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Objectives
Undernutrition is common among patients
admitted to hospital with acute stroke. It may
develop, or worsen, during hospitalisation, and is
independently associated with poor outcomes. We
aimed to answer three questions about feeding
stroke patients in hospital:

1. Does routine oral nutritional supplementation
of a normal hospital diet improve outcome
after stroke?

2. Does early tube feeding improve the outcomes
of dysphagic stroke patients?

3. Does tube feeding via a percutaneous
endoscopic gastrostomy (PEG) result in better
outcomes than that via a nasogastric tube (NG). 

Design
The Feed Or Ordinary Diet (FOOD) trial was a
family of three pragmatic, randomised controlled
trials (RCTs). They shared facilities for
randomisation, data collection, follow-up and
coordination. Patients could be co-enrolled in
more than one of these trials.

Setting
Patients were enrolled  in 131 hospitals in 
18 countries.

Participants
A total of 5033 patients who had been admitted to
hospital with a recent stroke were enrolled in the
trials between November 1996 and July 2003.

Interventions
In Trial 1, patients who could swallow within the
first 30 days of admission were allocated to normal
hospital diet versus normal hospital diet plus oral
nutritional supplements (equivalent to 360 ml of
1.5 kcal/ml, 20 g of protein per day) until hospital
discharge. In Trial 2, dysphagic patients enrolled

within 7 days of admission were allocated to early
enteral tube feeding versus avoid any enteral tube
feeding for at least 1 week. In Trial 3, dysphagic
patients were allocated within 30 days of admission
to receive enteral tube feeding via PEG versus NG.

Main outcome measures
The primary outcome was based on survival and
the modified Rankin scale (MRS), a measure of
functional outcome (grade 0 indicating no
symptoms and grade 5 indicating severe disability,
requiring help day and night). The primary
outcomes were measured 6 months after
enrolment, blind to treatment allocation, by the
patient or their proxy completing a postal or
telephone questionnaire. 

Results
Trial 1: normal hospital diet versus
normal hospital diet plus oral
supplements
In all, 4023 patients were enrolled by 125 hospitals
in 15 countries. This represents 67% of our original
target of 6000 patients. Only 314 (7.8%) of
patients were judged undernourished at baseline.
Vital status and MRS at the end of the trial were
known for 4012 (99.7%) and 4004 (99.5%),
respectively. Of the 2007 allocated normal hospital
diet, 253 (12.6%) died, 918 (45.7%) were alive with
poor outcome (MRS 3–5) and 823 (41.1%) had a
good outcome (MRS 0–2). Of the 2016 allocated
oral supplements, 241 (12.0%) died, 953 (47.3%)
were alive with poor outcome and 813 (40.4%) had
a good outcome. The supplemented diet was
associated with an absolute reduction in risk of
death of 0.7% (95% CI –1.4 to 2.7; p = 0.5) and a
0.7% (95% CI –2.3 to 3.8, p = 0.6) increased risk
of death or poor outcome.

Trial 2: early enteral tube feeding
versus avoid enteral tube feeding
A total of 859 patients were enrolled by 83
hospitals in 15 countries, 43% of our original
target of 2000. MRS at the end of the trial was
known for 858 (99.9%). At follow-up, of 429
allocated early tube feeding, 182 (42.4%) died,
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157 (36.6%) were alive with poor outcome (MRS
4–5) and 90 (21.0%) had a good outcome (MRS
0–3). Of 430 allocated avoid tube feeding 207
(48.1%) died, 137 (31.9%) were alive with poor
outcome and 85 (19.8%) had a good outcome.
Early tube feeding was associated with an absolute
reduction in risk of death of 5.8% (95% CI –0.8 to
12.5; p = 0.09) and a reduction in death or poor
outcome of 1.2% (95% CI –4.2 to 6.6; p = 0.7).

Trial 3: NG tube feeding versus PEG
tube feeding
In this trial, 321 patients were enrolled by 47
hospitals in 11 countries, 32% of our original
target of 1000 patients. Of 162 allocated PEG, 79
(48.8%) died, 65 (40.1%) were alive with poor
outcome and 18 (11.1%) had good outcome. Of
159 allocated NG, 76 (47.8%) died, 53 (33.3%)
were alive with poor outcome and 30 (18.9%) had
good outcome. PEG was associated with an
increase in absolute risk of death of 1.0% (95% CI
–10.0 to 11.9; p = 0.9) and an increased risk of
death or poor outcome of 7.8% (95% CI 0.0 to
15.5; p = 0.05).

