this variation as a challenge (Browne
2021). This review focused on severe dementia. However, many
studies did not describe the severity of dementia, and were
therefore excluded. Many excluded studies had a mixed sample of
people with and without dementia. We set an inclusion criterion
that at least 50% of the study sample should be people with
dementia, or data for those with dementia should be available
separately.

We had planned subgroup analysis by type of dementia, delivery
method, and clinical setting; however, meta-analysis was not
possible. The nature of the evidence meansitis not possible to draw
strong conclusions.

Quality of the evidence

It is both ethically and practically challenging to conduct a
randomised controlled trial for enteral tube feeding in people
with severe dementia. All included studies were observational
non-randomised studies. All studies and outcomes had moderate,
serious, or critical risk of bias due to confounding, with many not
controlling for important factors such as age, gender, ethnicity, co-
morbidities, and frailty. It is impossible to blind researchers to the
intervention, leading to potential bias in outcome measurements.
However, where measurements were objective, such as survival
time, mortality, or laboratory data for nutritional outcomes, we
judged this risk to be low. Finally, due to the nature of these
studies, there was a high risk of bias as participants were mostly
assigned to intervention and non-intervention groups before
studies commenced.

In some studies, the intervention was not always clear (i.e. PEG
or nasogastric tube), such as in Mitchell 1997, which just specified
'tube feeding', and Cintra 2014, which specified that 28 participants
had nasogastric tubes and the other three participants received
an unspecified type of enteral tube feeding. Four other studies
did not separate analysis on participants who received either PEG
or nasogastric tube (Arinzon 2008; Bentur 2015; Takayama 2017;
Takenoshita 2017).

Five studies controlled for confounding (Meier 2001; Mitchell 1997;
Teno 2012a; Teno 2012b; Ticinesi 2016). However, five studies
controlled for only some confounders, but not all important
confounders relevant to the outcomes, as detailed in the methods
section of this review (Alvarez-Fernandez 2005; Chou 2020; Cintra
2014; Takayama 2017; Takenoshita 2017). The Hwang 2014 study
report did not explicitly state which covariates were included in
their propensity scoring used to control for bias. Three studies did
not control for confounding for any outcomes measured (Arinzon
2008; Bentur 2015; Murphy 2003). Conclusions from these studies
could therefore be explained by the problem of confounding by
indication. For example, gender and age could be a prognostic
factor for survival. Similarly, pressure ulcers could possibly indicate
greater dependency and need, which could be associated with
tube feeding. Hence, a higher proportion of pressure ulcers in the
intervention compared to control groups may be expected.

The most common outcome measure was survival time in eight
studies, followed by mortality (six studies), pressure ulcers (four
studies), and nutrition (two studies). Pain was reported once;
however, this was as part of the CAD-EOLD scale, which is not
specifically a measure of pain, but of overall comfort. No studies
reported on BPSD or quality of life. Five studies reported harm;
however, this was mixed in how it was reported and what was
classified as harm. Many reports of harm included pressure ulcers
and mortality, which are considered as separate outcomes for our
review.

Sample sizes ranged from 41 (Murphy 2003), to 36,492 participants
(Teno 2012a), with some studies underpowered to detect a
difference between intervention and control groups. Smaller
samples were from cohort studies, and larger samples were from
large, routinely-collected minimum data sets in the USA.

Most studies included only people with severe dementia. However,
one study consisted of a mixed sample, and therefore this limits
the interpretation from this study (Mitchell 1997). Many studies
used different scores on the same measurement scales as an
indication of severe dementia, making comparisons difficult. It
would be helpful if future studies were to use standardised cut-offs
for defining severe dementia. Finally, studies should also clearly
define dementia using validated diagnostic criteria, such as the
DSM-5, to allow more valid comparisons and conclusions to be
made.

According to the GRADE criteria, we considered the overall certainty
of the evidence to be low or very low for all outcomes - due to
risk of bias, imprecision, and inconsistency across studies - except
for pressure ulcers in the PEG versus no enteral tube feeding
comparison, which we considered moderate certainty.

We acknowledge that many of our included studies were not
originally formulated with a systematic review of effectiveness in
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mind. We are applying GRADE ratings to non-interventional studies
and could only conduct a narrative description of our findings.

Potential biases in the review process

This review was conducted following guidance from the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2020),
thereby minimising the introduction of bias during the review
process. We consulted Cochrane methodology teams for support
and advice when completing narrative summary of findings tables
and the ROBINS-I risk of bias.

Agreements and disagreements with other studies or
reviews

This is an update of the 2009 Cochrane Review of enteral tube
feeding for older people with dementia (Sampson 2009). The earlier
version of the review identified seven controlled cohort studies,
and also found inconclusive evidence regarding the effect of enteral
tube feeding on survival time, mortality, nutritional parameters,
physical functioning and pressure ulcers, and no evidence about
quality of life, physical functioning or BPSD. This updated review
has added findings using a validated scale for comfort (CAD-EOLD).

There are two recent non-Cochrane reviews regarding enteral
feeding for people with dementia (ljaopo 2019; Lee 2020). ljaopo
2019 completed a review identifying similar studies and reached
similar conclusions about the quality of the evidence and
effectiveness of enteral tube feeding in people with advanced
dementia. They also highlighted the negative impact on pressure
ulcers and the potential benefits for nutritional parameters.
They concluded that tube feeding does not stop dementia
progression nor preventimminent death. A meta-analysis from Lee
2020 indicated that enteral tube feeding was associated with
increased mortality rate, with PEG showing higher mortality rates
compared to no tube feeding. Tube feeding did not prolong
survival, supporting most of the studies in the current review.
They reported that people with advanced dementia with tube
feeding had significantly higher risks of pneumonia and pressure
ulcers, again supporting the findings of the current review. Tube
feeding did not improve nutritional status, including albumin
levels, haemoglobin levels, and cholesterol, which aligns with
mixed findings in the current review. However, Lee 2020 conducted
a meta-analysis despite the fact that studies were heterogeneous
and may not have been suitable for pooling.

AUTHORS' CONCLUSIONS

Implications for practice

We found no evidence of benefit of enteral tube feeding on
increasing survival time, reducing pain and increasing comfort,
reducing mortality, and improving nutritional status. This is based
on low- and very low-certainty evidence which is at risk of bias.
There is evidence of clinically significant risk for pressure ulcers
from enteral tube feeding, based on moderate-certainty evidence.
There are no data on quality of life and BPSD.

Implications for research

Future research should focus on better reporting and matching
of control and intervention groups, clearly-defined interventions
(e.g. not mixing PEG and nasogastric in the intervention groups),
recording of the subtypes of dementia, and consistent reporting on
both the severity of dementia and settings as these may have an
effect on the outcomes. Studies need to evaluate the impact of tube
feeding on quality of life, BPSD, family carer outcomes (including
depression and burden of care) and pain, all of which are clinically
important. There is a need for better use of validated instruments
with all measures. We believe that quality of life is important even
at the advanced stages of dementia, and should be measured using
validated tools for this population.

The evidence particularly points to the increase in pressure ulcers
due to enteral tube feeding and this should be explored further.

Moving forward, routine data collected from hospitals where PEG
tubes are placed may provide useful insights.

Due to the ethical constraints of conducting randomised controlled
trials with this intervention and population, the best method
continues to be prospective comprehensive data collection on
very large samples. This is particularly important where the use
of these interventions is favoured, including in Japan and Taiwan
(Anantapong 2020; Barrado-Martin 2021b; Chang 2016).
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57 participants received enteral nutrition (42 via NGT and 15 via PEG), 110 participants formed the con-
trol group.

Details on inclusion and exclusion criteria were not provided.

Interventions Intervention: enteral feeding via NGT or PEG. The most frequent indications for the use of enteral nutri-
tion were weight loss, stroke with impaired oral intake, refusal to eat, vegetative state, advanced stage
of Parkinson’s disease, and malignancy.

Comparison: oral nutritional support, 76% required oral supplementation via Ensure.

Outcomes Nutritional parameters at baseline and every 6 months thereafter:

1. blood tests
2. anthropometric measurements

Mortality from recruitment.

Adverse events as having experienced at least one major complication or symptom related to nutrition,
or pneumonia.

Notes Unclear when nutritional parameters measurements stopped and who completed anthropometric
measurements.

No funding stated. Declared no conflict of interests.

Bentur 2015
Study characteristics
Methods Observational study: the intervention was allocated to individuals, with outcome data available after
the intervention/comparator only (different individuals).
The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).
The researchers did not aim to control for confounding.
Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.
Assessment of outcomes was carried out after the study was designed.
Neither characterisation of individuals before the intervention, nor actions and choices leading to an
individual becoming a member of a group were carried out after the study was designed.
Neither potential confounders nor outcome variables were measured before the intervention.
The study was conducted among participants with dementia who were members of the second largest
Preferred-Provider Organization in Israel, who lived in one of the 3 largest districts where this organisa-
tion worked in the last 3 months of 2012.
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Bentur 2015 (Continued)

Participants

117 family carers of participants with advanced dementia, stage 6 or above on GDS.

Included participants living with dementia were based in the community or had been living in the com-
munity. Both current family carers and bereaved in the past 3 to 6 months were included.

Exclusion criteria were not reported.

30 participants were feeding-tube users, 37 were non-users.

Interventions

Intervention: tube feeding (15 participants via PEG, 15 participants via NGT). Family carers answered a
questionnaire.

Reasons for the use of tube feeding were not reported.

Comparison: no tube feeding.

Outcomes

All outcomes were cross sectional, it was not reported when the intervention was given and when the
assessment was done.

Pressure ulcers as reported by family carers via questionnaire.
Related to the family carer:

. symptom management end-of-life in dementia (SM-EOLD) scale,

. comfort assessment in dying end-of-life in dementia (CAD-EOLD) scale,

. satisfaction with end-of-life care end-of-life in dementia (SWC-EOLD) scale,

. Agency for Healthcare Research and Quality 2 - question validated screening tool for depression,
. burden via 2 non-validated questions.

aa b W N =

Nutritional parameters:

1. problem swallowing,
2. took food supplements,
3. weight problems.

Notes

117 out of 156 family carers identified through the search were included in the study, the rest refused to
participate, were living too far away, or had other reasons.

Study supported by the Minerva Foundation through a grant from the Minerva Center for Interdiscipli-
nary Study of End of Life at Tel-Aviv University. Data collection was supported by the Helen Bader foun-
dation. Declared no conflicts of interest.

Chou 2020

Study characteristics

Methods

Observational study: the intervention was allocated to individuals, with outcome data available after
the intervention/comparator only (different individuals).

The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).

The researchers used methods that controlled only for confounding by observed covariates.

Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.

Assessment of outcomes was carried out after the study was designed.
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Chou 2020 (continued)

Neither characterisation of individuals before the intervention, nor actions and choices leading to an
individual becoming a member of a group were carried out after the study was designed.

Neither potential confounders nor outcome variables were measured before the intervention.

The study was conducted over a 12-month period in home-care settings in Taiwan.

Participants

169 people with eating difficulties, advanced dementia using a score of = 7A by the Functional Assess-
ment Staging Test (FAST), fully dependent for functional status, eating difficulties, and age = 60 years.

Participants were excluded if they were able to eat without any assistance, absence of outpatient or in-
patient medical records in 2017, and missing information.

Interventions

Intervention: NG tube feeding

Comparison: advanced hand feeding

Outcomes Mortality
Harm
Notes The authors disclosed no receipt of any financial support for the study.
Cintra 2014
Study characteristics
Methods Observational study: the intervention was allocated to individuals, with outcome data available after

the intervention/comparator only (different individuals).

The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).

The researchers used methods that controlled only for confounding by observed covariates. However,

they only considered some confounders which reached statistical significance in bivariate Cox analysis.

Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.

Assessment of outcomes was carried out after the study was designed.

Neither characterisation of individuals before the intervention, nor actions and choices leading to an
individual becoming a member of a group were carried out after the study was designed.

Outcome variables were not measured before the intervention and not all important potential con-
founders were measured before the intervention.

Conducted in 5 health facilities, including a geriatric outpatient clinic, inpatient and acute wards of a
general hospital, a community acute care unit and an emergency hospital in Belo Horizonte, Brazil.
Study period was from July 2011 to September 2012. Follow-up occurred every 3 months after recruit-
ment, covering a minimum follow-up period of 6 months.

Participants

67 participants 60 years old or over with possible or probable Alzheimer’s dementia who:

1. scored from 7A to 7F on the FAST,
2. were fully dependent for daily living activities, as evaluated by the Katz Index,
3. had moderate to severe oropharyngeal dysphagia, as evaluated by a speech pathologist.
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Cintra 2014 (continued)

Participants were excluded when dysphagia was a consequence of stroke, amyotrophic lateral sclero-
sis, secondary Parkinsonism, Parkinson-plus, or Parkinson’s disease; or when participants had a tra-
cheotomy or cancer when it was not in complete remission.

