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1 Introduction 

1.1 Scope of Work 

The purpose of this review is to inform the clinical guideline recommendations about the 

provision of oral nutrition support in acute care in Ireland that will be contained within the 

National Clinical Guideline on Prevention and Treatment of Undernutrition in the Acute Care 

Sector. The clinical question addressed in this report was “To determine clinical and cost-

effectiveness of oral nutrition support on mortality, nutritional status and functional status, 

hospital readmissions, length of hospital stay, complications/ morbidity, and quality of life, 

in malnourished adult hospitalised patients, or those at risk of malnutrition.” To address 

this, HRB-CICER conducted a screening of the literature identified through a systematic 

search and a data extraction and quality appraisal of studies which met the agreed inclusion 

criteria.  

  

  



Clinical and cost-effectiveness of oral nutrition support interventions in hospitalised adults – evidence tables   

Health Research Board – Collaboration in Ireland for Clinical Effectiveness Reviews  
 

Page 8 of 80 
 

2 Methodology 

In agreement with the guideline development group, HRB-CICER conducted a screening of 

the literature identified through a systematic search, and data extraction (evidence tables 

only) and quality appraisal of studies which met the inclusion criteria. The methodology 

employed in this process is described in sections 2.1 and 2.2.  

 

2.1 Criteria for including studies within this review 

2.1.1  Types of studies 

For the review of clinical studies only randomised controlled trials (RCTs) and systematic 

reviews were included. For the review of cost-effectiveness health economic studies 

including full economic evaluation studies (cost-effectiveness analysis, cost-utility analysis 

and cost-benefit analysis), cost analysis, comparative resource use studies, and systematic 

reviews were included.  

 

2.1.2  Types of participants 

The primary population of interest was hospitalised adults, who were malnourished or at 

risk of malnutrition as determined by nutritional screening and or assessment. Adult refers 

to a patient admitted to an adult ward in hospital. In Irish hospitals, this could mean 

patients 16 years of age or older. More often, this means patients who are 18 years of age 

or older. 

The following exclusion criteria were applied:  

 Studies on paediatric wards/hospitals  

 Nutritional management of obesity  

 Disease specific nutrition support (e.g. acute or chronic kidney disease (AKI, CKD), 
cancer, etc.) 

 Area specific nutrition support (e.g. intensive care unit, transplant unit, dialysis unit, 
etc.) 

 Specialised care specific to pregnancy 

 Nutrition support in the community other than home parenteral nutrition (HPN) 
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 Provision of normal food and drink in hospitals; ward environment issues; protected 
meal times 

 Enteral nutrition  

 Parenteral nutrition. 
 
 

2.1.3  Types of interventions 

Studies were eligible for inclusion if they compared any of the following interventions to 

either no treatment (or placebo) or another eligible intervention: 

 Fortified food (food fortification) 

 Oral nutritional supplements 

 Changing meal patterns, provision of additional snacks and/or the provision of 
dietary advice to patients. 

 
 

2.1.4  Types of outcome measures 

The primary outcomes considered included: 

 All-cause mortality 

 Complications/morbidity 

 Nutritional status. 
 

The secondary outcomes considered were as follows: 

 Hospital readmissions 

 Length of hospital stay 

 Survival (time to death) 

 Quality of life 

 Economic outcomes (cost savings, cost-effectiveness measures such as 
Incremental Cost-Effectiveness Ratios (ICERs), use of healthcare resources). 

 

2.1.5  Search methods for identification of studies 

Electronic searches were conducted in Ovid Medline, Embase, Cochrane, CINAHL and Web 

of Science using a search string adapted from National Institute for Health and Care 

Excellence (NICE) clinical guidelines (CG) 32 from January 2013 – July 2017 by Paul Murphy 

(a member of the GDG) (see Appendix 1).  



Clinical and cost-effectiveness of oral nutrition support interventions in hospitalised adults – evidence tables   

Health Research Board – Collaboration in Ireland for Clinical Effectiveness Reviews  
 

Page 10 of 80 
 

2.2 Data collection and analysis 

2.2.1  Selection of studies 

Citations were screened by one reviewer to eliminate clearly irrelevant studies. Two people 

independently reviewed the remaining citations per the inclusion criteria, with any 

disagreements being resolved by discussion, or where necessary a third reviewer.  

 

2.2.2  Data extraction and management 

Data extraction was performed independently by two people with any disagreements being 

resolved by discussion, or where necessary a third reviewer.  

 

2.2.3  Assessment of risk of bias in included studies 

Risk of bias was assessed using The Scottish Intercollegiate Guidelines Network (SIGN) 

quality checklist for systematic reviews and randomised controlled trials, in keeping with 

NICE CG32. Risk of bias for RCTs was also additionally assessed using the Cochrane Risk of 

Bias tool, including the standard domains of allocation sequence generation, allocation 

concealment, blinding, incomplete outcome data, selective outcome reporting, and other 

apparent biases. For systematic reviews of economic analysis, no validated tool was 

identified. Therefore, the SIGN quality checklist for systematic reviews was modified to take 

account of economic specific criteria that determine the quality of economic studies. For 

instance, the transferability of results and the level of attention paid by the authors to 

economic concepts such as analyses’ perspectives and modelling approaches were 

considered in addition to the factors purely assessing systematic review quality. All 

assessment of risk of bias and quality appraisal was performed by two people 

independently, with any disagreement being resolved by discussion or a third reviewer.  
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3 Results 

3.1 Results of the search 

The search strategy (Appendix 1) identified 977 potentially relevant references through 

searching MEDLINE (N=168), Embase (N=396), CINAHL (N=154), Cochrane library (N=44), 

and Web of Science (N=269). After the exclusion of 83 duplicates, 894 records were 

screened, with a further 860 references excluded based on titles and abstracts. A total of 34 

full-text articles were assessed for eligibility. Of these, 23 references were excluded 

according to the inclusion and exclusion criteria. The reasons for exclusion are summarised 

in Appendix 2. This resulted in 11 publications being included in the review. Figure 1 

represents the study flowchart following the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines. 

 

3.2 Included studies 

We included 11 publications. There were nine clinical publications (three systematic reviews 

and six RCTs) and two systematic reviews of economic evaluations. 
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Figure 1 Study flow diagram 
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3.2.1  Systematic reviews of clinical effectiveness 

Three systematic reviews of clinical effectiveness were identified, two of which were 

Cochrane systematic reviews, as summarised in Table 1. Two of the systematic reviews were 

considered high quality and the third of acceptable quality, as presented in Table 2. A brief 

text summary of each systematic review is presented below. 

A Cochrane review by Baldwin et al(1) identified 41 RCTs (n=10,681) assessing the effects of 

supportive interventions (including changes to the organisation of nutritional care, changes 

to the feeding environment, modification of meal profile or pattern, additional 

supplementation of meals and congregate and home meal delivery systems) for enhancing 

dietary intake in malnourished or nutritionally at-risk adults in any healthcare setting. Of the 

meta-analyses conducted, one was of relevance to this report and highlighted that 

identified supportive interventions did not significantly affect hospital length of stay (mean 

difference -0.5 days, 95% confidence interval (CI)(-2.6 to 1.6), five RCTs [three changes to 

organisation of nutritional care, one modification of meal profile/pattern, one 

supplementation of meals], n=667; very low-quality evidence). 

Bally et al(2) identified 22 RCTs (n=3,736) examining nutritional support (including dietary 

counselling, food fortification and oral or enteral feeding) in medical inpatients with 

malnutrition or at risk of malnutrition. No significant differences between intervention and 

control groups were found for the primary outcome of mortality, or the secondary 

outcomes of hospital-acquired infections, functional outcome, or length of hospital stay in 

sub-group analysis by intervention type (oral feeding alone/with dietary advice compared to 

placebo/usual care/no support). Intervention group patients significantly increased their 

weight, caloric, and protein intake compared with control group patients in sub-group 

analysis by intervention type. There was some evidence that oral feeding alone decreased 

non-elective readmissions significantly compared to placebo (risk ratio 0.74, 95% CI (0.57-

0.95), two RCTs, n=492), low-quality evidence). Heterogeneity across RCTs was high, with 

overall low study quality and mostly unclear risk of bias.  

Feinberg et al identified(3) 244 RCTs (n=28,619) examining the effect of oral nutrition 

support (55 trials), general nutrition support (nine trials), fortified food (two trials), mixed 

experimental intervention (12 trials), parenteral nutrition (86 trials) and enteral nutrition 
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(80 trials) in hospitalised adults at nutritional risk. Analysis by the interventions of interest 

for this report (oral nutrition support, general nutrition support and fortified food), found 

no significant differences between intervention and control group for the primary outcome 

of mortality or serious adverse events, or the secondary outcomes of weight and BMI. The 

authors considered all trials to be at high risk of bias. 
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Table 1 Characteristics of included systematic reviews of clinical effectiveness 
Bibliographic reference  Baldwin 2016(1) 

Review design Cochrane systematic review with meta-analysis 

Aim of review  To assess the effects of supportive interventions for enhancing dietary intake in malnourished or nutritionally at-risk adults 

Study quality (based on 
SIGN) 

High quality  

Review search 
parameters 

Electronic searches (until date): 

 Cochrane Library (09.2016) 

 Ovid MEDLINE (1946 - 09.2016) 

 Embase (03.2013) 

 AMED (03.2013) 

 British Nursing Index (03.2013) 

 CINAHL (03.2013) 

 SCOPUS (05.2013) 

 ISI Web of Science (03.2013) 

 ClinicalTrials.gov (09.2016) 

 WHO International (09.2016) 

 Clinical Trials Registry Platform (09.2016) 
 
Other sources: 

 Reference lists of included trials and systematic reviews 

 Conference proceedings  
 
Inclusion criteria: 
P: Adults (≥18 years) 
 
I: 
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 Changes to the organisation of nutritional care 

 Changes to the feeding environment 

 Modification of meal profile or pattern 

 Additional supplementation of meals 

 Congregate and home meal delivery systems 
 

C: Usual Care  
 
O:  
Primary outcomes: 

 Nutritional intake (actual or % change in macro and micronutrient intake) 

 HRQoL (health related quality of life) (validated scores) and patient satisfaction 

 Morbidity/complications  
 
Secondary outcomes: 

 Nutritional status (change in weight, body mass index (BMI), mid-upper arm circumference (MUAC), triceps skin-
fold thickness (TSF) or as otherwise reported) 

 Clinical function (change in clinical functional status (e.g. skeletal muscle strength), respiratory and cardiac 
function, cognitive and behavioural function, activities of daily living) 

 Hospitalisation and institutionalisation 

 Adverse events 

 All-cause mortality 

 Economic costs 
 
Studies: RCT 
 
Exclusion criteria: 

 Children, pregnant women, people with eating disorders or malnutrition in conditions of food insufficiency and 
poverty 
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 Artificial nutrition support via a non-oral route (i.e. enteral tube feeding and parenteral nutrition) 

 Individualised nutritional support including either dietary counselling (i.e. where the individual was required to 
understand and act upon specific nutritional advice, which is most likely to occur in the outpatient setting) 