Conclusions
Implications for healthcare
In Trial 1, we were unable to confirm the expected
4% absolute benefit for death or poor outcome
from routine oral nutritional supplements. Our
results would be compatible with oral
supplementation being associated with a 1–2%
absolute benefit or harm, but do not support
routine supplementation of hospital diet for
unselected stroke patients who are predominantly
well nourished on admission.

In Trial 2, our data suggest that a policy of early
tube feeding may substantially reduce the risk of
dying after stroke and it is very unlikely that the
alternative policy of avoiding early tube feeding
would significantly improve survival. Improved
survival may be at the expense of increasing the

proportion surviving with poor outcome. These
data might usefully inform the difficult discussions
about whether or not to feed a patient with a
severe stroke.

In Trial 3, our data suggest that in the first 2–3
weeks after acute stroke, better functional
outcomes result from feeding via NG tube than
PEG tube, although we found no major difference
in survival. These data do not support a policy of
early initiation of PEG feeding in dysphagic stroke
patients.

Recommendations for research
We think it is unlikely that the stroke community
will have the ‘appetite’ for further and much
larger RCTs assessing these interventions. This
view is based on our surveys of clinicians’ views
and the fact that avoiding tube feeding (Trial 2)
and early PEG (Trial 3) are so unlikely to have a
clinically significant benefit for patients. 

Future research might be focused on making NG
tube feeding safer and more effective by
optimising methods of: insertion, confirmation of
correct placement and retention of tubes. Also,
studies need to confirm the increased risk of
gastrointestinal haemorrhage associated with tube
feeding and, if confirmed, establish whether any
interventions might reduce this risk. Our finding
that PEG tube feeding was associated with worse
functional outcomes was unexpected and not
easily explained. Future work might also aim to
establish why these worse outcomes occurred in
PEG-fed patients because patients with prolonged
dysphagia or intolerance of an NG tube are
inevitably fed via a PEG tube.
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NHS R&D HTA Programme

The research findings from the NHS R&D Health Technology Assessment (HTA) Programme directly
influence key decision-making bodies such as the National Institute for Health and Clinical

Excellence (NICE) and the National Screening Committee (NSC) who rely on HTA outputs to help raise
standards of care. HTA findings also help to improve the quality of the service in the NHS indirectly in
that they form a key component of the ‘National Knowledge Service’ that is being developed to improve
the evidence of clinical practice throughout the NHS.

The HTA Programme was set up in 1993. Its role is to ensure that high-quality research information on
the costs, effectiveness and broader impact of health technologies is produced in the most efficient way
for those who use, manage and provide care in the NHS. ‘Health technologies’ are broadly defined to
include all interventions used to promote health, prevent and treat disease, and improve rehabilitation
and long-term care, rather than settings of care.

The HTA Programme commissions research only on topics where it has identified key gaps in the
evidence needed by the NHS. Suggestions for topics are actively sought from people working in the
NHS, the public, service-users groups and professional bodies such as Royal Colleges and NHS Trusts. 

Research suggestions are carefully considered by panels of independent experts (including service users)
whose advice results in a ranked list of recommended research priorities. The HTA Programme then
commissions the research team best suited to undertake the work, in the manner most appropriate to find
the relevant answers. Some projects may take only months, others need several years to answer the
research questions adequately. They may involve synthesising existing evidence or conducting a trial to
produce new evidence where none currently exists.

Additionally, through its Technology Assessment Report (TAR) call-off contract, the HTA Programme is
able to commission bespoke reports, principally for NICE, but also for other policy customers, such as a
National Clinical Director. TARs bring together evidence on key aspects of the use of specific
technologies and usually have to be completed within a short time period.

Criteria for inclusion in the HTA monograph series
Reports are published in the HTA monograph series if (1) they have resulted from work commissioned
for the HTA Programme, and (2) they are of a sufficiently high scientific quality as assessed by the referees
and editors.

Reviews in Health Technology Assessment are termed ‘systematic’ when the account of the search,
appraisal and synthesis methods (to minimise biases and random errors) would, in theory, permit the
replication of the review by others.

The research reported in this monograph was commissioned by the HTA Programme as project number
96/29/01. The contractual start date was in February 1999. The draft report began editorial review in
February 2005 and was accepted for publication in July 2005. As the funder, by devising a commissioning
brief, the HTA Programme specified the research question and study design. The authors have been
wholly responsible for all data collection, analysis and interpretation, and for writing up their work. The
HTA editors and publisher have tried to ensure the accuracy of the authors’ report and would like to
thank the referees for their constructive comments on the draft document. However, they do not accept
liability for damages or losses arising from material published in this report.

The views expressed in this publication are those of the authors and not necessarily those of the 
HTA Programme or the Department of Health. 
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