31 participants received alternative feeding such as gastrostomies or feeding tubes: 28 received NGT
and for 3 participants, alternative feeding type was not specified. The other 36 received oral feeding.

Interventions Intervention: alternative feeding as NGT or not specified
Reasons for the use of enteral nutrition were a reduced swallowing ability or aspiration pneumonia.

Comparison: oral route

Outcomes Pressure ulcers
Mortality at 90 and 180 days follow up, after recruitment
Survival

Adverse events as pneumonia occurrence

Notes Multiple analyses conducted

No reported sources of funding or conflicts of interest

Hwang 2014

Study characteristics

Methods Observational study: the intervention was allocated to individuals, with outcome data available after
the intervention/comparator only (different individuals).
The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).
The researchers used methods that controlled only for confounding by observed covariates.
Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.
Assessment of outcomes was not carried out after the study was designed.
Neither characterisation of individuals before the intervention, nor actions and choices leading to an
individual becoming a member of a group were carried out after the study was designed.
Potential confounders were measured before the intervention; outcome variables were not measured
before the intervention.
Participants were identified through a match between 1999-2009 Minimum Data Set and Medicare
claims in the USA.

Participants 6261 nursing home residents with advanced dementia.
Included residents scored 4 or 5 to a 6 CPS on a quarterly or annual Minimum Data Set assessment for
the national repository.
Exclusion criteria were not specified.
1924 underwent PEG insertion, 4337 were not tube fed.

Interventions Intervention: PEG tube.
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Hwang 2014 (Continued)

Reasons for the use of PEG were not reported, but occurred during hospitalisation.

Comparison: no enteral tube feeding.

Outcomes Mortality at 1 and 6 months after PEG insertion.

Notes Records reported adverse events like hospitalisations, hospital days and number of days in intensive
care unit (ICU) but these are not identified on the study protocol so were not included.

Funding was received from grants 1RC1AG036418-01 and RO1 AG024265 from the National Institutes of
Health, National Institute of Aging, and US Department of Health & Human Services. Authors declared
no conflicts of interest.

Meier 2001

Study characteristics

Methods Observational study: the intervention was allocated to individuals, with outcome data available after
the intervention/comparator only (different individuals).
The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).
The researchers used methods that controlled only for confounding by observed covariates.
Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.
Actions or choices leading to an individual becoming a member of a group, and assessment of out-
comes were carried out after the study was designed.
Characterisation of individuals before the intervention was not carried out after the study was de-
signed.
Potential confounders were measured before the intervention, outcome variables were not measured
before the intervention.
The study was conducted in a tertiary care hospital in New York City, USA over 3 years, between August
1994 and June 1997.
Follow-up was performed every 3 months until death.

Participants 99 hospitalised participants with advance dementia and an available surrogate decision maker.
Included participants had been hospitalised for an acute illness, staged FAST 6D or greater.
Participants were excluded if no surrogate was available, if surrogate was unable to understand the
consent process or refused participation, or in cases where the participant was imminently dying or
medically unstable, had been transferred, discharged or died, where language was a barrier or there
was a family conflict precluding recruitment.
68 left hospital with a feeding tube, 51 had a new feeding tube placed during hospitalisation and 17
were admitted with a previous feeding tube in place, 31 left hospital without a feeding tube.

Interventions Intervention: PEG tube insertion.
Reasons for feeding tube insertion were not provided.
Comparison: no new PEG inserted during hospitalisation.
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Meier 2001 (Continued)

Outcomes Mortality every 3 months until death, lost to follow-up, or last follow-up date 01 June 1999.

Notes Study supported by grants from the Greenwall Foundation, and the Kornfeld Foundation, New York. No
conflicts of interests stated.

Mitchell 1997

Study characteristics

Methods Observational study: the intervention was allocated to individuals, with outcome data available after
the intervention/comparator only (different individuals).

The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).

The researchers used methods that controlled only for confounding by observed covariates.

Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.

Assessment of outcomes was not carried out after the study was designed.

Neither characterisation of individuals before the intervention, nor actions and choices leading to an
individual becoming a member of a group were carried out after the study was designed.

Potential confounders were measured before the intervention; outcome variables were not measured
before the intervention.

The study used the Minimum Data Set assessments in the state of Washington, USA. Study period com-
prised data recorded from January 1991.

Participants 1386 nursing home residents 65 years or older who had recently progressed to advanced dementia.
Nursing home residents were included when they scored 5 or less in CPS at baseline and progressed to
a score of 6 within the next 24 months.

Nursing home residents were excluded when there was an existing feeding tube in place at baseline,
and when residents with CPS of 6 were in a coma.
135 underwent feeding tube placement, 1251 did not undergo placement of a feeding tube.

Interventions Intervention: feeding tube insertion, tube type not specified.

Reasons for the use of tube feeding were not reported.
Comparison: no feeding tube inserted.

Outcomes Survival was measured at follow-up.

Notes Study supported by Hebrew Rehabilitation Center for Aged (HRCA) Research and Training Institute, the
Marcus Applebaum Fund at the HRCA, Boston, Mass, National Institute on Aging, Men's Associates Fel-
lowship Award at the HRCA and the Fleet Bank of Massachusetts, Irving and Edyth S. Usen Chair in Geri-
atric Medicine. No conflicts of interest stated.
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Murphy 2003

Study characteristics

Methods Observational study: the intervention was allocated to individuals, with outcome data available after
the intervention/comparator only (different individuals).

The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).

The researchers did not aim to control for confounding.

Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.

Assessment of outcomes was not carried out after the study was designed.

Neither characterisation of individuals before the intervention, nor actions and choices leading to an
individual becoming a member of a group were carried out after the study was designed.

Neither potential confounders nor outcome variables were measured before the intervention.

The study was conducted over a 24-month period from 1997 in a Veterans Centre in Washington, USA.

Participants 41 veterans with dementia referred for PEG placement.

Included participants had advanced dementia, documented dysphagia, a life expectancy of at least 30
days, and were safe for conscious sedation.

Exclusion criteria were not specified.

23 underwent PEG placement, 18 did not undergo feeding tube placement.

Interventions Intervention: PEG tube insertion.
Reason for the use of PEG tube was dysphagia.

Comparison: no feeding tube inserted.

Outcomes Survival, follow-up was performed until death.

Adverse events derived from PEG insertion.

Notes Characteristics of the cohort are not provided.

No funding source or conflicts of interest reported. Authors reported no financial interest.

Takayama 2017

Study characteristics

Methods Observational study: the intervention was allocated to individuals, with outcome data available after
the intervention/comparator only (different individuals).
The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).
The researchers used methods that controlled only for confounding by observed covariates.
Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.
Assessment of outcomes was carried out after the study was designed.
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Takayama 2017 (Continued)

Neither characterisation of individuals before the intervention, nor actions and choices leading to an
individual becoming a member of a group were carried out after the study was designed.

Potential confounders were measured before the intervention; outcome variables were not measured
before the intervention.

Study was conducted in 9 psychiatric hospitals in Okayama Prefecture, Japan, using data between Jan-
uary 2012 and December 2014.

Participants

185 inpatients living with dementia and psychiatric disorders, with oral intake difficulty and short life
expectancy without enteral nutrition. Of them, 129 inpatients were living with dementia.

Participants were excluded if had terminal cancer.

150 participants underwent tube feeding, 35 participants did not undergo tube feeding.

Interventions

Intervention: NG or PEG tube feeding.
The reason for the use of enteral nutrition was the short life expectancy without enteral nutrition.

Comparison: peripheral venous nutrition (PVN) with oral intake.

Outcomes

Survival

Notes

Study partly supported by JSPS KAKENHI (grant numbers 15K09831 and 16K10251) (Tokyo, Japan) and
by grants from the Zikei Institute of Psychiatry (Okayama, Japan). Authors declared no conflicts of in-
terest.

Takenoshita 2017

Study characteristics

Methods

Observational study: the intervention was allocated to individuals, with outcome data available before
(once) and after the intervention/comparator (different individuals).

The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).

The researchers only controlled for some confounders and not all important confounders.

Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.

Characterisation of individuals before the intervention and assessment of outcomes were carried out
after the study was designed. Actions or choices leading to an individual becoming a member of a
group were not carried out after the study was designed.

Only some potential confounders were measures before the intervention and no outcome variables
were measured before the intervention.

Follow-up took place 12 weeks before and 12 weeks after tube feeding (NG or PEG) or peripheral ve-
nous nutrition (PVN) commenced.

Participants

58 participants living with advanced dementia, stage 6e or above on FAST scale.

Included participants were inpatients in psychiatric hospitals, had difficulties with oral intake, their at-
tending physicians judged long-term artificial nutrition was necessary for survival, and the decision to
use or not use artificial nutrition was made during 2014.

People were excluded if they had terminal cancer.
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Takenoshita 2017 (continued)

46 participants underwent feeding tube insertion, 20 had PEG and 26 NG tube inserted, 12 did not un-
dergo feeding tube insertion.

Interventions Intervention: Long-term artificial nutrition via NG or PEG.

Reasons for the use of artificial nutrition were participants' difficulty with oral intake during the 12
weeks prior to the decision made by the physician, who judged artificial nutrition was necessary for
survival.

Comparison: peripheral venous nutrition (PVN) with oral intake.

Outcomes Survival, unclear end of follow-up period.

Adverse events, including pneumonia and the need to use intravenous antibiotics.

Notes Study funded by JSPS KAKENHI Grant Number 15 K09831 and 16 K10251 and the Zikei Institute of Psy-
chiatry. Authors declared no competing interests and no influence by organisations funding the re-
search.

Teno 2012a
Study characteristics
Methods Observational study: the intervention was allocated to individuals, with outcome data available after

the intervention/comparator only (different individuals).

The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).

The researchers used methods that controlled only for confounding by observed covariates.

Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.

Assessment of outcomes was not carried out after the study was designed.

Neither characterisation of individuals before the intervention, nor actions and choices leading to an
individual becoming a member of a group were carried out after the study was designed.

Potential confounders were measured before the intervention; outcome variables were not measured
before the intervention.

Participants were identified through a match between a national repository of the Minimum Data Set
and Medicare Part A and 20% of Medicare Part B claims between 1999 and 2007.

Participants 36,492 nursing home residents living with advanced dementia, and with new problems with eating.

Included residents staged 6 or over on CPS for the first time and had a diagnosis of dementia and devel-
oped a new eating problem.

Residents were excluded if they died within 2 weeks of the baseline assessment or who had any evi-
dence of PEG feeding tubes in the prior 6 months.

1956 with feeding tube, 34,536 without feeding tube.

Interventions Intervention: PEG tube insertion.

The reason for the use of enteral nutrition was the need of support with eating.
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Teno 2012a (Continued)

Comparison: no feeding tube.

Outcomes Survival at 1, 2, 3, 4 months after baseline when the resident converted to a CPS score of 6.

Notes Study funded by National Institute of Aging Research Grants R01AG024265 and 1RC1AG036418-01, re-
ported as a conflict of interest.

Teno 2012b

Study characteristics

Methods Observational study: the intervention was allocated to individuals, with outcome data available after
the intervention/comparator only (different individuals).

The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).

The researchers used methods that controlled only for confounding by observed covariates.

Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.

Assessment of outcomes was not carried out after the study was designed.

Neither characterisation of individuals before the intervention, nor actions and choices leading to an
individual becoming a member of a group were carried out after the study was designed.

Potential confounders were measured before the intervention; outcome variables were not measured
before the intervention.

Participants were identified through a match between Minimum Data Set and Medicare Part A and 20%
of Medicare Part B claims between 1999 and 2007.

Participants 4421 nursing home residents with advanced cognitive impairment.

Included residents had been hospitalised at least once within the first year of entering the cohort,
staged 6 or over on CPS, and needed for assistance in eating.

Residents were excluded if died within 2 weeks of the baseline assessment or who had any evidence
of PEG feeding tubes in the prior 6 months. Residents with hospitalisations with diagnosis indicating a
pressure ulcer were excluded from the analysis that examined PEG feeding tube and new pressure ul-
cers.

1585 residents with PEG, 2836 residents without PEG.

Interventions Intervention: PEG tube insertion.
The reason for the use of enteral nutrition was difficulty eating.

Comparison: no feeding tube.

Outcomes Pressure ulcers - whether residents without a pressure ulcer developed a stage 2 or higher pressure ul-
cer and improvement of pressure ulcers by their post-hospitalisation MDS assessment.

Mortality at 1, 2 and 6 months.