 Trials of individually prescribed oral nutritional supplements 

 Trials in healthy volunteers 
Review population and 
setting 

Population: Adults (≥18 years)  
 
Measurement of malnutrition: Internationally accepted diagnostic criteria (e.g. MUST) or clinical judgement. Included 
studies: 

 10 Mini Nutritional Assessment (MNA) tool 

 1 Subjective Global Assessment score (SGA) 

 2 Nutritional Risk Screening 2002 (NRS-2002) 

 8 BMI 

 4 combination of indices   

 1 own classification scoring system 

 The remaining trials did not assess nutritional status but authors judged them appropriate to include as the clinical 
background of trial participants meant that they could be considered to be at risk of malnutrition or the patients 
were described as frail or vulnerable 

 
Settings of included studies: 

 Hospital setting (described as elderly rehabilitation wards, intermediate care units, geriatric units, acute trauma 
wards, geriatric acute wards, geriatric orthopaedic wards, medicine for the elderly units and acute medical 
admissions) (n=15) 

 Residential care homes (n=21) 

 Free-living or outpatient settings (n=5) including neurology outpatients, and those enrolled at hospital discharge 

Intervention(s)  Changes to the organisation of nutritional care (13 RCTs, n=3,456) 
o E.g. Use of dietetic or healthcare assistants, staff training in nutritional care, monitoring and 

documentation of nutritional care, implementation of nutritional care pathways/protocols, identification 
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of nutritionally at-risk individuals (e.g. red trays, mandatory nutrition screening) 

 Changes to the feeding environment (5 RCTs, n=351) 
o Changes to dining arrangements/style/setting, protected meal times, feeding assistance 

 Modification of meal profile or pattern (12 RCTs, n=649) 
o Changes to meal pattern (e.g. 5 small meals/day), manipulating energy/nutrient density of foods (e.g. food 

fortification), changes to the taste, flavour, appearance of foods, or a combination 

 Additional supplementation of meals (10 RCTs, n=6,022) 
o Between-meal snacks, drinks or both, supplementation with oral nutritional supplements (e.g. routinely 

provided to entire ward, not individually prescribed) 

 Congregate and home meal delivery systems 
o Home meal delivery systems, community lunch clubs (1 RCT, n=203) 

Control (s) Usual Care 

Outcomes and methods 
of analysis 

Primary outcomes: 

 Nutritional intake (actual or % change in macro and micronutrient intake) 

 HRQoL (validated scores) and patient satisfaction 

 Morbidity/complications  
 
Secondary outcomes: 

 Nutritional status (change in weight, BMI, MUAC, TSF or as otherwise reported) 

 Clinical function (change in clinical functional status (e.g. skeletal muscle strength), respiratory and cardiac 
function, cognitive and behavioural function, activities of daily living) 

 Hospitalisation and institutionalisation 

 Adverse events 

 All-cause mortality 

 Economic costs 
 
Measures of treatment effect: 
Dichotomous data: risk ratios (RRs) with 95% confidence intervals (CIs)  
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Continuous data: mean differences (MDs) with 95% CIs 
 
Follow-up periods: 

 Duration of hospital stay 

 Up to 12 months 
 

Data synthesis: Random effects meta-analysis model 

Results Total number of studies: 41 (10,681 patients) 
 
Number of studies identified in acute hospital setting: 15/41 
 
Outcomes reported relevant to this clinical question: 1 - length of hospital stay (LOS) 
Number of studies: 10 
Subjective findings: 9/10 no difference in LOS between groups 
Meta-analysis: 5 studies (667 patients), MD -0.5 days, 95% CI (-2.6 to 1.6), p = 0.65 
 
Intervention types included:  

 Changes to organisation of nutritional care: 3 studies  

 Modification of meal profile or pattern: 1 study  

 Supplementation of meals: 1 study  
 
Quality of evidence: Very low  

Limitations Search strategy searched the databases for different time periods.  
Of included studies, 15 were carried out in the hospital setting (described as elderly rehabilitation wards, intermediate care 
units, geriatric units, acute trauma wards, geriatric acute wards, geriatric orthopaedic wards, medicine for the elderly units 
and acute medical admissions) resulting in limited meta-analysis by setting.  
 
Risk of heterogeneity among trials was judged to be high as trials were in populations with different clinical backgrounds, 
in different healthcare settings and involved interventions that varied considerably. 

Key: BMI - body mass index; C- Control; CIs - confidence intervals; HRQoL - health related quality of life; I- intervention; LOS - length of hospital stay; MDs - mean 
differences; MNA - Mini Nutritional Assessment; MUAC - mid-upper arm circumference; MUST - Malnutrition Universal Screening Tool; NRS - Nutritional Risk Screening; O – 
outcome; P – population; RCTs - randomised controlled trials; RRs -  risk ratios; SGA - Subjective Global Assessment score; TSF - triceps skin-fold thickness 
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Bibliographic reference  Bally 2016(2) 

Review design Systematic Review with Meta-Analysis 

Aim of review To assess the effects of nutritional support (oral or enteral) on outcomes in medical inpatients with malnutrition or at risk 
of malnutrition. 

Study quality (based on 
SIGN) 

Acceptable  

Review search 
parameters 

Electronic searches: 

 Cochrane Library 

 MEDLINE  

 EMBASE  
Dates: Inception - 11.12.14 
 
Other sources: 

 Reference lists of included trials and systematic reviews 

 Contacting experts 

 clinicaltrials.gov registry 
 
Inclusion criteria: 
P: Medical inpatients (wards of acute care institutions: geriatrics, gastroenterology, cardiology, pneumology, general 
internal medicine, infectious diseases, nephrology, oncology). 
 
I: Any type of nutritional support except for parenteral nutrition 
 
C: No support, usual care or placebo 
 
O: All-cause mortality 
 
Studies: RCTs and quasi-RCTs 
Exclusion criteria: 
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 Critical care wards 

 Nursing homes 

 Long-term facilities 

 Outpatients 

 Surgical patients 

 Patients with pancreatitis. 
Review population and 
setting 

Population: Adults (≥18 years) 
 
Measurement of malnutrition: 

 BMI  

 Nutritional assessment tools (e.g. MUST) 

 Medical conditions strongly associated with malnutrition  
 
Setting: Hospital medical inpatients 

Intervention (s) 1. Dietary advice 
o changes in the organization of nutritional care [e.g. support of dietitians or healthcare assistants, training 

in nutritional care for medical personnel, implementation of nutritional care pathways or protocols, and 
feeding assistance] 

2. Food fortification 
o snacks between meals and increased caloric and protein intake 

3. Oral feeding in addition to meals 
o any type of oral nutritional supplement 

4. Enteral feeding 
o any type of total or partial enteral [tube] feeding. 

 
Included studies: 

 20 oral feeding strategies (including 1-3 above) 

 2 enteral feeding  
Control (s)  No support (number of studies not reported) 
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 Usual care (number of studies not reported) 

 Placebo (n=5) 
Outcomes and methods 
of analysis 

Primary outcome: 
i) All-cause mortality (death from any cause measured at hospital discharge or at follow-up 4-6 months post 

randomization) 
 

Secondary outcomes: 
i) Hospital-acquired infections (new diagnosis after study inclusion until discharge/follow-up) 
ii) Non-elective readmissions (any hospital/ED visit until follow-up) 
iii) Functional outcome (Barthel index) 
iv) LOS (admission/randomization to discharge) 
v) Body weight change (kg, study inclusion until discharge/follow-up) 
vi) Mean daily caloric intake (kcal)  
vii) Daily protein intake (g) during intervention period 

 
Measures of treatment effect: 
Dichotomous data: odds ratios (ORs) with 95% CIs  
Continuous data: MDs with 95% CIs 
 
Data synthesis: Random effects meta-analysis model 

Results Total studies: 22 RCTs (3,736 patients) 
 
Primary outcome: All-cause mortality (all interventions)  

 Oral feeding alone (or with dietary advice) vs placebo/no support (14 studies, 2,756 patients), OR 0.96 95% CI 
(0.72-1.27) 

 
Primary outcome: All-cause mortality by intervention sub-groups  

 Oral feeding alone vs placebo (4 studies, 1,040 patients), OR 1.52 95% CI (0.96-2.39) 

 Oral feeding alone vs usual care (3 studies, 498 patients), OR 0.61 95% CI (0.35-1.05) 

 Oral feeding alone vs no support (1 study, 72 patients), OR 0.47 95% CI (0.13-1.72) 

 Oral feeding with dietary advice vs usual care (5 studies, 554 patients), OR 1.05 95% CI (0.44-2.46) 
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 Oral feeding with dietary advice vs no support (1 study, 592 patients), OR 0.90 95% CI (0.54-1.50) 
 
Secondary outcomes: 

i) hospital- acquired infections (all interventions)  

 Oral feeding alone (or with dietary advice) vs placebo/no support (4 studies, 1,614 patients), OR 0.75 95% CI 
(0.50-1.11) 
 

ii) hospital- acquired infections by intervention sub-groups 

 Oral feeding alone vs placebo (1 study, 455 patients), OR 0.73 95% CI (0.57-0.95) 

 Oral feeding alone vs no support (1 study, 455 patients), OR 0.79 95% CI (0.43-1.45) 

 Oral feeding with dietary advice vs placebo (1 study, 122 patients), OR 0.40 95% CI (0.10-1.62) 

 Oral feeding with dietary advice vs no support (1 study, 592 patients), OR 0.77 95% CI (0.17-3.46) 
 

iii) non-elective readmissions  by intervention sub-groups 

 Oral feeding alone vs placebo (2 studies, 492 patients), RR 0.74 95% CI (0.57-0.95) 

 Oral feeding alone vs no support (1 study, 69 patients), RR 1.37 95% CI (0.33-5.68) 

 Oral feeding with dietary advice vs usual care (2 studies, 263 patients), RR 0.69 95% CI (0.40-1.18) 
 

iv) functional outcome (Barthel index) 

 Oral feeding (alone or with dietary advice) vs placebo/no support (4 studies, 1,007 patients) Mean difference 
(MD) 0.33 95% CI (−0.88 to 1.55) 
 

v) LOS (admission/randomization to discharge) by intervention sub-groups 

 Oral feeding alone vs placebo (4 studies, 981 patients), MD 0.21 95% CI (-1.43 to 1.85) 

 Oral feeding alone vs no support (1 study, 70 patients), MD -1.30 95% CI (-7.32 to 4.72) 

 Oral feeding alone vs usual care (3 studies, 444 patients), MD -1.45 95% CI (-4.86 to 1.95) 

 Oral feeding with dietary advice vs usual care (3 studies, 485 patients), MD -0.66 95% CI (-3.04 to 1.72) 

 Oral feeding with dietary advice vs no support (1 study, 592 patients), MD -2.00 95% CI (-4.86 to 0.86) 
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vi) body weight change (kg) 

 Oral feeding (alone with dietary advice) vs placebo/no support/usual care (16 studies, 1,840 patients), MD 0.72 
95% CI (0.23-1.21) 
 

vii) mean daily caloric intake (kcal)  

 Oral feeding with dietary advice vs no support (1 study, 429 patients), MD 89 95% CI (2.86–175.14) 

 Oral feeding alone vs placebo (2 studies, 66 patients), MD 399.06 95% CI (118.48-679.63) 

 Oral feeding with dietary advice vs usual care (3 studies, 306 patients), MD 434.54 95% CI (391.00-478.08) 

 Oral feeding alone vs usual care (4 studies, 211 patients), MD 445.36 95% CI (73.84 -816.87) 

 Oral feeding alone vs no support (4 studies, 136 patients), MD 417.61 95% CI (131.53-703.70)  
 

viii) daily protein intake (g) during intervention period 

 Oral feeding with dietary advice vs no support (1 study, 429 patients), MD 3.00 95% CI (-0.57 to 6.57) 

 Oral feeding alone vs placebo (2 studies, 66 patients), MD 23.45 95% CI (13.44-33.46) 

 Oral feeding with dietary advice vs usual care (3 studies, 306 patients), MD 18.46 95% CI (12.63-24.28) 

 Oral feeding alone vs usual care (2 studies, 117 patients), MD 21.28 95% CI (-1.25 to 43.82) 

 Oral feeding alone vs no support (4 studies, 136 patients), MD 21.31 95% CI (5.64-36.97) 

Limitations Only searched 3 databases  

Inclusion of quasi randomised designs 

High risk of heterogeneity among trials, overall low study quality and mostly unclear risk of bias.  
Wide 95% CIs for most patient-relevant clinical outcomes preclude any firm conclusions regarding the effects. 
 