Notes Study funded by National Institute of Aging grant ARRA 1RC1AG036418-01. Conflicts of interest not re-
ported.
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Ticinesi 2016

Study characteristics

Methods Observational study: the intervention was allocated to individuals, with outcome data available after
the intervention/comparator only (different individuals).
The effect of the intervention was estimated by difference between groups (of individuals receiving ei-
ther intervention or comparator).
The researchers used methods that controlled only for confounding by observed covariates.
Groups of individuals were allocated to the intervention as a result of clinical decision by a healthcare
decision maker or practitioner.
Assessment of outcomes was not carried out after the study was designed.
Neither characterisation of individuals before the intervention, nor actions and choices leading to an
individual becoming a member of a group were carried out after the study was designed.
Potential confounders were measured before the intervention; outcome variables were not measured
before the intervention.
Study period was between July 2013 and December 2013. 18-month follow-up.

Participants 184 consecutively malnourished people living with dementia and eating problems admitted to hospi-
tal.
Included participants were 65 years old or over, their life expectancy was over one month, had a diag-
nosis of dementia, staged FAST of 5 or over and CDR of 1 or over, had recently developed eating prob-
lems such as dysphagia or refusal to eat and had clinical signs of malnutrition or scored 2 on MUST.
People were excluded if they had advanced cancer, a terminal illness, dysphagia due to other causes
like stroke, previous PEG placement or ongoing artificial nutrition by nasogastric tube and absence of
caregivers or relatives.
56 people were not included as they refused to participate, died during hospital stay or the carer was
not available or willing to respond to questions at follow-up.
54 were prescribed PEG, 130 were not prescribed PEG.

Interventions Intervention: PEG tube insertion.
The reason for the use of enteral nutrition were eating problems of recent onset, such as dysphagia or
refusal to eat with failure to target nutritional needs.
Comparison: oral nutrition.

Outcomes Survival at 18 months follow-up.
Adverse events as hospital readmissions.

Notes The study was carried out without any extra-institutional source of funding. Authors declared they did

not have any personal or financial conflict of interest.

CDR: clinical dementia rating

CPS: cognitive performance scale

DSM-IV: diagnostic and statistical manual of mental disorders
FAST: functional assessment staging

GDS: global deterioration scale

MDS: minimum data set

MUST: malnutrition universal screening tool
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NG: nasogastric
NGT: nasogastric tube

PEG: percutaneous endoscopic gastrostomy

PVN: peripheral venous nutrition

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Ahronheim 2000

Wrong intervention

Akkuzu 2021

Wrong study design

Anderloni 2019

Wrong study design

Appel-da-Silva 2019

Wrong study design

Arora 2013

Included participants that did not have severe dementia or did not specify severity

Ashikawa 2013

Included participants that did not have severe dementia or did not specify severity

Atencio 2015

Included participants that did not have severe dementia or did not specify severity

Attanasio 2006

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Attanasio 2009

Included participants that did not have severe dementia or did not specify severity

Ayman 2017 Included participants that did not have severe dementia or did not specify severity

Bade 2002 Included participants that did not have severe dementia or did not specify severity

Ballare 2012 Wrong comparator group

Bas 2016 Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Belletti 2005 Included participants with a range of conditions and no separate analysis on those with severe de-

mentia

Blomberg 2012

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Bussone 1992

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Cai 2013

Wrong study design

Calver 2009

Included participants that did not have severe dementia or did not specify severity

Chicharro 2009

Included participants that did not have severe dementia or did not specify severity

Cortelezzi 2016

Included participants that did not have severe dementia or did not specify severity

Cortés-Flores 2015

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia
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Study

Reason for exclusion

Crenitte 2018

Included participants that did not have severe dementia or did not specify severity

Curdia 2015

Included participants that did not have severe dementia or did not specify severity

Dwolatzky 2001

Included participants that did not have severe dementia or did not specify severity

Ebell 2000

Editorial or commentary not providing primary data

Ehler 2002

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Fernandez-Viadero 2002

Included participants that did not have severe dementia or did not specify severity

Gaines 2009

Included participants that did not have severe dementia or did not specify severity

Gaspar 2019

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Gingold-Belfer 2017

No control group

Gomolin 1997

Editorial or commentary not providing primary data

Gotoda 2014

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Grammatikos 2019

Included participants that did not have severe dementia or did not specify severity

Harada 2003

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Haskins 2017

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Higaki 2008

Included participants that did not have severe dementia or did not specify severity

Horie 2014

Included participants that did not have severe dementia or did not specify severity

Hossein 2011

Included participants that did not have severe dementia or did not specify severity

Huang 2013 Wrong indication

Hum 2019 Wrong intervention

Jaul 2006 Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Kanie 1998 Included participants that did not have severe dementia or did not specify severity

Kannadath 2017

Included participants that did not have severe dementia or did not specify severity

Kaw 1994

Included participants that did not have severe dementia or did not specify severity

Kawano 2003

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia
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Study

Reason for exclusion

Kosaka 2012

Included participants that did not have severe dementia or did not specify severity

Kumagai 2012

Included participants that did not have severe dementia or did not specify severity

Kuo 2009

Wrong study design

Kwak 2019

Included participants that did not have severe dementia or did not specify severity

Lindemann 2001

Editorial or commentary not providing primary data

Malmgren 2011

Included participants that did not have severe dementia or did not specify severity

Masaki 2019 Wrong comparator group

Michida 2016 Wrong intervention

Mizrahi 2016 Not severe dementia

Morello 2009 Included participants that did not have severe dementia or did not specify severity
Nair 2000 Included participants that did not have severe dementia or did not specify severity

Nakamura 2018

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Neelemaat 2012

Included participants that did not have severe dementia or did not specify severity

Nishida 1991

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Nishimura 2015

Wrong comparator

No author 2010

Editorial or commentary not providing primary data

Nunes 2016

Wrong study design

0'Keefe 2002

Wrong study design

Oh 2016 Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Onishi 2002 Included participants that did not have severe dementia or did not specify severity

Orlandoni 2018 Wrong comparator group

Orlandoni 2019 Wrong comparator group

Paccagnella 2016

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Paillaud 2002

Included participants that did not have severe dementia or did not specify severity

Park 2019

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia
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Study Reason for exclusion

Peck 1990 Wrong comparator group

Pfitzenmeyer 2002a Included participants that did not have severe dementia or did not specify severity

Pfitzenmeyer 2002b Included participants that did not have severe dementia or did not specify severity

Pih 2018 Included participants with a range of conditions and no separate analysis on those with severe de-

mentia

Rudman 1989

Wrong comparator group

Sako 2014

Included participants that did not have severe dementia or did not specify severity

Sanders 2000

Included participants that did not have severe dementia or did not specify severity

Schneider 2001

Included participants that did not have severe dementia or did not specify severity

Sedlackova 2008

Wrong comparator group

Sherman 2003

Editorial or commentary not providing primary data

Shintani 2013

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Smoliner 2012

Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Stoppe 2005 Included participants that did not have severe dementia or did not specify severity

Stoppe 2008 Included participants that did not have severe dementia or did not specify severity

Sudo 2012 Wrong study design

Suzuki 2006 Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Suzuki 2012 Included participants that did not have severe dementia or did not specify severity

Teno 2010 Editorial or commentary not providing primary data

Terai 2012 Included participants that did not have severe dementia or did not specify severity

Tokunaga 2008 Included participants that did not have severe dementia or did not specify severity

Tominaga 2010

Included participants that did not have severe dementia or did not specify severity

Urena 2004

Included participants that did not have severe dementia or did not specify severity

Urphanishvili 2009

Wrong comparator group

Van Dijk 2006

Editorial or commentary not providing primary data

Weaver 1993

Wrong study design
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Study Reason for exclusion

Wirth 2007 Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Ying 2015 Editorial or commentary not providing primary data

Yoon 2019 Included participants that did not have severe dementia or did not specify severity

Zalar 2004 Included participants with a range of conditions and no separate analysis on those with severe de-
mentia

Characteristics of studies awaiting classification [ordered by study ID]

Alvisi 2016
Methods No information available
Participants No information available
Interventions No information available
Outcomes No information available
Notes Unable to identify full text
Bell 2012
Methods Observational non-randomised, prospective cohort study
Participants 238 nursing home residents in 180-bed hospital-affiliated nursing home; 175 (74%) had dementia
Interventions Intervention: tube feeding (not specified)
Comparison: not reported
Outcomes Survival
Mortality
Pneumonia episodes
Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors
Burke 2001
Methods No information
Participants No information
Interventions No information
Enteral tube feeding for people with severe dementia (Review) 56

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘e;::':eal:l:.lswns

Cochrane Database of Systematic Reviews

Burke 2001 (continued)

Outcomes No information

Notes Unable to identify full text
Colby 2015

Methods Retrospective cohort study of medical notes

Participants

1518 participants with PEG insertion from 10-year period in one hospital in UK

Interventions

Intervention: PEG

Comparison: no comparison

Outcomes Mortality (30 days)
Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors
Eghbalieh 2010
Methods Retrospective chart review

Participants

289 participants from community hospital with severe malnutrition

Interventions

Intervention: PEG

Comparison: not specified

Outcomes Harm: post PEG placement complications
Nutritional parameters
Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors
Juin 2018
Methods Retrospective study (lack of information to specify further)

Participants

36 long-term care residents with PEG placement

Interventions

Intervention: PEG

Comparison: no comparison

Outcomes Nutritional parameters
Harm
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Juin 2018 (Continued)

Notes

Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors

Kimyagarov 2008

Methods

Retrospective study (lack of information to specify further)

Participants

90 nursing home residents who underwent PEG placement

Interventions

Intervention: PEG

Comparison: no comparison

Outcomes Survival
Mortality (within 30 days)
Nutritional parameters
Notes Insufficient detail to determine eligibility, unable to identify full text and no response from authors
Kurien 2014
Methods Prospective cohort study

Participants

1733 participants from two hospitals over 9-year period who received gastrostomy insertions

Interventions

Intervention: gastrostomy insertions

Comparison: compared disease groups but no control

Outcomes Mortality (30 day and 1 year)
Nutritional parameters
Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors
Maeda 2013
Methods Unable to determine

Participants

304 older participants with PEG placement

Interventions

Intervention: PEG placement

Comparison: no comparison

Outcomes

Harm

Survival

Enteral tube feeding for people with severe dementia (Review)
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Maeda 2013 (continued)

Notes

Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors

Nohara 2017

Methods

Survey

Participants

19 neurodegenerative participants who underwent PEG insertion

Interventions

Intervention: PEG

Comparison: no comparison

Outcomes Survival
Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors
Pannick 2019
Methods Retrospective cohort study of case medical notes

Participants

155 participants who underwent PEG or RIG placement over 12 months in one hospital

Interventions

Intervention: PEG or RIG

Outcomes

Harm

Notes

Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors

Sakakibara 2019

Methods

Retrospective cohort study of case medical notes

Participants

314 participants who had undergone PEG at 1 hospital

Interventions

Intervention: PEG

Comparison: no comparison

Outcomes Mortality
Nutritional parameters
Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors
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Slawson 2000

Methods

No information

Participants

No information

Interventions

No information

Outcomes No information

Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text
Vanis 2016

Methods Retrospective cohort study of case medical notes

Participants

453 participants who had PEG procedures over a 5-year period in 1 hospital

Interventions

Intervention: PEG

Comparison: no comparison

Outcomes

Harm

Notes

Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors

Vazquez-Lopez 2013

Methods

Prospective cohort study

Participants

184 participants with domiciliary enteral nutrition with feeding tube from 1 hospital over 12
months

Interventions

Intervention: domiciliary enteral nutrition with feeding tube

Comparison: no comparison

Outcomes Nutritional parameters
Harm
Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors
Wakita 2014
Methods No information

Participants

281 participants who underwent PEG placement over 5-year period in 1 clinic (mean age 73 years)

Interventions

Intervention: PEG

Enteral tube feeding for people with severe dementia (Review)
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Wakita 2014 (continued)

Comparison: no comparison

Outcomes Harm
Survival
Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text and

no response from authors

Widjaja 2010

Methods

Retrospective study (no further information)

Participants

274 older adults with dementia who underwent PEG placement

Interventions

Intervention: PEG

Comparison: no comparison

Outcomes Harm
Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text and
no response from authors
Zelante 2015
Methods No information

Participants

205 participants receiving PEG

Interventions

Intervention: PEG

Comparison: no comparison

Outcomes Mortality
Harm
Notes Conference abstract with insufficient detail to determine eligibility, unable to identify full text and

no response from authors

RIG: radiologically-inserted percutaneous gastrostomy

Enteral tube feeding for people with severe dementia (Review) 61
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ADDITIONAL TABLES
Table 1. Study designs

1. Was the inter-
vention/compara-
tor (answer ‘yes’
to more than one
item, if applica-
ble):

Allocated to (pro-
vided for/adminis-
tered to/chosen by)
individuals?