Large number of outcomes and subgroup analyses increases risk of type 1 error (i.e. falsely rejecting the null hypothesis). 

Additional comments  

Key: BMI-  body mass index; C- Control; CIs - confidence intervals; I- intervention; LOS - length of hospital stay; MDs - mean differences; O – outcome; OR - odds ratios; P – 
population; RCTs - randomised controlled trials; RRs -  risk ratios;  
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Bibliographic reference  Feinberg 2017(3) 

Review design Systematic Review with Meta-Analysis 

Aim of review To assess the benefits and harms of nutrition support versus no intervention, treatment as usual, or placebo in 
hospitalised adults at nutritional risk. 

Study quality (based on 
SIGN) 

High  

Review search 
parameters 

Electronic searches: 

 Cochrane Central Register of Controlled Trials (CENTRAL)  

 MEDLINE  

 Embase 

 LILACS  

 BIOSIS  
 
Dates: Inception - Feb 2016 
 
Other sources: 

 References lists of included trials & systematic reviews 

 Conference proceedings  

 Contacting pharmaceutical companies  
 
Inclusion criteria: 
P: Adults (≥18 years) at least moderately at risk of malnutrition 
 
I: 

 General nutrition support  

 Fortified foods  

 Oral nutrition supplements  

 Enteral nutrition  



Clinical and cost-effectiveness of oral nutrition support interventions in hospitalised adults – evidence tables   

Health Research Board – Collaboration in Ireland for Clinical Effectiveness Reviews  
 

Page 26 of 80 
 

 Parenteral nutrition  
 
C: 

 No intervention  

 Usual care  

 Placebo 
 

O: 
Primary outcomes:  
i) All-cause mortality 
ii) Serious adverse events  

(International Conference on Harmonisation (ICH) Guidelines for Good Clinical Practice’s definition: that is, any 
untoward medical occurrence that results in death, is life-threatening, requires hospitalisation or prolongation of 
existing hospitalisation, or results in persistent or significant disability or incapacity, or is a congenital anomaly or 
birth defect) 

iii) Health-related quality of life (any validated scale, e.g. SF-36). 
 
Secondary outcomes: 

i) Time to death (survival data) 
ii) Morbidity 
iii) BMI 
iv) Weight  
v) Hand-grip strength  
vi) Six-minute walking distance 

 
Studies: 
RCTs excluding cluster- and quasi-RCTs 
 
Exclusion criteria: 

 Children or adolescents 

 Pregnant or lactating women 
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 People receiving dialysis 

Review population and 
setting 

Population: Adults (aged ≥18 years) 
 
Measurement of malnutrition: Screening tool - the NRS 2002, MUST, MNA, or SGA criteria 
 
Setting: Hospital inpatient 

Intervention(s)  General nutrition support (9 RCTs) 
o aimed at increasing normal food consumption, including but not limited to dietary counselling, 

estimation patients’ requirements, guidance on suitable foods 

 Fortified foods (2 RCTs) 
o normal food enriched with specific nutrients, e.g. energy, proteins, with or without additional vitamins, 

minerals, and trace elements 

 Oral nutrition supplements (55 RCTs) 
o supplementary oral intake of food in addition to normal food, but may replace normal oral intake entirely 

-liquid,  powder, dessert-style, or bars 

 Enteral nutrition (80 RCTs) 
o infusion of a standard liquid formulation through a tube into either the stomach or the small intestine 

 Parenteral nutrition (86 RCTs) 
o intravenous fluids containing both a source of nitrogen and a nonprotein calorie source as well as all 

essential nutrients 

 Mixed interventions (12 RCTs) 
 

Control (s)  No intervention (107 RCTs) 

 Usual care (122 RCTs) 

 Placebo (15 RCTs) 

Outcomes and methods 
of analysis 

Primary outcomes: 
i) All-cause mortality 
ii) Serious adverse  
iii) Health-related quality of life (any validated scale, e.g. SF-36). 
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Secondary outcomes: 

i) Time to death (survival data) 
ii) Morbidity 
iii) BMI 
iv) Weight  
v) Hand-grip strength  
vi) Six-minute walking distance 

 
Measures of treatment effect: 
Dichotomous data: RRs with 95% CIS 
Continuous data: MDs with 95% CIs 
 
Follow-up periods: 

1. End of the trial intervention period as defined by the trialists 
2. Maximum follow-up 

 
As the reviewers considered the end of the trial intervention period as the most important outcome measure time point 
in this review, it is the only one reported in the results section below.  
 
Data synthesis: 
Random effects model 

Results Total studies: 244 RCTs (28,619 patients) 
 
Mean in-hospital intervention length: 10.4 days (range 1 to 32 days) 
 
Primary outcomes: 

i) Mortality at end of intervention 

 General nutrition support (6 studies, 1,420 patients), RR 95% CI: 1.18 (0.74-1.87) 

 Fortified food (2 studies, 290 patients), RR 1.24 95% CI (0.61- 2.54) 

 Oral nutrition (33 studies, 8,529 patients) RR 0.94 95% CI (0.79-1.11) 
 



Clinical and cost-effectiveness of oral nutrition support interventions in hospitalised adults – evidence tables   

Health Research Board – Collaboration in Ireland for Clinical Effectiveness Reviews  
 

Page 29 of 80 
 

iii) Serious adverse events at end of intervention 

 General nutrition support (6 studies, 1,420), RR 1.19 95% CI (0.79-1.78) 

 Fortified food (2 studies, 290 patients), RR 1.24 95% CI (0.61- 2.54) 

 Oral nutrition (33 studies, 8,529 patients) RR 0.92 95% CI (0.79-1.06) 
 

iv) HRQOL  

 No analysis by intervention type 
 
Secondary outcomes: 

i) Time to death at end of intervention 

 No analysis by intervention type 
 

ii) Morbidity at end of intervention 

 No analysis by intervention type 
 

iii) BMI at end of intervention 

 General nutrition support (1 study, 132 patients), MD 1.0 95% CI (-0.67 to 2.67) 

 Fortified food (1 study, 146 patients), MD 1.10 95% CI (-0.24 to 2.44) 

 Oral nutrition (7 studies, 363 patients), MD 0.63 95% CI (-0.09 to 1.35) 
 

v) Weight at end of intervention 

 General nutrition support (4 studies, 962 patients), MD -0.00 95% CI (-0.17 to 0.16) 

 Fortified food (2 studies, 230 patients), MD 1.45 95% CI (-0.92 to 3.83) 

 Oral nutrition (31 studies, 1,924 patients), MD 0.33 95% CI (-0.21 to 0.87) 
 

vi) Hand grip strength at end of intervention 

 No analysis by intervention type 
 

vii) Six minute walking distance at end of intervention 
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 No analysis by intervention type 

Limitations All trials were at high risk of bias and the level of evidence was low. 
 
Large number of outcomes and subgroup analyses increases risk of type 1 error (i.e. falsely rejecting the null hypothesis). 

Additional comments  
 

Key: BMI-  body mass index; C- Control; CIs - confidence intervals; HRQoL - health related quality of life; I- intervention; LOS - length of hospital stay; MDs - mean 
differences; MNA - Mini Nutritional Assessment; MUST - Malnutrition Universal Screening Tool; NRS - Nutritional Risk Screening; O – outcome; P – population; RCTs - 
randomised controlled trials; RRs -  risk ratios; SGA - Subjective Global Assessment score 
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Table 2 Quality appraisal of included systematic reviews (SIGN guidelines) of clinical 
effectiveness  

Domain  Baldwin 
2016(1) 

Bally 
2016(2) 

Feinberg 
2017(3) 

Internal validity 

1.1 Research question is clearly 
defined - inclusion/exclusion 
criteria listed  

Yes 

 

Yes 

 

Yes 

1.2 Comprehensive literature 
search carried out 

Yes 

 

No Yes 

1.3 Two or more people should 
have selected studies 

Yes Yes Yes 

1.4 Two or more people should 
have extracted data 

Yes Yes Yes 

1.5 Status of publication was not 
used as an inclusion criterion 

Yes Yes Yes 

1.6 Excluded studies are listed Yes No Yes 

1.7 Relevant characteristics of 
included studies are provided 

Yes Yes Yes 

1.8 Scientific quality of included 
studies was assessed and reported 

Yes Yes Yes 

1.9 Was the scientific quality of 
the included studies used 
appropriately? 

Yes No  Yes 

1.10 Appropriate methods are 
used to combine the individual 
study findings 

Yes 

 

Yes 

 

Yes 

1.11 The likelihood of publication 
bias was assessed appropriately 

Yes Yes Yes 

1.12 Conflicts of interest are 
declared 

Yes Yes Yes 

Overall assessment of the study 

2.1 What is your overall 
assessment of the methodological 
quality of this review? 

High Acceptable  High 

2.2 Are the results of this study 
directly applicable to the patient 
group targeted by this guideline? 

Yes Yes Yes 

2.3 Notes    
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3.2.2  Randomised controlled trials 

We identified six randomised controlled trials. As summarised in Table 3 to 6 two were oral 

nutritional supplement interventions,(4, 5) two were fortified food,(6, 7) one was nutrition 

support(8) and one multifaceted approach.(9) For each intervention a brief text summary of 

included RCTs is presented before the corresponding evidence table. As summarised in 

Table 7 and Figure 2 and Figure 3, the majority of studies would be considered to be at high 

risk of bias with allocation concealment, blinding of participants, blinding of outcome 

assessors and incomplete outcome reporting being high risk or unclear in the majority of 

studies. 