Allocated to (pro-
vided for/adminis-
tered to/chosen by)
clusters of individ-
uals?a

Clustered in the
way it was provid-
ed (by practitioner
or organisational
unit)?b

2. Were outcome
data available (an-
swer ‘yes’ to only
one item):

After intervention /
comparator only
(same individuals)?

After intervention/
comparator only (not
all same individu-
als)?

Before (once) AND
after intervention/
comparator (same
individuals)?

Before (once) AND
after intervention/
comparator (not all
same individuals)?

Multiple times before
AND multiple times
after intervention/
comparator (same
individuals)?

Multiple times be-
fore AND multiple
times after interven-
tion/comparator (not
all same individu-
als)?

3. Was the intervention ef-
fect estimated by (answer
‘yes’ to only one item):

Change over time (same in-
dividuals at different time-
points)?

Change over time (not all
same individuals at different
time-points)?

Difference between groups
(of individuals or clusters re-
ceiving either intervention or
comparator)€?

4. Did the re-
searchers aim to
control for con-
founding (design
or analysis) (an-
swer ‘yes’ to on-
ly one item):

using methods
that control in
principle for any
confounding?

Using methods
that controlin
principle for time
invariant unob-
served confound-
ing?

Using methods
that control only
for confounding
by observed co-
variates?

5. Were groups
of individuals or
clusters formed
by (answer ‘yes’
to more than
one item, if ap-
plicable):d

Randomisation?

Quasi-randomi-
sation?

Explicit rule for
allocation based
on a threshold for
avariable mea-
sured on a con-
tinuous or ordinal
scale or boundary
(in conjunction
with identifying
the variable di-
mension, below)?

Some other
action of re-
searchers?

Time differences?

Location differ-
ences?

6. Were the
following
features of
the study
carried out
after the
study was
designed (an-
swer ‘yes’ to
more than
one item, if
applicable):

Characterisa-
tion of indi-
viduals/ clus-
ters before in-
tervention?

Actions/choic-
es leading to
an individ-
ual/cluster
becominga
member of a
group?e

Assessment of
outcomes?

7. Were the
following
variables
measured
before inter-
vention (an-
swer ‘yes’ to
more than
one item, if
applicable):

Potential con-
founders?

Outcome vari-
able(s)?
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Table 1. Study designs (continued)

Healthcare de-
cision mak-
ers/practitioners?

Participants’
preferences?

Policy maker?

On the basis of
outcome?e

Some other
process? (specify)

Alvarez-Fer-

Allocated to (pro-

Before (once) AND

Difference between groups

No, they only

Healthcare de-

Characteriza-

Confounders:

nandez 2005 vided for/adminis- after interven- (of individuals or clusters re- controlled for cision mak- tion of indi- No, not all im-
tered to/chosen by)  tion/comparator (not  ceiving either intervention or pneumonia and ers/practitioners viduals/ clus- portant con-
individuals all same individuals)  comparator) albumin. ters beforein-  founders were

tervention measured
Outcomes: No

And

Assessment of

outcomes

Arinzon 2008  Allocated to (pro- After intervention / Difference between groups No Healthcare de- Assessment of  Confounders:
vided for/adminis- comparator only (not  (of individuals or clusters re- cision mak- outcomes No, Out-
tered to/chosen by) all sameindividuals)  ceiving eitherintervention or ers/practitioners comes: No
individuals comparator)

Bentur 2015 Allocated to (pro- After intervention / Difference between groups No Healthcare de- Assessment of  Confounders:
vided for/adminis- comparator only (not  (of individuals or clusters re- cision mak- outcomes No, Out-

all same individuals) ers/practitioners comes: No
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Table 1. Study designs (continued)

tered to/chosen by)

ceiving either intervention or

individuals comparator)

Chou 2020 Allocated to (pro- After intervention/ Difference between groups Using methods Healthcare de- Assessment of  Confounders:
vided for/adminis- comparator only (not  (of individuals or clusters re- that control only cision mak- outcomes No, Out-
tered to/chosen by)  all sameindividuals)  ceiving either interventionor  for confounding ers/practitioners comes: No
individuals comparator) by observed co-

variates

Cintra 2014 Allocated to (pro- After intervention / Difference between groups Using methods Healthcare de- Assessment of  Confounders:
vided for/adminis- comparator only (not  (of individuals or clusters re- that control on- cision mak- outcomes No, not all im-
tered to/chosen by)  all sameindividuals)  ceiving either interventionor ly for confound- ers/practitioners portant con-
individuals comparator) ing by observed founders were

covariates, how- measured
ever only consid- Outcomes: No
ered some con-

founders which

reach statistical

significance in bi-

variate cox analy-

sis.

Hwang 2014  Allocated to (pro- After intervention / Difference between groups Using methods Healthcare de- No Confounders:
vided for/adminis- comparator only (of individuals or clusters re- that control only cision mak- Yes (however
tered to/chosen by)  (same individuals) ceiving either interventionor  for confounding ers/practitioners unclear which
individuals comparator) by observed co- confounders),

variates Outcomes: No

Meier 2001 Allocated to (pro- After intervention / Difference between groups Using methods Healthcare de- Actions/choic-  Confounders:
vided for/adminis- comparator only (not  (of individuals or clusters re- that control only cision mak- es leading to Yes, Out-
tered to/chosen by) all sameindividuals)  ceivingeitherinterventionor  for confounding ers/practitioners an individ- comes: No
individuals comparator) by observed co- ual/cluster

variates becoming a
member of a
group
AND
Assessment of
outcomes
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Table 1. Study designs (continued)

Mitchell 1997  Allocated to (pro- After intervention / Difference between groups Using methods Healthcare de- No Confounders:
vided for/adminis- comparator only (not  (of individuals or clusters re- that control only cision mak- Yes, Out-
tered to/chosen by)  all sameindividuals)  ceiving either interventionor  for confounding ers/practitioners comes: No
individuals comparator) by observed co-

variates

Murphy 2003  Allocated to (pro- After intervention / Difference between groups No Healthcare de- No Confounders:
vided for/adminis- comparator only (not  (of individuals or clusters re- cision mak- No, Out-
tered to/chosen by) all sameindividuals)  ceiving either intervention or ers/practitioners comes: No
individuals comparator)

Takayama Allocated to (pro- After intervention / Difference between groups Using methods Healthcare de- Assessment of  Confounders:

2017 vided for/adminis- comparator only (not  (of individuals or clusters re- that controlonly  cision mak- outcomes yes, Out-
tered to/chosen by) all sameindividuals)  ceivingeitherinterventionor  for confounding ers/practitioners comes: No
individuals comparator) by observed co-

variates

Takenoshita  Allocated to (pro- Before (once) AND Difference between groups No, they only Healthcare de- Characteriza-  Confounders:

2017 vided for/adminis- after interven- (of individuals or clusters re- considered some  cision mak- tion of indi- No, not all im-
tered to/chosen by)  tion/comparator (not  ceiving either interventionor  confounders not ers/practitioners  viduals/clus-  portant con-
individuals all same individuals)  comparator) allimportant ters beforein-  founders were

confounders tervention measured
Outcomes:
Yes
AND
Assessment of
outcomes

Teno 2012a Allocated to (pro- After intervention / Difference between groups Using methods Healthcare de- No Confounders:
vided for/adminis- comparatoronly (not  (of individuals or clusters re- that control only cision mak- Yes, Out-
tered to/chosen by) all sameindividuals)  ceiving either intervention or for confounding ers/practitioners comes: No
individuals comparator) by observed co-

variates

Teno 2012b Allocated to (pro- After intervention / Difference between groups Using methods Healthcare de- No Confounders:
vided for/adminis- comparator only (not  (of individuals or clusters re- that control only cision mak- Yes, Out-
tered to/chosen by) all sameindividuals)  ceivingeitherinterventionor  for confounding ers/practitioners comes: No

individuals

comparator)

by observed co-
variates
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Table 1. Study designs (continued)

Ticinesi 2016  Allocated to (pro- After intervention / Difference between groups Using methods Healthcare de- Characteriza-  Confounders:
vided for/adminis- ~ comparator only (not  (of individuals or clusters re- that controlonly  cision mak- tion of indi- yes, Out-
tered to/chosen by)  all same individuals)  ceiving either intervention or for confounding ers/practitioners viduals/clus- comes: No
individuals comparator) by observed co- ters before in-

variates tervention
And
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Assessment of
outcomes

aThis row describes 'explicit' clustering. In randomised controlled trials, participants can be allocated individually or by virtue of 'belonging' to a cluster such as a primary care

practice or a village.

bThis row describes 'implicit' clustering. In randomised controlled trials, participants can be allocated individually but with the intervention being delivered in clusters (e.g.
group cognitive therapy). Similarly, in a cluster-randomised trial (by general practice), the provision of an intervention could also be clustered by therapist, with several therapists

providing 'group' therapy.
CA study should be classified as 'yes' for this feature, even if it involves comparing the extent of change over time between groups.
dFor (nested) case control studies, 'group’ refers to the case/control status of an individual.
€The distinction between these options is to do with the exogeneity of the allocation.

Table 2. ROBINS-I assessments for: PEG versus no enteral tube feeding: survival time

Study Bias due to confounding Bias in selec- Bias in classifi- Biasdueto Biasdueto Biasin mea- Bias in se- Overallrisk
tion of partici-  cation of inter- deviations missingda-  surement of lection of of bias
pants into the ventions fromthein- ta outcomes the report-
study tended in- ed result

tervention
Teno 2012a  Moderate Low Low Low Low Low Low Moderate
Participants not randomly as- People were All participants No reported  No missing Assessors Different Based on
signed to “intervention” and “no excluded if had PEG and deviations datareport-  were not measure- the high-
intervention" groups so not possi-  there was evi- groups are clear. fromintend- ed. blinded and ments in- est rating
ble to control for all confounders. dence of PEG ed interven- would have cludingtim-  across the
However, they did control for im- prior to review tion. been aware of  ingof the categories.
portant confounders. of medicare e . the interven- interven-
claims. Re5|.dents with- tion received tion, but

feeding tubes ac- by study par-  this does

counted for 5':1% ticipants. It not influ-

of the cohort. may not be- ence con-
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Table 2. ROBINS-I assessments for: PEG versus no enteral tube feeding: survival time (continved)

“sociodemographic variables; ev- This is appro- feasible to clusions /

idence of advance care planning priate for this blind asses- results, and

including advance directives, do- design. sors with this  all arere-

not-resuscitate (DNR) orders, do type of inter- ported.

not- hospitalize (DNH) orders, and vention.

any feeding restrictions; pertinent

medical diagnoses from the MDS; [Cases where

clinical conditions including de- thgre was] any

hydration, inability to consume ewdgnce of PEG H.owe\./er, sur

food or fluids, fever, wound in- feedlng t.ubes vival Flme. IS

fection, weight loss, swallowing in the prior 6 an objective

problems, chewing problems, sy- months based measure so

ringe feeding, mechanically altered on review Of, will not be

diet, dietary supplementation, Medicare claims affected by

the amount of body fat as mea- and MDS as- knoyvledge of

sured according to body mass in- the interven-
sessments were tion.

dex (BMI), and presence of a pres- excluded.”

sure ulcer; measures of function-

al status and disease severity in-

cluding activity of daily living (ADL)

score; and two models that pre-

dict mortality (Advanced Dementia

Prognostic Tool score and Changes

in Health, End-stage disease and

Symptoms and Signs score).

"Multivariate survival model using

the Weibull distribution with all the

covariates mentioned above and

inverse probability of treatment

weights to account for the poten-

tial selection bias of which NH resi-

dents underwent PEG feeding tube

insertion treatment was used.”