3.2.2.1 Oral nutritional supplement 

Deutz et el(4) conducted a multicentre, placebo-controlled RCT (n=652 malnourished 

patients aged 65 years or older hospitalised for congestive heart failure, acute myocardial 

infarction, pneumonia, or chronic obstructive pulmonary disease) comparing standard care 

plus two servings/day of either a specialised high-protein oral nutritional supplement or 

placebo. The primary composite endpoint of 90-day post-discharge incidence of death or 

non-elective readmission was similar between groups. Length of stay did not differ between 

groups.  

 

In a multicentre RCT (n=212 malnourished patients in hospital or post-hospital), Huynh et 

al.(5) examined the effect of oral nutritional supplements plus dietary counselling versus 

dietary counselling (control) alone. Two servings (460 ml) of oral nutritional supplements 

were prescribed daily, providing 432 kcal, 16 g of protein and 28 micronutrients. At week 

four, the median increase from baseline in the primary outcome of weight was higher than 

that in the control group. Similarly, the percentage in weight gain was also significantly 

higher in the intervention group compared to the control group (2.6% versus 1.4%, P = 

0.0025).  
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Table 3 Characteristics of included RCTs-Oral nutritional supplements 

Bibliographic reference  Deutz 2016(4) 
 

Country United States 

Study type RCT  

Evidence Level  
(based on SIGN)    

Acceptable  

Participants Total number: 652 
 
Intervention: 328 
Control: 324 
 
Loss to follow-up: 30  

Participant 
characteristics 

Population: Adults (≥65 years) admitted within 72hrs with primary diagnosis of: congestive heart failure, acute 
myocardial infarction, pneumonia, or chronic obstructive pulmonary disease.  
 
Measurement of malnutrition: SGA (class B or C) 
 
Gender:  
298 (47%) male  
324 (53%) female  
 
Age: mean (standard deviation - sd) 
Intervention: 78.1 (8.6) 
Control: 77.7 (8.2) 
 
Exclusion criteria: 

 Diabetes (Type 1 or Type 2)  

 Current active or treated cancer 
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 Impaired renal or liver function 

Intervention(s) Oral nutritional supplementation 
During hospitalization: 
Standard hospital nutritional care plus oral nutritional supplementation 2 servings per day of nutrient-dense ready-to-
drink liquid (Abbott Nutrition), providing:  

 350 kcal 

 20g protein 

 11g fat 

 44g carbohydrate 

 1.5g calcium-HMB 

 160 IU vitamin D 

 Other essential micronutrients 
 
90-day post discharge period: 
Regular dietary intake plus 2 servings daily of nutrient-dense ready-to-drink liquid as above 

Control (s) During hospitalization: 
Standard hospital nutritional care plus 2 servings per day of placebo ready-to drink liquid (Abbott Nutrition), containing:  

 48 kcal 

 12g carbohydrate 

 10mg vitamin C  
 
90-day post discharge period: 
Regular dietary intake plus 2 servings daily of placebo ready-to drink liquid as above  

Length of follow-up Length of study: May 2012-October 2014  
 
Length of  follow-up: 30, 60, 90 days 

Outcome measures Primary outcome: 
i) Composite (measured as a count of events) of death or non-elective readmission within 90 days 

Secondary outcomes: 
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i) Composite of death or non-elective readmission within 30 days  
ii) Composite of death or non-elective readmission within 60 days  
iii) LOS (days) 
iv) Activities of daily living (Katz Index) 
v) Distribution of SGA nutritional status at 90 days  
vi) Change in body weight (kg) at 30 days post discharge 
vii) Serum concentration of 25-hydroxyvitamin D at 30 days 

Results Primary outcome: 
i) Composite of death or non-elective readmission within 90 days (n=622), N (%) 
Intervention: 84 (26.8%) 
Control: 96 (31.1%) 
p: >0.05 
 
Individual breakdown: 
90 day readmission rate (n=622):  Intervention 25.2% vs  Control  25.6% (p: > 0.05) 
90 day mortality (n=622):  Intervention 4.8% vs Control  9.7% (p = 0.018) 
 
Secondary outcomes: 
i) Composite of death or non-elective readmission within 30 days (n=622) 
Intervention: 16.6% 
Control: 17.5% 
p: > 0.775 
 
ii) Composite of death or non-elective readmission within 60 days 
Intervention: 22.0% 
Control: 25.9% 
p: > 0.262 
 
iii) LOS (days) [mean (SD)] 
Intervention: 5.0 (3.2) 
Control: 5.1 (3.6)  
 
iv) Activities of daily living [Median (IQR)] 
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Intervention: 6 (6,6) 
Control: 6 (6,6)  
 

iv) Distribution of SGA class A nutritional status at 90 days 
Intervention: 45.5% 
Control: 30.0%  
odds ratio: 2.04,95% CI (1.28 - 3.25) p = 0.009 
 
vi) Change in body weight (kg) at 30 days post discharge [least square mean (SE)] 
Intervention: 0.55 (0.32) 
Control: 0.26 (0.34) 
P=0.035 
 
vii)  Serum concentration of 25-hydroxyvitamin D at 30 days (least square mean)  
Intervention: 28.2  
Control: 31.1  
P=0.035 

Additional comments Funding: Industry - Abbott Nutrition 
 
Registration Number:  
NCT01626742 
 
Sample size was calculated based on the 90-day readmission but primary outcome was composite of readmission and 
mortality so may be under powered.  
Data was analyzed by the sponsor and subsequently reviewed by an independent statistician – unclear risk of bias.  

Key: CIs - confidence intervals; LOS - length of hospital stay; RCTs - randomised controlled trials; SD- standard deviation; SGA - Subjective Global Assessment score 
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Bibliographic reference  Huynh 2015(5) 

Country India  

Study type RCT 

Evidence Level 
(based on SIGN)       

Low  

Participants Total number: 212 
 
Intervention: 106 
Control: 106 
 
Loss to follow-up: 54 (30 Intervention, 24 Control)  

Participant 
characteristics 

Adults (aged ≥18 years) with moderate/severe malnutrition admitted within 36 hours to either medical or surgical wards 
 
Measurement of malnutrition:  
Modified Subjective Global Assessment, mSGA - % weight loss in the past 6 months & past 2 weeks in the original SGA 
was substituted with the patient’s own subjective assessment of weight loss using 3 scores: no change or mild weight loss 
[A], moderate weight loss [B] or severe weight loss [C]. 
 
Gender:  
115 (55.5%) male  
92 (44.5%) female  
 
Age: mean (sd) 
Intervention: 40.6 (19.6)  
Control: 39.0 (16.4) 
 
Length of stay: Not reported  
Exclusion criteria: 

 Pregnant/lactating females  
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 Females <6 weeks post-partum 

 Diseases (active tuberculosis, acute hepatitis B/C, HIV, diabetes type I/II, dementia, brain metastases, active 
malignancy, severe renal/liver failure, burn injury covering ≥15% of the body, clinically significant ascites, severe 
oedema, eating disorders/psychological conditions that might interfere with dietary intake, severe nausea, 
dysphagia, vomiting, active gastritis, gastrointestinal bleeding)  

 Taking progestational agents, steroids and growth hormone 

Intervention(s) Oral nutritional supplementation (ONS) 
2 servings of ONS per day for 12 weeks. ONS was a powder product (Ensure) in single serving sachets (53g each). 
 
Twice daily provided: 

 432 kcal 

 16g protein 

 60g carbohydrate 

 14g fat 

 28 micronutrients 
 
3 sessions of dietary counselling at baseline, weeks 4 and 8.  

Control (s) 3 sessions of dietary counselling at baseline, weeks 4 and 8.  

Length of follow-up Length of study: October 2010 to October 2011 
 
Length of follow-up: 12 weeks 
 
Intervention started during hospitalisation but some components delivered as outpatients, therefore assessment at 4 
weeks relevant here 
 

Outcome measures Primary outcome: 
i) Change in weight (% weight gain), measured with shoes & jackets removed, using weighing scale 

 
Secondary outcomes: 

i) Change in BMI (calculated from measured weight & height) 
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ii) Change in mSGA score 
iii) Change in albumin albumin (blood sample after a 8-h overnight fast) 
iv) Change in pre- albumin albumin (blood sample after a 8-h overnight fast) 
v) Change in haemoglobin (blood sample after a 8-h overnight fast) 
vi) Change in total protein (blood sample after a 8-h overnight fast) 
vii) Change in C-reactive protein (blood sample after a 8-h overnight fast) 
viii) Change in energy and macronutrient intake (24-h food recall administered by site dieticians) 
ix) Functionality (handgrip strength - grip dynamometer) 

Results Primary outcome  
i) Change in weight at 4 weeks: 
Intervention: 2.6%  
Control:  1.4%  
p-value= 0.0025 
 
Secondary outcomes at 4 weeks: 

i) Change in BMI 

 significant intervention effect reported but figures not reported  
 

ii) Change in mSGA score  

 not measured at 4 weeks 
 

iii) Change in albumin albumin, median (IQR) 
Intervention: 0.38 (0.03,0.76) 
Control:  0.29 (0.04,0.65) 
p-value= 0.5374 

 
iv) Change in pre- albumin albumin, median (IQR) 
Intervention: 40 (10,80) 
Control: 30 (0,70) 
p-value=0.2970 

 
v) Change in haemoglobin  
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 not measured at 4 weeks 
 

vi) Change in total protein 

 not measured at 4 weeks  
 

vii) Change in C-reactive protein, median (IQR) 
Intervention: -3.6 (-25, 0) 
Control: -2.2 (-14.4, 0.22) 
p-value=0.6145 

 
viii) Change in energy and macronutrient intake 

 Significant intervention effect but figures not reported  
 

ix) Functionality (kg) 
Intervention: 1.0 (-1.0, 3.0) 
Control: 1.0 (-1.0, 2.0)  
p-value=0.6269 

Additional comments Large loss to follow-up but was accounted for in sample size. However, statistical approach for dealing with missing data 
was not adequate.  

Key: BMI- body mass index; CIs - confidence intervals; ONS - Oral nutritional supplementation; RCT - randomised controlled trial; SD- standard deviation; SGA - Subjective 
Global Assessment score 
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3.2.2.2 Fortified food 

In a single-blind RCT (n=84 hospitalised patients at nutritional risk from oncology, 

orthopaedics and urology departments) Munk et al(6) examined protein-supplemented 

hospital food versus the standard hospital menu. The primary outcome, the number of 

patients reaching over 75% of their energy requirements, did not differ significantly 

between groups. However, significantly more patients on supplemented food than control 

reached over 75% of their protein requirements. Length of hospital stay did not differ 

between groups. 