Murphy Serious Low Low Low NI Low Low Serious
2003

Participants not randomly as- No participants  All participants Noreported  Missing da- Assessors Theydonot Basedon

signed to “intervention” and “no had PEG before  had PEG and deviations ta were not were not conduct the high-

intervention groups” so not possi- starting base- groups are clear. fromintend-  discussed blinded and multiple estrating

ble to control for all confounders. line and being edinterven- andunclear  would have measure- across the
included in the tion. if data avail- been aware of mentsand categories.
study. able for the interven- analyses.
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Table 2. ROBINS-I assessments for: PEG versus no enteral tube feeding: survival time (continved)

They did not control for con- “Percutaneous all partici- tion received They do dis-
founders and did not record many endoscopic tubes pants. by study par- cuss all find-
baseline characteristics. Theyonly ~ “@2-yearretro-  were placed in ticipants. It ings within
reported: “evaluation includes the ~ Spective med- only 23 patients may not be- the discus-
attainment of a brief medical his- ical record re- with dementia. feasible to sion.
tory, a physical examination,anda  View of thesur-  The other 18 sim- blind asses-
review of comorbid conditions, nu- ~ Vivalof veteran jjar patients with sors with this
trition-associated laboratory vari-  Patients with dementia did not type of inter-
ables and bleeding risk.” dementia re- undergo PEG.” vention.
ferred to us for
PEG”
However, sur-
vival time is
an objective
measure so
will not be
affected by
knowledge of
the interven-
tion.
Ticinesi Moderate Low Low Low Serious Low Low Serious
2016
Participants not randomly as- All people with All participants No reported Do notre- Assessors Theydonot Basedon
signed to “intervention” and “no dementiawere  had PEG and deviations portif all were not conduct the high-
intervention" groups so not possi- eligible. groups are clear. fromintend- data avail- blinded and multiple estrating
ble to control for all confounders. edinterven-  ablebutun-  would have measure- across the
However, they controlled forim- tion. likely they been aware of ments and categories.
portant confounders. y . . . were ableto  theinterven- analyses.
A“ patients . ’Enteral nutri- getinforma-  tion received They do dis-
with dem'entla t|on by PEG was tion for all by study par-  cuss all find-
" L . consgcutlvely |n|t|a_ted durlr)g consecutive ticipants. It ings within
multlv_arlate Cox proportlonal admitted to In- hospital stay in participants  may not be- the discus-
regression mode! testing the ef— ternal 29.6% gf cases admitted. feasible to sion.
fects of PEG _feedmg on mort_allty o (58 patlenjcs, 17 People were  blind asses-
was then built. Age, dementia stag-  Medicine and M, 41 F). Since 4 luded ith thi
ing (assessed by CDR and FAST), Critical Suba- (2 M, 2 F) of them .e;xdc' ud ¢ :ors W;. t 'S
type of dementia (Alzheimer dis- cute CareUnit  \ere withdrawn If edor ype ot inter
. amily car- vention.
ease vs others), Charlson Comor- of Pérma Uni at follow-up, the er was not
bidity Index and setting of livingat ~ Versity final PEG group contactable
follow-up (community vs nursing . was composed of '
home) were considered as possible Hospital, Italy, 54 subjects. Oral However, sur-
confounders and thusincluded in from July to De- nutrition (ON) vival timeis
cember 2013

the multivariate analysis.”

was instead con-

an objective
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Table 2. ROBINS-I assessments for: PEG versus no enteral tube feeding: survival time (continved)

were consid- tinued despite “absence of  measure so
ered for eating problems caregivers will not be
“A subgroup analysis was also in 136 patients orrelatives  affected by
performed, according to differ- enrolment ” (46 M, 90 F). were con- knowledge of
ent stages of dementia. The whole Among them, 6 (3 sideredas  theinterven-
cohort was splitin three subgroup- M, 3 F) withdrew exclusion tion.
s (subgroup A: CDR score 1 or 2; at follow-up, so
subgroup B: CDR score 3; sub- that the final ON criteria”.
group C: CDR score 4 or 5) and mul- group included
tivariate Cox proportional regres- 130 subjects.”
sion models, accounting for age,
Charlson Index and setting of liv-
ing as possible confounders, were
built to test the predictive value of
PEG feeding over mortality.”

Meier 2001 Moderate Critical Low Low Low Low Low Critical
Participants not randomly as- Some partici- Groups were Noreported  No missing Assessors Theydonot Basedon
signed to “intervention” and “no pants had tube  clearly defined. deviations datareport-  were not conduct the high-
intervention" groups so not possi- feeding (inter- fromintend- ed.Theyre-  blinded and multiple est rating
ble to control for all confounder- vention of in- edinterven-  port99el- would have measure- across the
s. However, they performed a se- terest) before N . tion. igible par- been aware of ments and categories.
ries of Cox proportional hazardre-  the start of the Afeeding tube ticipants the interven- analyses.
gression models to control for im- study. The char- was pre.ser)t included tion received They do dis-
portant confounders. acteristics were 2" adm|s.5|on and they by study par-  cuss all find-

observed after n 107 subjects state that ticipants. It ings within
the start of tube gz(@sggfgg? the analysis  may not be- the discus-
“Variables of borderline signifi- feeding. 80 (80%) did not Is on 99 S.Ub_ fga5|ble to sion-
cance (p<.15), and variables that have a feeding Jects, so it blind asses-
T . is assumed sors with this
have been previously shown to be tube on admis- that the t finter-
L . y ype of inter
related to survivalin advanced de-  Therefore, the sion and were not haveallthe  vention.
mentia (dementia stage, sex, age, group with PEG  admitted to the data for the
prior hospitalizations, prior pneu- tube feeding hospital specifi- 99 subjects.

monia, degree of involvement of
surrogate decision maker, long-
term primary care physician, pres-
ence of pressure ulcer, presence
of a feeding tube, and residence at
home vs nursing home) random-
ization status, and presence of
feeding tube were entered into the
final survival model.”

(intervention of
interest) may
have been more
ill than the con-
trol; this will in-
fluence the out-
come.

cally for this pur-
pose. Two sub-
jects (2%) were
brought into the
hospital specifi-
cally for the pur-
pose of placing a
feeding tube. Of
the 82 subjects

However, sur-
vival timeis
an objective
measure so
will not be
affected by
knowledge of
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Table 2. ROBINS-I assessments for: PEG versus no enteral tube feeding: survival time (continved)

Therewasalag  without a feed- the interven-
between start ing tube on ad- tion.
of intervention mission, 51 (62%)
and follow-up. had a percuta-
neous endoscop-
ic gastrostomy
. tube placed dur-
“A feeding tube ingthF:a index hos-
was .pre:sen.t on pitalization. Thir-
adnjlssmn in 1Z ty-one (31%) of
subjects (17%)". the 99 subjects
left the index hos-
pitalization with-
out a feeding
tube."
MDS: minimum data set
NH: nursing home
Table 3. ROBINS-I assessments for: PEG versus no enteral tube feeding: pressure ulcers
Study Bias due to confounding Biasin selection Biasinclas- Biasdueto Biasdueto Biasin mea- Bias in se- Overallrisk
of participants sification deviations missingda-  surement of lection of of bias
into the study ofinterven- fromthein- ta outcomes the report-
tions tended in- ed result
tervention
Teno 2012b  Moderate Low Low Low Low Serious Low Serious
Participants not randomly assignedto  People were ex- All partici- Thereareno  No missing Outcome as- Theydonot Basedon
“intervention” and “no intervention" cluded if there pants had deviations information  sessors were conduct the high-
groups so not possible to control for was evidence of PEG and fromintend- reported. not blind- multiple estrating
all confounders. However, they used PEG prior to re- groups are ed interven- ed, collect- measure- across the
propensity score matching to control view of medicare  clear. tion. ed by nurs- ments and categories.
for important confounders. claims. This is ap- es measuring  analyses.
propriate for this pressure ul- They do dis-
design. cers and the cuss all find-
“Of these knowledge of i ithi
B . . geo ings within
Propensty—score matchnfng was used persons, the interven- the discus-
to address issues of selection bias due 1124had a tion mav h -
. L . y have  sion.
to differences in risk factors between “[Cases where PEG feeding influenced
those who received a PEG tube and there was] any tube insert- the outcome
those who did not. evidence of PEG ed” measure.
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Table 3. ROBINS-I assessments for: PEG versus no enteral tube feeding: pressure ulcers (continued)

Variables included in the model were
(1) socio-demographic variables (age,
sex, race, marital status, education);
(2) evidence of advance-care planning
including advance directives, do-not-

feeding tubes
in the prior 6
months based
on review of
Medicare claims

and MDS assess-

It may not be-
feasible to
blind asses-
sors with this
type of inter-

resuscitate order, do-not hospitalize ments were ex- vention.
order, and any feeding restrictions; cluded.”
(3) 19 medical diagnoses (eg, cancer,
clostridium difficile diarrhoea, stroke,
hip fracture, diabetes); (4) clinical con- All data col-
ditions including dehydration, inabil- H_owever, they lected were
ity to consume food or fluids, fever, did acFounjc for the same for
wound infection, weight loss, swallow- §elect|0n b";jls us- all partici-
ing problems, chewing problems, sy- Ing propenqty pants’frf)m
ringe feeding, mechanically altered score matching. the minimum
diet, and dietary supplementation data set.
(5) body mass index (BMI); (6) mea-
sures of functional status and disease “we used a
severity, including activities of daily propensi-
living score; and (7) 2 models that pre-  ty-matched co-
dict mortality (the ADEPT [advanced hort design that
dementia prognostic tool] score and addressed the is-
CHESS [changes in health, end-stage sue of selection
disease, and symptoms and signs] bias”
score).”
Table 4. ROBINS-I assessments for: PEG versus no enteral tube feeding: mortality
Study Bias due to confounding Bias in selection of Biasin classi- Biasdueto Biasdueto Biasin mea- Bias in se- Overallrisk
participants into fication ofin-  deviations missingda-  surement of lection of of bias
the study terventions fromthein- ta outcomes the report-
tended in- ed result
tervention
Ticinesi Moderate Low Low Low Serious Low Low Serious
2018
Participants not randomly as- All people with de- All partici- No reported Do not re- Assessors Theydonot Basedon
signed to “intervention” and mentia were eligible.  pants had deviations portif all were not conduct the high-
“no intervention" groups so not PEG and fromintend- data avail- blinded and multiple est rating
possible to control for all con- able butun-  would have measure-
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Table 4. ROBINS-I assessments for: PEG versus no enteral tube feeding: mortality (continved)

founders. However they do con- “All patients with de-  groups are edinterven-  likely they been aware of ments and across the
trol forimportant confounders. mentia consecutively clear. tion. were ableto  theinterven- analyses. categories.
admitted to Internal getinforma-  tion received They do dis-
tion for all by study par- cuss all find-
s . Medicine and Critical consecutive ticipants. It ings within
multlvarl.ate Cox proportion- Subacute Care Unit eqeral nu- participants  may not be- the discus-
al regression modgl testing the of Parma University tr|t|o.n.b.y PEG admitted. feasible to sion.
effgcts of PEG fee(.ilng on mor- . was initiat- Participants  blind asses-
tality was then built. Age, de- Hospital, Italy, from ed during ) ith this
mentia staging (assessed by July to December hospital stay V\{e:je (ejx.f iors W;. t
CDR and FAST), type of demen- 2013 were consid- in 29.6% of é.u edt ype ot inter-
- . . ied orfam-  vention.
tia (Alzheimer disease vs oth- ered for cases (58 pa- ily carer was
ers), Charlson Comorbidity Index o tients, 17 M, not con-
and setting of living at follow-up ~ enrolmentin this 41F). Since 4 tactable
(community vs nursing home) prospective observa- (2 M, 2 F) of ) However,
were considered as possible con- Fional non-random- them were mortality is
founders and thus included in the ~ ized withdrawn an objective
multivariate analysis.” . N at follow-up, “absenceof = measure so
unblinded study the final PEG caregivers will not be
group was orrelatives  affected by
« . composed of were con- knowledge of
A subgroup analys:|s was ?ISO 54 subjects. sidered as the interven-
performed, according to different Oral nutrition exclusion tion.
stages of dementia. The whole (ON) was in- o
L stead con- criteria
cohort was splitin three sub- A
groups (subgroup A: CDR score tln.ued dg-
1 or 2; subgroup B: CDR score 3; spite eatln.g
subgroup C: CDR score 4 or 5) and problemsm
multivariate Cox proportional re- 136 patients
gression models, accounting for (46 M, 90 F).
age, Charlson Index and setting Among them,
of living as possible confounders, 6 ,(3 M,3F)
were built to test the predictive withdrew at
value of PEG feeding over mortal- fOHOW'qu so
ity.” that the flr)al
ON group in-
cluded 130
subjects.”
Hwang Serious Serious Low Low NI Low Low Serious
2014
Participants not randomly as- Participants select- “Of these, No devia- No infor- Assessors Theydonot Basedon
signed to “intervention” and ed based on having 1924 persons  tions from mation on were not conduct the high-
“no intervention" groups so not intervention or not. underwent the intend- missing in- blinded and multiple estrating
possible to control for all con- Therefore, the group formation. would have measure-

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]
*33UaPIAS parshaL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“P17 ‘suos 73 AS)IM uyor Aq paysiignd ‘uoiieloqe)jod auelyd0) ay L 120z © ySuAdod

(ma1nay) eruawiap a49n9s Yym a)doad 10j Suipasy agnjy jesajuz

€L

founders. However, they used 3:1
propensity score matched par-
ticipants to help address the po-
tential bias, but limited details
regarding which variables were
used in the propensity.

“For each hospitalization fol-
lowing conversion to CPS of six
(baseline), propensity scores
were calculated with logistic re-
gression models. Regression co-
variates were chosen based on
former studies’ findings on fac-
tors that predict likelihood of re-
ceiving PEG feeding tubes”

with PEG tube feed-
ing (intervention of
interest) may have
been moreiill than
the control; this will
influence the out-
come.