 

Stelten et al,(7) in a single-blind RCT (n=47 older patients acutely admitted to hospital), 

examined ad libitum protein-enriched bread (6.9 g protein/serving) and drinking yoghurt (20 

g protein/serving) versus non-enriched bread (3.8 g protein/serving) and yoghurt (7.5 g 

protein/serving), at breakfast, lunch, dinner and in-between meals. At three day 

assessment, mean daily protein intake was significantly higher with enriched foods than 

control (75.0g (SD 33.2) versus 58.4g (SD 14.5), p=0.039). Mean protein intake (g/kg/day) 

was also significantly higher with enriched food (1.1 (SD 0.5) versus 0.9 (SD 0.3), p=0.041).
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Table 4 Characteristics of included RCTs-Fortified Food 

Bibliographic reference  Munk 2014(6) 

Country Denmark  

Study type RCT 

Evidence Level    (based 
on SIGN)       

Acceptable  

Participants Total number: 84 
 
Intervention: 44 
Control: 40 
 
Loss to follow-up: 3 (Intervention) 

Participant 
characteristics 

Adults (aged ≥18 years) at nutritional risk 
 
Measurement of malnutrition:  
 NRS-2002 tool (≥3), applied by nursing staff  
 
Gender:  
34 (41.9%) male  
47 (58.1%) female  
 
Age: mean (sd) 
Intervention: 75 (10)  
Control: 74 (11) 
 
Inclusion criteria: 

 Newly admitted to departments of Oncology, Orthopaedics and Urology   

 Able to eat orally 
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 Anticipated length of hospitalisation ≥3 days 
 
Exclusion criteria: 

 Dysphagia 

 Food allergy/intolerance 

 Anatomical obstructions preventing oral food intake 

 Patients who exclusively received enteral or parenteral nutrition 

 Terminally ill patients 

Intervention(s) Fortified food  
 
A la carte menu of 23 small dishes fortified with natural energy ingredients and protein powder (GlanPro). 
 
All dishes contained: minimum (range) of 6g (6.1–11.5g) of protein, mean (range) energy density 9.4 kJ/g (2.5 kJ/g - 19.8 
kJ/g).  
All but three dishes contained protein powder. Portion sizes: 52g to 110g per dish. 
 
Menu was available using a room service approach. 

Control (s) Standard hospital food service for nutritionally at risk patients 
 
3 main meals (breakfast, lunch, dinner) served from a buffet. 
 
On average contains: 

 9000 kJ 

 95g protein 

 100g fat 

 225g carbohydrate  

Length of follow-up Length of study:  2011–2012 
 
Length of  follow-up: not reported 
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Outcome measures Primary outcome: 
i) % of patients reaching ≥75% of their energy requirements (estimated according to Danish guidelines;  basic 

metabolic rate (BMR) * estimated activity factor) 
ii) % of patients reaching ≥75% of their protein requirements. 

 
Secondary outcomes: 

i) Mean energy intake 
ii) Mean energy and protein intake 
iii) Changes in body weight (patients measured immediately post urination in underwear) 
iv) Changes in hand grip strength (right hand using Jamar 5030J1 hydraulic hand dynamometer) 
v) Length of hospital stay  

Results Primary outcomes 
i) % of patients reaching ≥75% of their energy requirements, N (%) 
Intervention: 31 (76%) 
Control: 28 (70%) 
Risk Ratio 1.1, 95% CI (0.8-1.4), p=0.57 
 
ii) % of patients reaching ≥75% of their protein requirements, N (%) 
Intervention: 27 (66%) 
Control: 12 (30%) 
Risk Ratio 2.2, 95% CI (1.3-3.7), p= 0.001 
 
Secondary outcomes: 
i)  Mean energy intake, kJ (SD) 
Intervention: 5843 (1660) 
Control: 5149 (1832) 
Mean difference  693, 95% CI (-80 to 1466), p= 0.08 
 
ii)  Mean energy and protein intake, kJ (SD) 
Intervention: 53 (16) 
Control: 43 (17) 
Mean difference  9.6, 95% CI (2–16),  p= 0.011 
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iii)  Changes in body weight, kg (SD) 
Intervention: 0.4 (2.6) 
Control: -0.4 (1.8) 
Mean difference -0.8 95% CI (-1.9 to 0.3), p= 0.17 
 
iv)  Changes in hand grip strength, kg (SD) 
Intervention: -0.1 (2.9) 
Control: -0.4 (4.3) 
Mean difference: -0.3, 95% CI (-1.9 to -1.4), p=0.76 
 
v) Length of hospital stay, day (SD) 
Intervention: 15 (10) 
Control: 14 (8)  
Mean difference 1.8, 95% CI (-2 to 6) p=0.38 

Additional comments Funding: Herlev University Hospital Research Unit. 
 
Protein powder provided freely by ‘Toft Care System’ (Copenhagen, Denmark). 
 
Low dropout rates but outcome assessors not blinded (detection bias) 
 
Included within the Feinberg et al,(3) Bally et al,(2) and Baldwin et al(1) systematic reviews. 

Key: CIs - confidence intervals; NRS - Nutritional Risk Screening; RCT - randomised controlled trial; SD- standard deviation 
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Bibliographic reference  Stelten 2014(7) 

Country The Netherlands 

Study type RCT 

Evidence Level    (based 
on SIGN)       

Low  

Participants Total number: 56 
 
Intervention: 28 
Control: 28 
 
Loss to follow-up: 9 (6 Intervention, 3 Control) 

Participant 
characteristics 

Adults (aged ≥55 years), admitted to the department of internal medicine with expected admission duration of ≥ 3 days, 
speaks Dutch and being able to eat independently. 
 
Measurement of malnutrition: Mini Nutritional Assessment (MNA) 
 
Gender:  
21 (44.7%) male  
26 (55.3%) female 
 
Age: mean (sd) 
80.1 (10.7) 
 
Exclusion criteria: 

 Participation in another trial 

 Allergy (milk, gluten and/or soy) 

 Estimated Glomerular Filtration Rate (eGFR) ≤30 ml/ min/1.73 m2 
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 ≤ fluid restriction (500 ml) 

 Restriction to liquid diet 

 Receiving complete tube feeding or parenteral nutrition 

 Palliative care 

 Decreased consciousness 

 Eating disorder 
Intervention(s) Fortified food 

Protein-enriched bread and drinking yoghurt ad libitum. Offered products at breakfast, lunch, dinner and in-between 
meals.  
 
Bread (Carezzobv®) (35g): 
100 kcal, 6.9g protein, 12.5g carbohydrate, 2.2g fat, 2.6g fibre, 80.1mg calcium  
 
Yoghurt (250ml) enriched with Fonterra Whey Protein Concentrate: 150 kcal, 20.0g protein, 15g carbohydrate, 1g fat, 
350mg calcium 

Control (s) Regular bread and drinking yoghurt ad libitum. 
Bread (35g): 82 kcal, 3.8g protein, 13.8g carbohydrate, 0.7g fat, 2.3g fibre, 12mg calcium  
 
Yoghurt (250ml): 150 kcal, 7.5g protein, 24g carbohydrate, 2g fat, 250mg calcium 

Length of follow-up Length of study: September 2013 to January 2014 
 
Length of  follow-up: 3 days  

Outcome measures Primary outcome: 
i) Total intake of protein (g) 
 
Secondary outcome: 
i) Protein intake g/kg body weight 

Results Primary outcome 
i) Total intake of protein (g), mean (sd) 
Intervention: 75.0 (33.2) 
Control: 58.4 (14.5) 
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P= 0.039 
Secondary outcome: 
i) Protein intake g/kg body weight, mean (sd) 
Intervention: 1.1 (0.5) 
Control: 0.9 (0.3) 
P= 0.041 

Additional comments Funding:  
Dutch Ministry of Economic Affairs, Agriculture & Innovation  
 
Registration Number: NCT01907152 
 
Underpowered to detect difference in primary outcome of total intake of protein.  

Key: CIs - confidence intervals; MNA - Mini Nutritional Assessment; RCT - randomised controlled trial; SD- standard deviation 
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3.2.2.3 Nutrition support 

In a single centre RCT (n=55) by Cano-Torres et al,(8) adults hospitalised for 48 hrs or longer 

were randomised to receive either an individualised nutrition plan according to energy and 

protein (1.0–1.5 g/kg) intake requirements plus dietary advice (based on face-to-face 

interviews with patients and their caregivers or family members) or standard nutritional 

management. The average hospital stay was lower in the intervention group compared to 

the control group (6.4 ±3.0 versus 8.4 ±4.0, p=0.03). The mortality rate at six months of 

follow-up was similar in both groups (hazard ratio 0.85; 95% CI, (0.17–4.21)). 
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Table 5 Characteristics of included RCTs-Nutrition Support 

Bibliographic reference  Cano-Torres 2017 (8) 

Country Mexico  

Study type RCT  

Evidence Level   (based 
on SIGN)     

Low  

Participants Total number: 55 
 
Intervention: 28 
Control: 27 
 
Loss to follow-up: 7 (2 Intervention, 4 Control)  

Participant 
characteristics 

Adults (aged ≥20 years), hospitalised for ≥48 hrs  
 
Measurement of malnutrition:  Nutritional risk screening (≥ 3) 
 
Gender:  
22 (40%) male  
33 (60%) female  
 
Age: mean (sd) 
Total: 57.1 (20.7) 
Intervention: 54.7 (22.7) 
Control: 59.6 (18.3) 
 
Exclusion criteria: 

 Expected hospital stay < 48 hrs 

 Consciousness disturbances 
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 Psychiatric disease 

 Pregnancy or breastfeeding 

 Chronic kidney disease 

 Parenteral or enteral nutrition requirements  

 Mechanical ventilation 

 Liver disease 

 Cerebrovascular disease 

 Alcohol intake 

 Malignancy 

 Inability to follow nutritional recommendations 
Intervention(s) Nutrition support (dietary advice) 

Individualized nutrition plan according to energy (estimated by Mifflin's predictive equation) and protein (1.0–1.5 g/kg). 
 
Also, face-to-face dietary advice based on interviews with patients and caregivers/family consisting of: 
(1) Motivation to adhere to a diet 
(2) Estimation of daily dietary intake 
(3) Counselling regarding nutritional information of food supply. 

Control (s) Standard hospital nutritional management - intake of 20–30 kcal/kg per day 

Length of follow-up Length of study: not reported 
 
Length of  follow-up: 
Post discharge, 6 month follow-up for mortality 

Outcome measures Primary outcome: 
i) Length of hospital stay (days from admission to discharge/transfer/death) 
 
Secondary outcomes: 
i) 6 month survival post hospitalization 

Results Primary outcome: 
i)  Length of hospital stay NB: Not stated if mean or median (abstract says average so taken as mean) 
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Intervention: 6.4 ±3.0 
Control: 8.4 ±4.0 
P=0.03 
 
Secondary outcomes: 
i) 6 month survival post hospitalization 
Hazard ratio 0.85; 95% CI (0.17– 4.21), p > 0.05 
 

Additional comments Funding: None declared  
 
Registration Number: None provided  
 
Loss to follow-up (12%) not factored into sample size calculation and missing data not appropriately accounted for in 
analysis – only patients who completed the follow-up period were included in the analysis 
Method of converting linear regression output to odds ratio not described 
Uncertainty over the primary outcome – not specified if mean or median 

Key: CIs - confidence intervals; RCT - randomised controlled trial; SD- standard deviation 
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3.2.2.4 Multifaceted intervention 

Using a stepped wedge design (which involves random and sequential crossover of clusters 

from control to intervention until all clusters are exposed), Schultz et al(9) examined a 

multidisciplinary nutritional intervention of nutrition screening, provision of oral nutritional 

supplements, and flagging patients for feeding assistance, in a single hospital. Multivariable 

analysis of week one data found no relationship between weight loss outcomes and the 

treatment, the ward or time period. 
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Table 6 Characteristics of included RCTs-Multifaceted 

Bibliographic reference  Schultz 2014(9) 

Country Australia  

Study type Stepped wedge cluster RCT. This is an increasingly used design for evaluations of service delivery or policy interventions. 
At the beginning of the study, no clusters are exposed to the intervention. At regular intervals or steps, a cluster or 
clusters are randomised to crossover from control to intervention until all clusters are exposed. 