However, they used
3:1 propensity score
matched partici-
pants to help ad-
dress the potential
selection bias.

“We included those
NH residents

who received and did
not receive PEG

feeding tube inser-
tion during an index
hospitalization

within one year of
that baseline CPS

score and survived to
hospital discharge.”

“We used a3:1
propensity score
match with replace-
ment to help address
the potential selec-
tion bias of those
who chose to insert
or forgo PEG feeding
tubes.”

PEG feeding
tube inser-
tion during
the hospital-
ization.”

Table 4. ROBINS-I assessments for: PEG versus no enteral tube feeding: mortality (continved)

ed interven-
tion

been aware of
the interven-
tion received
by study par-
ticipants. It
may not be-
feasible to
blind asses-
sors with this
type of inter-
vention.

However,
mortality is
an objective
measure so
will not be
affected by
knowledge of
the interven-
tion.

ments and across the
analyses.
They do dis-
cuss all find-
ings within
the discus-
sion.

categories.
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CPS: cognitive performance scale
NH: nursing home

Table 5. ROBINS-I assessments for: nasogastric tube versus no enteral tube feeding: mortality

vL

with survival time were then
included in a Cox proportion-

al

hazards model. The final

model included the

following factors (Table 4):
pneumonia during the

previous year (RR: 3.7;
p<0.001), the presence of

may have been
sicker than the
control, this will
influence the out-
come.

measure so will
not be affected
by knowledge of
the intervention.

m
=1
o
S
g
o
(]
)
[1°]
Q.
5
g Study Bias due to confounding Bias in selection Biasinclas- Biasdueto Biasdueto Bias in measure- Bias in se- Overall risk
s of participantsin-  sification deviations missingdata  ment of outcomes lection of of bias
_%1 to the study of interven- from thein- the report-
g tions tended in- ed result
=3 tervention
§
2 Al- Serious Critical Low Low NI Low Low Critical
o varez-Fer-
]
3 nandez
3 | 2005
2.
E Participants not randomly Some participants Clear from No devia- No informa- Assessors werenot  Theydonot  Basedon
g' assigned to “intervention” already had NG table1lin tion fromin-  tion present- blinded and would  conduct the high-
= and “no intervention" groups  at the start of the the pa- tended in- ed on missing  have been aware multiple est rating
so not possible to control for study. Thereisalag perthat tervention. data. of the interven- measure- across the
all confounders. between start of 14 had na- tion received by ments and categories.
intervention and sogastric study participants.  analyses.
measuring nutri- tube feeing. It may not be feasi-  They do dis-
There is limited trolli tional outcomes. However, ble to blind asses- cuss all find-
¢ ere ']Sc 'm'd,e co:hro 'tng“ they clas- sors with this type ings within
ror CO: om:n |nfg Wld nota sify diet as of intervention. the discus-
Lm;l)lo:jafn confounders con- Therefore. th normal, soft, sion.
rolled for. erefore, the blended and
group with NG tube do not de-
feeding (interven- tail this in However, mortal-
tion of interest ity is an objective
“Those variables related ) the results. Y )
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Table 5. ROBINS-I assessments for: nasogastric tube versus no enteral tube feeding: mortality (continued)

a permanent NGT (RR: 3.5;
p<0.003) and a serum albu-
min level lower than 3.5 g/dL

(RR: 2.9;
p<0.028).”

Chou 2020 Serious Critical Low Low Serious Low Low Critical
Participants not randomly Some participants Clear from No devia- Exclusioncri-  Assessorswerenot Theydonot Basedon
assigned to “intervention” already had naso- table1lin tion fromin-  teriainclud- blinded and would  conduct the high-
and “no intervention" groups  gastric (NG) tube the pa- tended in- ed those with  have been aware multiple est rating
so not possible to control for at the start of the per that tervention. missing in- of the interven- measure- across the
all confounders. study. 39 had ad- formation. It tion received by ments and categories.

vanced is not clear study participants.  analyses.
hand feed- how many It may not be feasi-  They do dis-
There is limited controlli Therefore. th ing and 130 thisexcluded  ble to blind asses- cuss all find-
; ere ']Sc 'm'd,e co:hro Itng“ ere or.(;,] Ngt b had naso- or what data sors with this type ings within
for confounding with nota group wit ube gastric tube were missing.  of intervention. the discus-
important confounders con- feeding (interven- feei .
) > eeing. sion.
trolled for. tion of interest)
may have been "Exclusion cri-
more ill than the teria However, mortal-
Y L control; this will were as fol- ity is an objective
Aftgr adjusting for S€X, age, influence the out- lows: self-oral  Measure so will
feeding status, Barthel index, oY SR
come. intake with- not be affected
pressure sores, and Norton by k
. Out any as- y nOWledge Of
scale, the mortality rate was ) the intervention
not significantly different be- sistance; ab- '
tween the NGF and AHF". sence
of outpa-
tientorin-
patient med-
ical records
in2017; and
missing infor-
mation (i.e.,
MNA-SF, BMI,
serum albu-
min,
Hb, or WBC)."

AHF: assisted hand feeding
BMI: body mass index
HB: hemoglobin
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MNA-SF: mini nutritional assessment-short form
NGF: nasogastric tube feeding
WBC: white blood cell

Table 6. ROBINS-I assessments for: nasogastric tube versus no enteral tube feeding: nutritional parameters

survival were then included
in a Cox proportional haz-
ards model. The final mod-
el included the following fac-
tors (Table 4): pneumonia
during the previous year (RR:
3.7; p<0.001), the presence
of a permanent NGT (RR: 3.5;
p<0.003) and a serum albu-
min level lower than 3.5 g/dL
(RR: 2.9; p<0.028).”

There is a lag be-
tween start of in-
tervention and

measuring nutri-
tional outcomes.

nutritional outcomes

which are objective

measures and would

not be influenced by
knowledge of the in-
tervention.

m
=1
3
S
g
o
(]
)
[1°]
Q.
5
g Study Bias due to confounding Bias in selection Biasinclas- Biasdueto Biasdueto Biasin measure- Bias in se- Overall risk
s of participantsin-  sification deviations missingda- ment of outcomes lection of of bias
_%1 to the study of interven- fromthein- ta the report-
; tions tended in- ed result
=3 tervention
§
2 Al- Serious Critical Low Low NI Low Low Critical
o varez-Fer-
]
3 nandez
3 | 2005
2.
E Participants not randomly as-  Some participants  Clear from No devia- No infor- Assessors were not Theydonot Basedon
g' signed to “intervention” and already had per- table1lin tion fromin- mationpre-  blinded and would conduct the high-
= “no intervention" groups so manent PEG atthe  the pa- tended in- sented on have been aware of multiple est rating
not possible to control for all start of the study. per that tervention missingda-  theintervention re- measure- across the
confounders. Therefore, the 14 had na- ta. ceived by study par- ments and categories.
group with naso- sogastric ticipants. It may not analyses.
gastric (NG) tube tube feeing. be feasible to blind They do dis-
There is limited trolli feeding (interven- However, assessors with this cuss all find-
¢ ere ']Sc 'm'd,e co:hro 'tng“ tion of interest) they clas- type of intervention.  ings within
ror CO: om:n mfg Wld nota may have been sify diet as the discus-
Ithl)lord?n contounders con- more ill than the normal, soft, sion.
rotied for. control; this will blended and H th .
influence the out- do not de- owever, the ?aln
“Those variables related with the results. y
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Table 7. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: survival time

Study Bias due to confounding Bias in selection of Biasinclas- Biasdueto Biasdueto Biasin mea- Bias in se- Overallrisk
participants into the sification deviations missingda-  surement of lection of of bias
study of interven- fromthein- ta outcomes the report-

tions tended in- ed result
tervention
Cintra2014  Serious Critical Moderate Low NI Low Low Critical
Participants not randomly as- Feeding tubes were in Itis not Thereareno Missing da- Paper doesnot  They calcu- Based on
signed to “intervention” and place prior to baseline.  clear which deviations ta are not state if asses- late results the high-
“no intervention" groups so not typeoftube  fromintend- discussedin  sors were not for multi- est rating
possible to control for all con- feeding is ed interven-  the paper. blinded and ple time across the
founders. They conducted a used for tion. would have points; how-  categories.
regression; however, they did Therefore, the group all partici- been aware of ever, they
not consider all important con- }Nlth.enteral tgbe fegd- pants. the interven- reported
founders. ing (intervention of in- tion received results for
terest? may have been by study partic-  each time
more 'l,l thzf\n.the con- S ipants. It may pointin the
. o trol; this will influence Eatlents notbe feasible  abstract, so
They con5|dereq: \./e?rlables the outcome. with gas- to blind asses- not trying
that reached a 5|gn|f|canFe lgv- trostomles sors with this to focus on
elof.25 orpelowmthe b|v§r|- or feeding type of inter- one set of
ate analysis were included in P ith oas. tubes were vention results. No
the stepwise regression. They Patlent§ wit gas- included in ’ L
. ! trostomies or feeding evidence of
were: sex, feeding route, dura- ) > the alterna- .
i . . . tubeswereincluded in bias in the
ion of diagnosis, duration of he al . tive reported re-
dysphagia, FAST classification the alternative ) However, sur- suFl)ts
(numeric variables from 1 to 6, feeding group”. feed'”,f:’ vival timeis an ’
corresponding to FAST 7A to group-. objective mea-
TF), calf perimeter, presence or sure so will not
not of pressure ulcers equal or be affected by
above grade 2, number of pres- knowledge of
sure ulcers, arterial hyperten- the interven-
sion, diabetes, place of recruit- tion.
ment and story of hospital ad-
mission”.
Mitchell Moderate Low Moderate Low Low Low Low Moderate
1997
Participants not randomly as- Participants with a Unclear Thereareno  Only 4% Assessorswere  Theydonot  Basedon
signed to “intervention” and feeding tube at base- what inter- deviations missingda-  notblindedand conduct the high-
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Table 7. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: survival time (continved)

“no intervention" groups so not  line were excluded so vention par-  fromintend- taforall would have multiple est rating
possible to control for all con- the study only looked ticipantsre-  edinterven-  variables. been aware of measure- across the
founders. However, they per- at new feeding tubes, ceived. tion. the interven- ments and categories.
formed a Cox hazards model so participants were tion received analyses.
and adjusted for confounders. not selected based on B by study partic-  They do dis-

their characteristics af- “135 (9.79% Data ipants. It may cuss all find-

ter intervention start- 7%) e not be feasible ings within

underwent were miss - -
o . haz- ed. Start of follow-up l ¢ ing in less to blind asses- the discus-
Usmg Cox proporponal az and start of interven- placemen than 4% of sors with this sion.

ard; linear regression, we ex- tion coincide for most of a feeding f N | typeofinter-
amined the association be- participants tube.” casestora vention
tween feeding tube status and ’ variables '
mortality while adjusting for analyzed.”
the independent risk factors for
feeding tube placement (age “We defined our study However, sur-
<87 years, aspiration, chewing population to include vival time is an
or swallowing problems, stroke,  residents who had a objective mea-
functional impairment, no de- CPS score of 5 or less sure so will not
mentia, pressure ulcers, and at their baseline as- be affected by
DNR status).” These were all sessment, but who knowledge of
measured using validated mea-  progressed, at some the interven-
sures were applicable. point during the next tion.

24 months, to a CPS

score of 6. We also re-

quired our study sam-

ple to be free of feed-

ing tubes at their base-

line assessments.”

Takayama Serious Critical Low Low NI Low Low Critical
2017

Participants not randomly as- Some participants re- Itis clear Thereareno Noevidence Assessorswere  Theydonot Basedon
signed to “intervention” and ceived tube feeding whether deviations of missing not blindedand  conduct the high-
“no intervention" groups so not  before the start of the participants  fromintend- data. How- would have multiple estrating
possible to control for all con- study and were placed  receivetube edinterven-  ever, miss- been aware of measure- across the
founders. However, they used into the intervention feeding or tion ing data the interven- ments and categories.
a Cox proportional hazards re- group. Therefore, the not and are not dis- tion received analyses.
gression accounting for age, group with enteral what type. cussed. by study partic-  They do dis-
gender, diagnosis and method tube feeding (interven-  “There were ipants. It may cuss all find-
of artificial nutrition. tion of interest) may 60 patients not be feasible ings within

have been moreill who re- to blind asses- the discus-

than the control; this ceived PEG sors with this sion.