Evidence Level    (based 
on SIGN)       

Acceptable  

Participants Total number: 20 patients x 4 wards, measured over five time periods (400 observations) 
 
Loss to follow-up: 27 outliers removed from analysis  

Participant 
characteristics 

Adults (aged ≥18 years) at nutritional risk, selected based on diagnostic related groups (e.g. myocardial infarction, 
pneumonia, complex surgical procedures) that were most likely to yield LOS ≥ 1 week 
 
Measurement of malnutrition:  MUST  
 
Gender:  
188 (50.2%) male  
187 (49.8%) female 
 
Exclusion criteria: 

 Critical care units 

 Palliation or surgical removal of tumours or body parts 

 Patients receiving artificial feeding 

 Patients directly admitted to ICU or transferred to wards following a stay of 2 weeks or more in ICU  

 Patients who received an intravenous dose of diuretics on day of body weight measurement  
Intervention(s) Multifaceted:  

1) Staff training on use of MUST delivered by nurse & dietician 
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2) Provision of twice daily (breakfast and dinner) commercially available oral nutritional supplement: flavoured milk 
(198 cal, 9.8g protein, 5g total fat, 3.3g saturated fat) or juice (111 cal, 1g protein, 1g total fat) according to 
patient preference 

3) System of red feeding trays to flag patients requiring full feeding assistance 

Control (s) Not applicable.  
Stepped wedge design involves random & sequential crossover of clusters from control to intervention until all clusters 
are exposed. 

Length of follow-up Length of study: March 2011 to July 2012 
 
Length of  follow-up: 7 and 14 days  

Outcome measures Primary outcome: 
i) Proportion of patients who experienced weight loss (defined as ≥2 kg for patients with admission BMI ≥ 20kg/m2 or ≥1 
kg ‘at risk’ patients with admission BMI <20 kg/m2) 
 
Secondary outcomes: 

i) % weight change  
ii) Absolute weight change (kg) 
iii) Change in BMI (kg/m2) 

Results Primary outcome 
i) Proportion of patients who experienced weight loss at week 1: 
Odds Ratio, 1.2 95% CI (0.4-4.2), p =0.67 
 
Secondary outcomes at week 1: 
Analysed using fixed effects model only, (fixed effects for treatment, time, and step), equivalent to analysis of 
variance/linear regression. The analysis below, highlight that none of the predictor variables (time period, step and 
treatment level) were related to percent weight change, change in BMI (P > 0.40) or absolute weight change.  
 
i) % weight change  
B coefficient -0.07 95% CI (-1.44 to 1.30), p=0.92 
 
ii)  Absolute weight change (kg) 
B coefficient 0.07 95% CI (-1.01 to 0.87), p=0.88 
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ii) Change in BMI (kg/m2) 
B coefficient 0.010 95% CI (-0.33 to 0.35), p=0.96 
 

Additional comments Funding: Royal Adelaide Hospital Nursing Education Fund  

Registration Number: ACTRN12611000020987 

Query over population selection. The study was conducted across 25 wards but only 4 were included in the study, 
purposively sampled based on a high likelihood of caring for patients with a length of stay (LOS) exceeding 7 days. 

No justification for choice of 2kg as clinically significant difference for main outcome 
Key: BMI- body mass index; CIs - confidence intervals; MUST - Malnutrition Universal Screening Tool; RCT - randomised controlled trial; SD- standard deviation 
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Table 7 Quality appraisal of included RCTs (SIGN guidelines) 

Domain  Study 

Cano-
Torres 
2017(8) 

Deutz 
2016(4) 

Huynh 
2015(5) 

Munk 
2014(6) 

Schultz 
2014(9) 

Stelten 
2014(7) 

1.1 The study 
addresses an 
appropriate and 
clearly focused 
question 

Yes Yes Yes Yes Yes Yes 

1.2 The assignment 
of subjects to 
treatment groups is 
randomised 

Yes Yes Yes Yes Yes Yes 

1.3 An adequate 
concealment method 
is used 

Can’t 
say 

Yes Yes Yes No Can’t 
say 

1.4 The design keeps 
subjects and 
investigators ‘blind’ 
about treatment 
allocation 

No Yes No No No No 

1.5 The treatment 
and control groups 
are similar at the 
start of the trial 

Yes 

 

Yes Yes Yes Does not 
apply 

Yes 

1.6 The only 
difference between 
groups is the 
treatment under 
investigation 

Yes Yes Yes Yes Yes Yes 

 

1.7 All relevant 
outcomes are 
measured in a 
standard, valid and 
reliable way 

Yes No No No No Yes 

1.8 What percentage 
of the individuals or 
clusters recruited 
into each treatment 
arm of the study 
dropped out before 
the study was 
completed? 

7/55 = 
12.7% 

30/652 = 
4.6% 

54/212 
= 25.5% 

3/84 = 3.6% 23/400 = 
5.8% 

9/56 = 
16.0% 

1.9 All the subjects 
are analysed in the 
groups to which they 
were randomly 
allocated (often 

No Yes No Yes Can’t say No 
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referred to as 
intention to treat 
analysis) 

1.10 Where the study 
is carried out at more 
than one site, results 
are comparable for 
all sites 

Does 
not 

apply 

Can’t say Can’t 
say 

Does not 
apply 

Does not 
apply 

Does 
not 

apply 

Overall assessment of the study 

2.1 How well was the 
study done to 
minimise bias? 

Low Acceptable Low Acceptable Acceptable Low 

2.2 Taking into 
account clinical 
considerations, your 
evaluation of the 
methodology used, 
and the statistical 
power of the study, 
are you certain that 
the overall effect is 
due to the study 
intervention? 

No No No No No No 

2.3 Are the results of 
this study directly 
applicable to the 
patient group 
targeted by this 
guideline? 

Yes Yes Yes Yes Yes Yes 
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3.2.2.5 Risk of bias of included RCTs 

 
Figure 2 Risk of bias summary 

 
 

 
 

  Low risk of bias   Unclear risk of bias  High risk of bias  

 
 
As summarised in Figure 2 and Figure 3, a randomisation procedure (random sequence 

generation) was reported in all trials, however, only three of the six trials (50%) reported 

adequate information about allocation concealment. Performance bias (i.e. blinding of 

participants and personnel) for objective outcomes was high or not sufficiently described in 

four (70%) studies, mainly because studies were not able to blind for certain intervention 
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types (e.g. dietary counselling). The risk of bias associated with blinding of outcome 

assessment was unclear because no information was reported in five (80%) studies and was 

high in the remainder. Attrition bias showed that only half of the studies reported and 

handled missing data appropriately. There was a low risk of bias for selective outcome 

reporting for the majority of studies (five) as these reported outcomes that were 

prespecified in trail registration or published protocols. The other biases detected related to 

studies being underpowered.  

Figure 3 Risk of bias graph 

 

 
 
 

3.2.3  Systematic reviews of economic evaluations 

Two systematic reviews of economic evaluations were identified, as summarised in Table 8. 

A brief text summary of each systematic review is presented below. Both reviews were 

considered to be low quality, as presented in Table 9.  

Elia et al(10) conducted a systematic review of the cost and cost-effectiveness of using 

standard (commercially available, non-disease specific) oral nutritional supplements (ONS) 

in the hospital setting. They identified nine publications - four full-text papers, two abstracts 

and three reports, one of which contained 11 cost analyses of controlled cohort studies. 

Analysis at the individual study level highlighted that 12 out of a total of 14 studies were 

found to produce a net cost saving favouring the ONS group by a mean 12.2% (sd 23.8%, 

p=0.105). Meta-analysis of studies found that in abdominal surgery in the UK, ONS showed a 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Other bias 

Selective outcome reporting? (reporting bias) 

Incomplete outcome data (attrition bias) 

Blinding of outcome assessment (detection bias) 

Blinding of participants and personnel … 

Allocation concealment (selection bias) 

Random sequence generation  (selection bias) 

Low Unclear  High 
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significant mean net cost saving of £746 per patient (5 studies, £746/patient (se £338), P 

=0.027). The overall quality of the included studies was judged by the authors to have at 

least a moderate risk of bias, with substantial variation between studies.  

Milte et al(11) conducted a systematic review to identify the cost-effectiveness of using 

protein and energy supplementation to treat adults with and at risk of malnutrition. They 

identified 16 publications, six studies where participants were defined as malnourished and 

10 studies with unspecified participant nutritional status. Of these, two studies targeted 

malnourished patients in hospital settings. One study had an ICER that approached the 

Australian willingness-to-pay threshold, while a cost-benefit analysis resulted in savings of 

over €200/patient in abdominal surgery patients receiving two cartons of ONS/day during 

their hospitalisation through a reduced length of stay. Four cost-effectiveness studies in 

patients (from in-patient, community and residential settings) where nutritional status was 

not specified reported a range of findings from cost of US$0.01 per additional kilocalorie 

consumed to cost of €76.10 per one day reduction in length of stay. Included studies were 

of varying quality according to the authors’ assessment which was based on the Drummond 

criteria.  
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Table 8 Characteristics of systematic reviews of cost-effectiveness 

Bibliographic 
reference  

Elia 2016(10) 

Review design Systematic review of cost and cost-effectiveness 

Aim of review   To determine if standard oral nutritional supplements administered only during hospitalisation produce 
cost-effective outcomes and cost savings 

 To identify gaps in knowledge that need to be addressed to help guide clinical practice 

Study quality   (based 
on SIGN) 

Low 

Review search 
parameters 

Electronic database searched: 

 OvidSP: Embase and Medline  

 Health Economic Evaluation Database (HEED) 

 Cochrane Library (including the National Health Service Economic Evaluations Database (NHS EED), 
Cochrane Database of Systematic Reviews, Cochrane Central Register of Controlled Trials and Database 
of Abstracts of Reviews and Effects) 
 

Dates:  Inception to 31.03.2014 
 
Other sources: 

 The Cost-Effectiveness Analysis (CEA) Registry  

 Reference lists of included papers 

 Discussions with experts  
 

Inclusion criteria: 
P: Adults and children (>1 year of age) of any nutritional status treated as hospital inpatients 
I: Oral nutritional supplements (ONS) alone or with other types of intervention, such as dietary advice or 
enteral tube feeding 
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C:  

 No ONS 

 Routine care (which may include ONS in a proportion of patients) 

 Other type of nutritional intervention 
O:  
Primary outcome: 

 Cost or cost-effectiveness - no restrictions on the type of effectiveness outcomes 
 
Secondary outcome: 

 Any functional and/or clinically relevant effect pertinent to cost-effectiveness analysis 
 
Exclusion criteria: 

 Non-English language publications 

 Studies that included drug interventions 

 Animal studies  

 Studies with pregnant and lactating women  

 Studies of disease-specific formulas adapted to the needs of specific diseases and/or digestive or 
metabolic disorders and immune modulating formulas 

 Studies that included exercise as an intervention 

 ONS in combination with drug therapy such as anabolic steroids 

 Studies of one type of ONS vs another  

Review population 
and setting 

Population: adults and children (>1 year of age), however, only adult studies were identified and included in 
the review  
 
Measurement of malnutrition: any nutritional status 

 7 studies included malnourished individuals identified using various criteria 
o <80% standard weight for height, weight loss, abnormal nutritionally relevant blood tests, BMI, 
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upper arm anthropometry, weight loss from admission, MUST 

 7 studies involved malnourished and non-malnourished according to anthropometric criteria:  
o Risk defined as combination of BMI, history of weight loss and age 
o BMI and weight loss from pre-illness 

 1 did not report weight or nutritional status 
 
Settings:  

 Hospital setting 

Intervention(s) ONS alone or with other types of intervention, such as dietary advice (dietary advice provided by a qualified 
healthcare worker to modify the quantity and/or proportions of food ingested) or enteral tube feeding 
 
ONS: defined as a commercially available, ready to consume, multi-nutrient (complete or incomplete), liquid or 
semi-solid product providing a mixture of macronutrients and micronutrients and produced by specialist 
medical nutrition manufacturers 

Control (s)  No ONS (11 studies) 

 Routine care (2 studies) 

 Placebo (1 study) 

Study designs Interventional and observational studies 

Outcomes and 
methods of analysis 

Number of economic evaluations included in the review (by study type): 9  

 4 full-text papers (1 RCT, 1 cohort controlled trial, 1 observational, 1 based on observational and RCT 
data) 

 2 abstracts 

 3 reports (1 with 11 cost analyses [10 RCTs, 1 cohort controlled study], 2 based on observational and 
RCT data)  

 
Analytic approach: 

 Subject level analysis: random effects meta-analyses 
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 Study level analysis: mean values from each study were analysed, using t-tests and the binomial test 

Quality assessment: Risk of bias assessment was based on the Cochrane Handbook for Systematic Reviews of 
Interventions (for controlled clinical trials), Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) for observational studies in epidemiology, and Drummond checklist for economic 
studies (applied only to prospective studies with stated economic outcomes). 

Results Primary outcome: cost analysis  

 2 prospective controlled trials with a cost analysis reported a net cost saving in favour of the ONS 
group, but not statistically significant  

o 1 RCT (n=89): Mean cost £261 lower in ONS group, no significant differences between groups 
o 1 Case-control (n=181): Median of £130.21 per patient. No statistical tests of significance or 

measures of variation were reported 

 11 retrospective studies (n=1,390) (all 2003 £UK) 
o All the hospital studies in the BAPEN report (surgical, non-surgical and mixed surgical and non-

surgical groups) (n=1,390) the overall net cost saving favouring the ONS group 
 Mean £924.3 (95% CI -£63.2 to £1,911.9)/patient based on bed-day costs 
 Mean £623.9 (95% CI -£126.3 to £1,374.1)/patient excess bed-day costs 
 Mean £321.9 (95% CI £45.0 to £598.8)/patient based on complication costs.  

 2 abstracts: cost savings of economic models favoured the ONS group (both 2009 £UK) 
o £138/malnourished patient admitted to hospital 
o £5-£460/elderly patient at high risk of developing pressure ulcers. 

 1 observational study based on hospital database included 0.58million with ONS vs 0.58million without 
(cost year not reported $US) 

o LOS was 21.0% shorter in the ONS group (8.59 v. 10.88 days),  
o Net cost saving of $4,734 (se $10.07) per episode in favour of the ONS group (21.6% cost 

saving).  

 2 studies with international and observational components. 
o 1 modelling study predicted a total annual net cost saving of €2,869,526 (sd €2,078,715) in 

Queensland, Australia, when appropriate nutritional support was used to prevent development 
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of pressure ulcers. (cost year not reported currency € Australia)  
o 1 modelling study concluded there was an overall net cost saving in favour of the proposed NICE 

pathway (£71,800 per 100,000 general population of England), with an ICER of £6,608/QALY 
(cost year not reported £UK). 

 Subject level analysis meta-analysis including 5 UK studies all involving gastrointestinal patients, all 
£2003 UK. 

o Mean cost saving £746/patient (se £338), P =0.027 
o Percentage cost saving (13.2% (se 6.0%), P =0.027) also significantly favoured the ONS group. 

 Study level analysis 
o 12 studies. Cost saving favouring the ONS group mean 12.2% (sd 23.8%) (P=0.050) 
o 14 studies favouring vs not favouring ONS 

 12 favoured the ONS group (P=0.013) 
 
Secondary outcomes:  
Mortality 

 Meta-analysis: (6 studies). Risk ratio 0.691, 95% CI (0.483- 0.89); P =0.043 
o (studies included deaths at 3 and 6 months after admission and one before study day 1) 

 
Complications 

 Proportion of total complications was 35.3% (se 7.6%) less in ONS group (P =0.000; N=7 studies) 
 
Length of hospital stay 

 10/12 studies, mean or median LOS shorter in the ONS group (P= 0.039) 
 

Limitations of this 
review  

English language only  

Additional comments  

Key: BMI-  body mass index; C- Control; CIs - confidence intervals; LOS - length of hospital stay; MUST - Malnutrition Universal Screening Tool; ONS - Oral nutritional 
supplements; O – outcome; P – population; RCT - randomised controlled trial 
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Bibliographic 
reference  

Milte 2013 (11) 

Review design Systematic review of economic evaluations  

Aim of review   To undertake a systematic review to identify economic evaluation studies of protein and energy 
supplementation for the treatment of people with or at risk of malnutrition 

 To provide an overview of the quality of the economic evidence available on this topic 

Study quality   (based 
on SIGN) 

Low  

Review search 
parameters 

Electronic database searched: 

 Cochrane register of Controlled Trials  

 Medline  

 Scopus  

 Web of Knowledge 

 CINAHL  

 Australasian Medical Index 
 
Dates: until December 2012 
 
Other sources: 

 Reference lists of included papers 
 
Inclusion criteria: 
P: Adults (≥18 years) hospitalised, residential and aged care and community dwelling populations 
I: Interventions aiming to increase the energy and protein levels of individuals via oral administration 
C: Usual care, placebo  
O: Economic outcomes: 

 Cost-utility analysis (CUA) 
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 Cost-effectiveness analysis (CEA) 

 Cost-consequence analysis (CCA) 

 Cost-benefit analysis (CBA) 

 Cost-minimisation analysis (CMA) 
 
Exclusion criteria: 

 Patients in critical care settings or recovering from cancer treatment 

 Specialised nutrition components such as specific amino acids or immunomodulatory components 

Review population 
and setting 

Population:  Adults (≥18 years) 
 
Measurement of malnutrition: studies were categorised into one of two groups according to whether 
they had targeted malnourished patients only (according to the criteria within the paper) or did not specify the 
nutritional status of their participants: 

 6 studies targeted malnourished patients  

 10 studies where nutritional status not specified 
 
Settings: Hospitalised, residential and aged care and community dwelling 

Intervention(s) Interventions aiming to increase the energy and protein levels of individuals via oral administration, including: 

 Nutrition screening and assessment 

 Dietary advice 

 Feeding assistance 

 Protein and energy supplementation 

Control (s)  Usual practice (i.e. ad hoc dietary care or a different nutritional supplement with different energy and 
protein content) 

 Placebo (such as a low energy drink) 

Study designs Economic evaluation studies: 
i) Any comparative study, including randomised controlled trials and non-randomised controlled trials 
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ii) Studies employing economic modelling methods  

Outcomes and 
methods of analysis 

Number of economic evaluations included in the review (by study type): 16 

 6 studies targeted malnourished patients  
o 3 CUA (based RCT data with sample sizes ≥ 100 participants) 
o 2 CBA (modelled data) 
o 1 CCA (based RCT data with sample sizes ≥ 100 participants) 
o Perspective: 1 study considered only the incremental costs of the intervention in the analysis, 5 

included costs of medical treatment and social care in the community 
 

 10 studies where nutritional status not specified 
o 1 CUA (based on RCT)  
o 4 CEA (2 based on RCT, 1 historical control trial, 1 quasi RCT) 
o 3 CBA (1 model, 1 RCT, 1 prospective controlled trail) 
o 2 CCA (1 model, 1 non randomised controlled trail) 

 
Analytic approach: Narrative synthesis 
 
Quality assessment: Assessed using the 35-point checklist developed by Drummond and colleagues for quality 
submission of economic evaluations to journals 

Results 6 of 16 specifically targeted patients defined as malnourished 
 
Interventions: 

 All oral nutritional supplements (ONS)  

 1 study also using dietary counselling to their intervention and control groups 
 
Settings:  

 2 patients with gastrointestinal disease 

 2 older adults admitted to hospital 
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 1 older adults in residential care facilities 

 1 community dwelling older adults 
 
Results relevant to this clinical question (i.e. hospital specific where available): 

 6 studies targeted malnourished patients (2 hospital specific): 
o 1 CUA neared the Australian cost-effectiveness threshold providing ONS to older people admitted 

to hospital as well as routine vitamin D and calcium supplementation and telephone support from 
a dietician upon discharge, an ICER of €26,962/QALY. 

o 1 CBA indicated cost savings of over €200/patient in abdominal surgery patients receiving 2 
cartons of ONS/day during their hospitalisation through a reduced LOS. 

 

 10 studies where nutritional status not specified  
o 4 CEAs (from in-patient, community and residential) reported on different outcomes including:  

 LOS, kilocalorie consumed, weight gained, distance walked. With ICERs of 
US$0.01/kilocalorie additional consumed, €76.10/1 day reduction in LOS, 
US$4.84/additional meter walked (only costs for the physical activity intervention not the 
nutrition intervention in their estimates).  