“we performed a proportion-
al hazards regression (Cox re-

will influence the out-
come.

tube feeding

type of inter-
vention.
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Table 7. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: survival time (continved)

gression) using survival time and 90 pa-
as the dependent variable. In- tients who
dependent variables were age, ~ Startoffollow-upand  received NG However, mor-
gender, diagnosis (dementia=  start of intervention tube feed- tality is an ob-
0, others = 1), and method of ar- ~ coincide for most par- ing”. jective mea-
tificial nutrition”. They were all  ticipants. sure so will not
measured using validated mea- be affected by
sures. knowledge of

“detailed clinical sta- ;he Interven-

ion.

tus and laboratory
However, some important con-  findings at the start
founders were not measured: ~ of artificial nutrition
ethnicity, frailty, co-morbidi- were not evaluated in
ties, pressure ulcers, functionin  this study. Therefore, it
ADL, BMI, presence of advance ~ Seems quite probable
directive or DNACPR. that clinicians select-

ed peripheral venous

nutrition for patients

in more severe gener-

al condition and chose

PEG or NG for those in

better general condi-

tion.”

Takenoshi-  Serious Low Low Low NI Low Low Serious
ta2017

Participants not randomly as- Baseline happened Itis clear Thereareno NI Assessorswere  Theydonot Basedon
signed to “intervention” and before intervention. whether deviations not blindedand  conduct the high-
“no intervention" groups so not  “This study retrospec- participants  from intend- would have multiple estrating
possible to control for all con- tively compared pre- receive PEG, ed interven- been aware of measure- across the
founders. They did perform a and postintervention NG or not. tion. the interven- ments and categories.
Cox proportional hazard regres-  incidences of pneumo- tion received analyses.
sion analysis, controlling for nia”. Data collected “The pa- by study partic-  They do dis-
some confounders; however 12 weeks before and tients un- ipants. It may cuss all find-
this does not cover many of the 12 weeks after tube dergoing TF not be feasible  ings within
important covariates detailed feeding (nasogastricor ~ comprised to blind asses- the discus-
in the methods of this review. PEG) or peripheral ve-  those with sors with this sion.

nous nutrition (PVN) a PEG tube type of inter-

commenced. (n=20) and vention.

those with a

“The effects of several variables NG tube (n =
(TF or PVN, age, sex, CCl scores) 26)”

on survival time were investi-

However, sur-
vival time is an
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Table 7. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: survival time (continved)
gated using Cox proportional
hazards regression analysis.”

“In patients receiving
TF, records for a maxi-

mum 12 weeks before
and 12 weeks after the

start of TF were con-

sidered.”

objective mea-
sure so will not
be affected by
knowledge of
the interven-
tion.

ADL: acitvities of daily living

BMI: body mass index

CCl: charlson comorbidity index
CPS: cognitive performance scale
DNACPR: do not attempt cardiopulmonary resuscitation
FAST: functional assessment staging

TF: tube feeding

PVN: peripheral venous nutrition

Table 8. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: pressure ulcers

Study Bias due to con- Bias in selection of partici- Biasin classi- Biasdueto Bias due to Bias in measure- Bias in se- Overallrisk
founding pants into the study fication ofin-  deviations missingda- ment of outcomes lection of of bias
terventions fromthein- ta the report-
tended in- ed result
tervention
Arinzon Serious Critical Low Low NI Moderate Low Critical
2008
Participants not Participants were selected Intervention Thereareno Missing da- Itis not clear if as- Theydonot Basedon
randomly assigned  based on having tube feeding  groups were deviations ta are not sessors were blind-  conduct the high-
to “intervention” or not. All enteral nutrition clearly de- fromintend- discussedin ed and would have  multiple estrating
and “no interven- group participants had sev- fined. edinterven-  the paper. been aware of the measure- across the
tion" groups so not  eral potential indications for tion. intervention re- ments and categories.
possible to control initiation of the enteral nu- ceived by study analyses.
for all confounders. trition. Therefore, the group B . participants. It may  They do dis-
with enteral tube feeding (in- ENG includ- not be feasible to cuss all find-
tervention of interest) may ed 57 severely blind assessor- ings within
They do not ac- have be.en.more ill than the demented s with thi§ type of the discus-
. control; this will influence the intervention. sion.
count forimpor- and depen-

tant confounders
in their Pearson’s
correlation. They
only compare

outcome.

“All enteral nutrition

dent patients;
74% (42/57) of
ENG

patients re-
ceived nutri-

Data collection
processes from
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Table 8. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: pressure ulcers (continued)

some measuresat  group (ENG) patients had se- tion through both groups were
baseline. vere cognitive impairment NGT and the the same.

and remainder

had several potential indica- by PEG.”
“The patients in tions for initiation of the en-
both groups had teral
similar medical
backgrounds and nutrition.”
diseases, except
for a higher preva-
lence of patients
with underweight
and presence of
pressure sores in
ENG thanin CG
(30% versus 16%,
P=.043,X2=4.11,
and 26% versus
12%, P =.017,x2=
5.65; respectively)”

Bentur Serious Critical Low Low Low Serious Low Critical
2015

Participants not Participants were interviewed  Intervention Thereareno All out- Answers were self-  Theydonot Basedon
randomly assigned  after their relative had re- group was deviations comes re- report from carers;  conduct the high-
to “intervention” ceived a feeding tube or not. clearly de- fromintend- portresults  therefore, there multiple estrating
and “no interven- fined. edinterven-  for 117 pa- was no blinding measure- across the
tion" groups so not tion. tients. of outcome asses- ments and categories.
possible to control . sors. It may notbe-  analyses.
for all confounders. Therefore, the group with en- B feasible to blind They do dis-

teral tube feeding (interven- ,Of 117 pa- assessors with this  cuss all find-

tion oflnter'est) may have tients, 26"’/0 type of interven- ings within

been more ill than the con- had feeding tion. the discus-
They do not control  trol; this will influence the tubes”, and sion.
forimportantcon-  outcome. they specify
founders. what type -

“Of the 117 “Interviews were
OPAD, 30 conducted with

“cross-sectional survey of
117 caregivers of OPAD liv-
ing in the community. Of 117
patients, 26% had feeding
tubes”.

(26%) had
feeding tubes
—15 (13%)
with PEG and
15 (13%) with

117 family care-
givers of OPAD liv-
ing in the commu-
nity”
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Table 8. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: pressure ulcers (continued)

nasogastric Data collection

tubes.” processes from
both groups were
the same.

Cintra2014  Serious Critical Moderate Low NI Serious Low Critical
Participants not Participants already had en- Itis not clear Thereareno Missing da- Information was They calcu- Based on
randomly assigned  teral tube feeding in place at which type of  deviations ta are not collected from late results the high-
to “intervention” the start of the study. There- tube feeding fromintend- discussedin  patient notes so for multi- estrating
and “no interven- fore, the group with enteral is used for all ed interven-  the paper. thereis a potential  pletime across the
tion" groups sonot  tube feeding (intervention of participants. tion. for bias, and data points; how-  categories.
possible to control  interest) may have been more were also collect- ever, they
for all confounders. ill than the control; this will ed from question- reported

influence the outcome. . . naires with carers. results for
e
They did not take or feeding gglsr::a:ztﬂ;i
into into account “Patients with gastrostomies  tubes were in- Paper does not o
. . . X not trying
confounders when  orfeeding tubes were includ-  cluded in the state if outcome to focus on
estimating pres- ed in the alternative alternative assessors were
! ; one set of

sure ulcer risk, on- ) ) blinded, but un- results. No
ly when analysing ~ feeding group”. feeding likely they were. It o
survival group” may not be feasible evidence of

) bias in the

to blind assessor-
s with this type of
intervention.

Data collection
processes from
both groups were
the same.

reported re-
sults.

OPAD: older people with advanced dementia
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Table 9. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: pain and comfort

Study Bias due to Bias in selection of par- Biasin classifi- Biasdueto Biasdueto Biasin measurement of Bias in se- Overallrisk
confounding ticipantsinto the study cation of inter-  deviations missingda- outcomes lection of of bias
ventions fromthein- ta the report-
tended in- ed result
tervention
Bentur Serious Critical Low Low Low Serious Low Critical
2015
Participants Participants were inter- Intervention Thereareno Allout- Answers were self-report Theydonot Basedon
not random- viewed after their relative ~ group was deviations comes re- from carers, therefore conduct the high-
ly assigned had received a feeding clearly defined.  fromintend- portresults  there was no blinding of multiple est rating
to “interven- tube or not. edinterven-  for 117 pa- outcome assessors. measure- across the
tion” and “no tion. tients. ments and categories.
intervention" " analyses.
groups so not ) ,Of 117 pa- ; ) They do dis-
possible to Therefore, the group \{Vlth tients, 2§% Inte'rwews were conduct- cuss all find-
control for all enteral.tube fgedlng (in- had fe”edlng eFI with 117 famllly care- ings within
confounders.  tervention of mterest)' tube§ ,and they givers of QPAD livingin the the discus-
may have been moreiill specify what community”. sion.
than the control; this will type - “Of the
influence the outcome. 117 OPAD, 30
They do not (26%) had feed- .
control for im- ing tubes—15 Data collection processes

portant con-
founders.

“cross-sectional survey
of 117 caregivers of OPAD
living in the community.
Of 117 patients, 26% had
feeding tubes”.

(13%) with PEG
and 15 (13%)
with nasogas-
tric tubes.”

from both groups were the
same.

Avalidated measure for
comfort which includes
questions on pain was
used (CAD-EOLD) scale but
this is not a standardised
measure of pain.

OPAD: older people with advanced dementia
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Table 10. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: mortality

Study Bias due to confounding Bias in selection of Biasinclassi- Biasdueto Biasdueto Biasinmeasure- Biasin se- Overallrisk
participants into the fication ofin-  deviations missingda- ment of out- lection of of bias
study terventions fromthein- ta comes the report-

tended in- ed result
tervention

Arinzon Serious Critical Low Low NI Low Low Critical

2008
Participants not random- Participants were se- Itis clear Thereareno Missing da- Itis not clear if Theydonot Basedon
ly assigned to “interven- lected based on having  which partici-  deviations ta are not assessors were use mul- the high-
tion” and “no intervention"  enteral tube feedingor pantshadthe fromintend- discussedin blinded and tiple out- est rating
groups so not possible to not. intervention ed interven-  the paper. would have been  comes. They  across the
control for all confounders. and what in- tion. aware of the in- donotcon-  categories.

tervention. tervention re- duct multi-
" ceived by stud le analy-
. ' All enteral.nutrltlon particip;{nts. Ity Ses. y
There is no controlling for group patients had t be fea-
confounding. had several potential “ENG includ- riay Not b
T L sible to blind as-
e, <37y
i u- .
trition. Therefore, the ~ demented ?/pe of interven-
group with nasogas- and depen- on.
tric (NG) tube feeding ~ dent patients;
(intervention of inter-  74% (42/57) of
est) may have been ENG However, mortal-
more ill than the con- . ity is an objective
trol; this will influence papents re-. measure so will
the outcome. c'elved nutri- not be affected
tion through by knowledge of
NGT a}nd the the intervention
remainder
“All enteral nutrition-
group (ENG) patients by PEG”
had severe cognitive
impairment and had
several potential indi-
cations for initiation of
the enteral nutrition.”

Cintra2014  Serious Critical Moderate Low NI Low Low Critical
Participants not random- Feeding tubes were in Itis not clear Thereareno  Missing da- Paper does not They calcu-  Basedon
ly assigned to “interven- place prior to baseline.  which type of  deviations ta are not state if assessors  late results the high-
tion” and “no intervention" tube feeding from intend- were not blinded  for multi- est rating
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Table 10. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: mortality (continueq)

groups so not possible to Therefore, the group isusedforall  edinterven- discussedin  and would have ple time across the
control for all confounders.  with enteral tube feed-  participants. tion. the paper. been aware of the  points, how-  categories.
They conducted a regres- ing (intervention of in- intervention re- ever, they
sion; however, they did not  terest) may have been ceived by study reported
consider allimportantcon- ~ moreill than the con- «patients with participants. It results for
founders. trol; this will influence atlents wh may not be fea- each time
the outcome. ga? rods, omies sible to blind as- pointin the
?JbZi V\I/:fr;e i sessors with this abstract, so
. . . i type of interven-  not tryin
They considered: “variables cluded in the P ying
L n C . . tion. to focus on
that reached a significance Patients with gas- alternative one set of
level of.25 or below in the trostomies or feeding l
T . . . > feedin results. No
bivariate analysis were in- tubes were included in g .
- . - » . evidence of
cluded in the stepwise re- the alternative group. However, survival bias in the
gression. They were: sex, ) time is an objec- reported re-
feeding route, duration of feeding group”. tive measure so sults

will not be affect-
ed by knowledge
of the interven-
tion.

diagnosis, duration of dys-
phagia, FAST classification
(numeric variables from 1 to
6, corresponding to FAST 7A
to 7F), calf perimeter, pres-
ence or not of pressure ul-
cers equal or above grade 2,
number of pressure ulcers,
arterial hypertension, dia-
betes, place of recruitment
and story of hospital admis-
sion”.

FAST: functional assessment staging

Table 11. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: nutritional parameters

Study Bias due to Bias in selection of participants  Biasinclassi- Bias due to Bias due to Bias in measure- Bias in se- Overallrisk
confounding into the study fication ofin-  deviations missingda- ment of outcomes lection of of bias
terventions fromthein- ta the report-
tended in- ed result
tervention
Arinzon Serious Critical Low Low NI Low Low Critical
2008
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Table 11. ROBINS-I assessments for: mixed (nasogastric or PEG) or unspecified enteral tube feeding: nutritional parameters (continued)

Participants not
randomly as-
signed to “in-
tervention” and
“nointerven-
tion" groups so
not possible to
control for all
confounders.

Authors use
Pearson’s cor-
relation; con-
sequently, the
analysis does
not account for
confounders.

Participants were selected based
on having tube feeding or not. All
enteral nutrition group patients
had several potential indications
for initiation of the enteral nutri-
tion. Therefore, the group with
enteral tube feeding (interven-
tion of interest) may have been
more ill than the control; this will
influence the outcome.

“All enteral nutrition group (ENG)
patients had severe cognitive im-
pairment and had several poten-
tial indications for initiation of
the enteral nutrition.”

Intervention
groups were
clearly de-
fined.

“ENG includ-
ed 57 severely

demented

and depen-
dent patients;
74% (42/57) of
ENG

patients re-
ceived nutri-
tion through
NGT and the
remainder

by PEG.”

There are no
deviations
from intend-
ed interven-
tion.

Missing da-
ta are not
discussed in
the paper.

Itis not clear if as-
sessors were blind-
ed and would have
been aware of the
intervention re-
ceived by study
participants. It may
not be feasible to
blind assessor-

s with this type of
intervention.

However, they
used laboratory da-
ta which is objec-
tive measure and
will not be influ-
enced by knowl-
edge of the inter-
vention.

They do not
use mul-
tiple out-
comes. They
do not con-
duct multi-
ple analy-
ses.

Based on
the high-
est rating
across the

categories.
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APPENDICES

Appendix 1. Sources searched and search strategies

Source Search strategy Hits retrieved
CENTRAL (The #1 dement* Dec 2019: 87
Cochrane Li-

brary) http://cr- #2 MeSH descriptor: [Dementia] explode all trees April 2021: 33
so.cochrane.org/SearchSim-

ple.php #3 alzheimer
#4 MeSH descriptor: [Alzheimer Disease] explode all trees
#5#1 or#2or#3 or #4

#6 "enteral nutrition"

[Date of most recent #7 "nutritional support"

search: 14 April 2021] #8 "percutaneous feeding"

#9 "artificial feeding"
#10 "artificial hydration"
#11 "endoscopic gastrostomy"
#12 "tube feeding"

#13 peg

#14 "enteral feeding"
#15 "stomach tub*"

#16 "forced feed*"

#17 "artificial nutrition"
#18 "nutritional support"
#19 "feeding methods"

#20 #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 or #19

#21 #5 and #20
ALOIS: Cochrane De- enteric OR enteral OR endoscopic OR gastrostomy OR stomach OR feeding Dec 2019: 140
mentia and Cognitive AND INREGISTER )
Improvement Group April 2021: 32
Specialized Register
(CRS web)

Enteral tube feeding for people with severe dementia (Review)
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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http://crso.cochrane.org/SearchSimple.php
http://crso.cochrane.org/SearchSimple.php
http://crso.cochrane.org/SearchSimple.php

+ § Cochrane
é) Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

(Continued)
[Date of most recent
search: 14 April 2021]

MEDLINE In-process

and other non-indexed
citations and MEDLINE
1950-present (Ovid SP)

[Date of most recent
search: 14 April 2021]

=

8.

9

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

. dement$.mp.

. alzheimer$.mp.
. "lewy bod*".mp.
.FTLD.mp.

.PDD.mp.

. "major neurocognitive disorder

. exp Dementia/

Vascular cognitive impair*.mp.
.or/1-8

0. exp Enteral Nutrition/

1. nutritional support/

2. percutaneous feed* ti,ab.

3. artificial feeding.ti,ab.

4, artificial hydration.ti,ab.

5. endoscopic gastrostomy.ti,ab.

6. peg.ti,ab.

7. enteral feed* ti,ab.

8. stomach tube$.ti,ab.

9. forced feeding.ti,ab.

0. forced fed.ti,ab.

1. force fed.ti,ab.

2. force feeding.ti,ab.

3. artificial nutrition.ti,ab.
4. nutritional support.ti,ab.
5. enteral nutrition.ti,ab.

6. feeding methods.ti,ab.

* 11

.mp.

Dec 2019: 1039

April 2021: 114

27. (tube adj2 (nasogastric or naso-jejunal or jejunostomy post-pyloric feed-
ing*)).ti,ab.

2

2

3

3

8. tube feeding*.ti,ab.
9. eating disturbance™.ti,ab.
0. eating problem™*.ti,ab.

1. gastrostom™.ti,ab.

Enteral tube feeding for people with severe dementia (Review)
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1\ Cochrane
é) Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

(Continued)
32. feeding option*.ti,ab.
33.0r/10-32
34.9and 33
EMBASE 1. alzheimer*.mp. Dec 2019: 2397

1974 to present

[Date of most recent
search: 14 April 2021]

2. dement*.mp.
3. FTLD.mp.
4. "lewy bod*".mp.

* 11

5. "major neurocognitive disorder*".mp.
6. neurocognitive dysfunction.mp.
7. PDD.mp.

8. vascular cognitive impair*.mp.
9.VCl.mp.

10. VAD.mp.

11. exp dementia/

12. (severe adj2 cognit* impair*).mp.
13.0r/1-12

14. exp enteric feeding/

15. nutritional support/

16. artificial feeding.mp.

17. artificial* hydration.mp.

18. enteral feed*.mp.

19. enteric feed*.mp.

20. eating disturbance*.mp.

21. eating problem*.mp.

22. endoscopic gastrostomy.mp.
23. enteral nutrition.mp.

24. feeding option*.mp.

25. forced feeding.mp.

26. forced fed.mp.

27. force fed.mp.

28. force feeding.mp.

29. feeding methods.mp.

30. gastrostom™.mp.

31. nutritional support.mp.

April 2021: 455
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32. percutaneous feed*.mp.

33. peg.mp.

34. stomach tube*.mp.

35. tube feed*.mp.

36. (tube adj2 (nasogastric or naso-jejunal or jejunostomy post-pyloric feed-
ing*)).mp.

37.0r/14-36

38.13 and 37

PsycINFO (Ovid SP) 1.

[Date of most recent 3.

search: 14 April 2021]

9

. "major neurocognitive disorder

alzheimer*.mp.

.dement*.mp.

FTLD.mp.

. "lewy bod*".mp.

* 11

. neurocognitive dysfunction.mp.
.PDD.mp.
.vascular cognitive impair*.mp.

.VCl.mp.

10. VAD.mp.

11.

exp dementia/

12. (severe adj2 cognit* impair*).mp.

13.

or/1-12

14. exp Food Intake/

15. Eating Behavior/

16. Dysphagia/

17. Nutrition/

18. artificial feeding.mp.

19.

artificial* hydration.mp.

20. enteral feed*.mp.

21.

enteric feed*.mp.

22. eating disturbance*.mp.

23.

eating problem*.mp.

24. endoscopic gastrostomy.mp.

25. enteral nutrition.mp.

.mp.

Dec2019: 739

April 2021: 105
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(Continued)

26. feeding option*.mp.
27. forced feeding.mp.

28. forced fed.mp.

29. force fed.mp.

30. force feeding.mp.

31. feeding methods.mp.
32. gastrostom*.mp.

33. nutritional support.mp.
34. percutaneous feed*.mp.
35. peg.mp.

36. stomach tube*.mp.

37. tube feed*.mp.

38. (tube adj2 (nasogastric or naso-jejunal or jejunostomy post-pyloric feed-
ing*)).mp.

39.0r/14-38

40.13 and 39

CINAHL (EBSCOhost) S1 TX alzheimer* Dec 2019: 892
S2 TX dement* April 2021: 118
[Date of most recent S3TXFTLD

search: 14 April 2021]
S4TX "lewy bod*"

S5 TX "major neurocognitive disorder*"
S6 TX neurocognitive dysfunction
S7TTXPDD

S8 TX vascular cognitive impair*

SO TXVCI

S10 TXVAD

S11 (MH "Dementia") OR (MH "Delirium, Dementia, Amnestic, Cognitive Disor-
ders")

$12 (MH "Cognition Disorders")

S13S10RS2 ORS3 ORS40RS50RS60ORS7ORS80R S90ORS100R S110R
S12

S14 (MH "Enteral Nutrition")
$15 (MH "Enteral Feeding Pumps") OR (MH "Feeding Tubes")
S16 TX artificial feeding

S17 TX artificial* hydration
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S18 TX enteral feed*

$19 TX enteric feed*

S20 TX eating disturbance*

S21 TX eating problem*

S22 TX endoscopic gastrostomy
S23 TX enteral nutrition

S24 TX feeding option*

S25 TX forced feeding

S26 TX forced fed

S27 TX force fed

S28 TX force feeding

S29 TX feeding methods

S30 TX gastrostom™

S31 TX nutritional support

S32 TX percutaneous feed*

S33 TX peg

S34 TX stomach tube*

S35 TX jejunostomy post-pyloric feeding*

S$36 S14 ORS150R S16 ORS17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23
OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33
OR S34 OR S35

S37 S13 AND S36

ISI Web of Science -
core collection

[Date of most recent
search: 14 April 2021]

TOPIC: (enteral nutrition OR percutaneous feed* OR artificial feeding OR artifi-
cial hydration OR endoscopic gastrostomy OR tube feeding OR peg OR enter-
al feeding OR stomach tube OR forced feeding OR percutaneous feeding OR
artificial nutrition OR enteric) AND TOPIC: (dement* OR alzheimer* OR "lew*
bod*" OR frontotemporal OR FTD OR FTLD OR "severe* cognit* impair*")

Timespan: All years. Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH,
BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC.

Dec 2019: 1423

April 2021: 303

LILACS (BIREME) enteral nutrition OR nutritional support OR percutaneous feeding OR artifi- Dec2019:12
cial feeding OR artificial hydration OR endoscopic gastrostomy OR tube feed-
ing OR peg OR enteral feeding OR stomach tube OR forced feeding OR percu- April 2021:1
taneous feeding OR artificial nutrition OR nutritional support OR enteral nu-

[Date of most 'recent trition OR feeding methods [Words] and deméncia OR dementia OR demencia

search: 14 April 2021] OR alzheimer$ [Words]

ClinicalTrials.gov Intervention: Enteral OR enteric OR feeding OR gastrostomy OR stomach tube Dec 2019: 16
OR artificial nutrition

(www.clinicaltrials.gov) April 2021: 1

Condition: dementia OR alzheimer OR alzhiemers OR lewy body OR frontotem-
poral OR FTD OR FTLD
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(Continued)
[Date of most recent Recruitment status: All
search: 14 April 2021]

ICTRP (http:// Intervention: Enteral OR enteric OR feeding OR gastrostomy OR stomach tube Dec 2019: 101
apps.who.int/tri- OR artificial nutrition )
alsearch.aspx) April 2021:

Condition: dementia OR alzheimer OR alzhiemers OR lewy body OR frontotem-
poral OR FTD OR FTLD

[Date of most recent Recruitment status: All
search: 14 April 2021]

TOTAL before de-duplication Dec 2019: 6846

April 2021: 1163

TOTAL after de-duplication Dec 2019: 4970
April 2021: 892

TOTAL: 5862

TOTAL after first assessment by CDCIG information specialist 651
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We planned to include participants with poor nutritional intake at baseline, assessed using objective (scale-based) clinical tools (e.g.
Malnutrition Universal Screening Tool (MUST) (Elia 2003). However, no studies reported use of such a measure and so we accepted studies
which simply reported the use of enteral tube feeding.

We planned to include participants with severe dementia according to validated diagnostic criteria. However, many of the studies did not
refer to validated criteria, but relied on a clinical diagnosis. We chose to include these studies as, had we not, this review would have
included only two studies. We considered that this would exclude important, clinically-informative evidence.

We included studies with a mixed population where a separate analysis was conducted on those with severe dementia, or where the mixed
population included 50% or more with severe dementia. This was not previously specified in the protocol.

Finally, we originally planned to include a range of controlled comparison studies: randomised controlled trials (RCTs), controlled trials,
controlled before-and-after studies, and interrupted time-series studies. We also planned to include observational studies with no control
group. However, following further consultation with Cochrane, we did not include studies without a control group and we included any
controlled, non-randomised studies.
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