 Intervention in all 4 was ONS, aiming to provide between 1,068 kJ and 10g protein and to 
2,500 kJ and 28g protein additional per day. 

o 6 remaining studies not hospital related 
 

Limitations of this 
review  

Heterogeneity of study types, settings, outcomes  
No analysis by setting   
Lack of economic evaluations reported  

Additional comments  

Key: BMI-  body mass index; C- Control; CBA - Cost-benefit analysis; CCA - Cost-consequence analysis; CEA - Cost-effectiveness analysis; CIs - confidence intervals; CMA - 
Cost-minimisation analysis; CUA - Cost-utility analysis; LOS - length of hospital stay; MUST - Malnutrition Universal Screening Tool; ONS - Oral nutritional supplements; O – 
outcome; P – population; RCT - randomised controlled trial 
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Table 9 Quality appraisal of systematic reviews of economic evaluations 

Domain  Study  

Elia 2016(10) Milte 2013(11) 

1.1 Research question is clearly defined 
Inclusion/exclusion criteria listed  

Yes  Yes 

1.2 Comprehensive literature search 
carried out 

Yes  Yes  

1.3  Two or more people should have 
selected studies 

No Yes 

1.4  Two or more people should have 
extracted data 

Can’t say  Yes 

1.5 status of publication was not used 
as an inclusion criterion 

Yes  Yes  

1.6 excluded studies are listed No No 

1.7 relevant characteristics of included 
studies are provided 

No Yes 

1.8 scientific quality of included studies 
was assessed and reported 

Yes  Yes  

1.9 Was the scientific quality of the 
included studies used appropriately? 

Yes Can’t say  

1.10 Appropriate methods are used to 
combine the individual study findings 

No Yes 

1.11 The likelihood of publication bias 
was assessed appropriately 

No No 

1.12 Conflicts of interest are declared Yes Yes 

1.13 Was transferability and 
generalisability adequately addressed? 

No Can’t say  

1.14 Was there evidence that the 
authors considered the following areas 
appropriately: Perspective, Time 
horizon, clinical effectiveness, HrQol, 
costing approach, Modelling, 
Discounting, Sensitivity analysis, 
Threshold? 

No No 

OVERALL ASSESSMENT OF THE STUDY 

2.1 What is your overall assessment of 
the methodological quality of this 
review? 

Low Low 

2.2 Are the results of this study directly 
applicable to the patient group 
targeted by this guideline? 

Yes Yes 



 

Page 72 of 80 
 

References 

1. Baldwin C, Kimber Katherine L, Gibbs M, Weekes Christine E. Supportive interventions for 
enhancing dietary intake in malnourished or nutritionally at-risk adults. Cochrane Database 
of Systematic Reviews [Internet]. 2016; (12). Available from: 
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009840.pub2/abstract. 

2. Bally MR, Yildirim PZB, Bounoure L, Gloy VL, Mueller B, Briel M, et al. Nutritional Support and 
Outcomes in Malnourished Medical Inpatients A Systematic Review and Meta-analysis. Jama 
Internal Medicine. 2016;176(1):43-53. 

3. Feinberg J, Nielsen Emil E, Korang Steven K, Halberg Engell K, Nielsen Marie S, Zhang K, et al. 
Nutrition support in hospitalised adults at nutritional risk. Cochrane Database of Systematic 
Reviews [Internet]. 2017; (5). 

4. Deutz NE, Matheson EM, Matarese LE, Luo M, Baggs GE, Nelson JL, et al. Readmission and 
mortality in malnourished, older, hospitalized adults treated with a specialized oral 
nutritional supplement: A randomized clinical trial. Clinical nutrition (Edinburgh, Scotland). 
2016;35(1):18-26. 

5. Huynh DTT, Devitt AA, Paule CL, Reddy BR, Marathe P, Hegazi RA, et al. Effects of oral 
nutritional supplementation in the management of malnutrition in hospital and post-
hospital discharged patients in India: a randomised, open-label, controlled trial. Journal of 
Human Nutrition and Dietetics. 2015;28(4):331-43. 

6. Munk T, Beck AM, Holst M, Rosenbom E, Rasmussen HH, Nielsen MA, et al. Positive effect of 
protein-supplemented hospital food on protein intake in patients at nutritional risk: a 
randomised controlled trial. Journal of Human Nutrition and Dietetics. 2014;27(2):122-32. 

7. Stelten S, Dekker IM, Ronday EM, Thijs A, Boelsma E, Peppelenbos HW, et al. Protein-
enriched 'regular products' and their effect on protein intake in acute hospitalized older 
adults; a randomized controlled trial. Clinical Nutrition. 2014. 

8. Cano-Torres EA, Simental-Mendia LE, Morales-Garza LA, Ramos-Delgado JM, Reyes-Gonzalez 
MM, Sanchez-Nava VM, et al. Impact of Nutritional Intervention on Length of Hospital Stay 
and Mortality among Hospitalized Patients with Malnutrition: A Clinical Randomized 
Controlled Trial. Journal of the American College of Nutrition. 2017;36(4):235-9. 

9. Schultz TJ, Kitson AL, Soenen S, Long L, Shanks A, Wiechula R, et al. Does a multidisciplinary 
nutritional intervention prevent nutritional decline in hospital patients? A stepped wedge 
randomised cluster trial. e-SPEN Journal. 2014;9(2):e84-e90. 

10. Elia M, Normand C, Norman K, Laviano A. A systematic review of the cost and cost 
effectiveness of using standard oral nutritional supplements in the hospital setting. Clinical 
Nutrition. 2016;35(2):370-80. 

11. Milte RK, Ratcliffe J, Miller MD, Crotty M. Economic evaluation for protein and energy 
supplementation in adults: opportunities to strengthen the evidence. European Journal of 
Clinical Nutrition. 2013;67(12):1243-50. 

12. Beck A, Andersen UT, Leedo E, Jensen LL, Martins K, Quvang M, et al. Does adding a dietician 
to the liaison team after discharge of geriatric patients improve nutritional outcome: a 
randomised controlled trial. Clinical Rehabilitation. 2015;29(11):1117-28. 

13. Beck AM, Holst M, Rasmussen HH. Oral nutritional support of older (65 years+) medical and 
surgical patients after discharge from hospital: systematic review and meta-analysis of 
randomized controlled trials. Clinical Rehabilitation. 2013;27(1):19-27. 

14. Bouillanne O, Curis E, Hamon-Vilcot B, Nicolis I, Chretien P, Schauer N, et al. Impact of 
protein pulse feeding on lean mass in malnourished and at-risk hospitalized elderly patients: 
a randomized controlled trial. Clinical nutrition (Edinburgh, Scotland). 2013;32(2):186-92. 

15. Hegerova P, Dedkova Z, Sobotka L. Early nutritional support and physiotherapy improved 
long-term self-sufficiency in acutely ill older patients. Nutrition. 2015;31(1):166-70. 

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009840.pub2/abstract


 

Page 73 of 80 
 

16. Liu M, Yang J, Yu X, Huang X, Vaidya S, Huang FG, et al. The role of perioperative oral 
nutritional supplementation in elderly patients after hip surgery. Clinical Interventions in 
Aging. 2015;10:849-58. 

17. Malafarina V, Uriz-Otano F, Malafarina C, Martinez JA, Zulet MA. Effectiveness of nutritional 
supplementation on sarcopenia and recovery in hip fracture patients. A multi-centre 
randomized trial. Maturitas. 2017;101:42-50. 

18. Matarese LE, Luo M, Loman BR, Mitchell DC, Baggs GE, Nelson JL, et al. Specialized oral 
nutritional supplement (ONS) improves nutrient intake of hospitalized, malnourished older 
adults without decreasing regular food intake. Clinical Nutrition. 2016;35:S151. 

19. Meehan A, Loose C, Bell J, Partridge J, Nelson J, Goates S. Health System Quality 
Improvement: Impact of Prompt Nutrition Care on Patient Outcomes and Health Care Costs. 
Journal of Nursing Care Quality. 2016;31(3):217-23. 

20. Niitsu M, Ichinose D, Hirooka T, Mitsutomi K, Morimoto Y, Sarukawa J, et al. Effects of 
combination of whey protein intake and rehabilitation on muscle strength and daily 
movements in patients with hip fracture in the early postoperative period. Clinical Nutrition. 
2016;35(4):943-9. 

21. Porter J, Haines TP, Truby H. The efficacy of Protected Mealtimes in hospitalised patients: a 
stepped wedge cluster randomised controlled trial. Bmc Medicine. 2017;15. 

22. Porter J, Ottrey E, Huggins CE. Protected Mealtimes in hospitals and nutritional intake: 
Systematic review and meta-analyses. International Journal of Nursing Studies. 2017;65:62-
9. 

23. Sharma M, Wahed S, O'Dair G, Gemmell L, Hainsworth P, Horgan AF. A randomized 
controlled trial comparing a standard postoperative diet with low-volume high-calorie oral 
supplements following colorectal surgery. Colorectal Disease. 2013;15(7):885-91. 

24. Sohrabi Z, Eftekhari MH, Eskandari MH, Rezaianzadeh A, Sagheb MM. Intradialytic Oral 
Protein Supplementation and Nutritional and Inflammation Outcomes in Hemodialysis: A 
Randomized Controlled Trial. American Journal of Kidney Diseases. 2016;68(1):122-30. 

25. Sousa AA, Porcaro-Salles JM, Soares JMA, Meyer De Moraes G, Souza Silva G, Abreu Sepulcri 
R, et al. Tolerance of early oral feeding in patients subjected to total laryngectomy. Head and 
Neck. 2016;38:E643-E8. 

26. Tassone EC, Tovey JA, Paciepnik JE, Keeton IM, Khoo AY, Van Veenendaal NG, et al. Should 
we implement mealtime assistance in the hospital setting? A systematic literature review 
with meta-analyses. Journal of Clinical Nursing. 2015;24(19-20):2710-21. 

27. Tavenier J, Haupt TH, Andersen AL, Buhl SF, Langkilde A, Andersen JR, et al. Nutritional 
supplementation during hospitalization is associated with an earlier decrease in suPAR in 
acutely ill older medical patients with SIRS. European Geriatric Medicine. 2016;7:S157. 

28. Tavenier J, Haupt TH, Andersen AL, Buhl SF, Langkilde A, Andersen JR, et al. A high-protein 
diet during hospitalization is associated with an accelerated decrease in soluble urokinase 
plasminogen activator receptor levels in acutely ill elderly medical patients with SIRS. 
Nutrition Research. 2017;41:56-64. 

29. Thorne F, Baldwin C. Multimodal interventions including nutrition in the prevention and 
management of disease-related malnutrition in adults: A systematic review of randomised 
control trials. Clinical Nutrition. 2014;33(3):375-84. 

30. Yoshimura Y, Uchida K, Miyahara T, Onishi T, Okabe M, Tateyama Y. Impact of BCAA 
enriched nutritional support on rehabilitation in hospitalized frail elderly patients: A 
randomized cotrolled trial. Clinical Nutrition. 2013;32:S137. 

31. Young AM, Mudge AM, Banks MD, Ross LJ, Daniels L. Encouraging, assisting and time to EAT: 
improved nutritional intake for older medical patients receiving Protected Mealtimes and/or 
additional nursing feeding assistance. Clinical nutrition (Edinburgh, Scotland). 
2013;32(4):543-9. 



 

Page 74 of 80 
 

32. van den Berg GH, Lindeboom R, van der Zwet WC. The effects of the administration of oral 
nutritional supplementation with medication rounds on the achievement of nutritional 
goals: a randomized controlled trial. Clinical nutrition (Edinburgh, Scotland). 2015;34(1):15-
9. 

33. Wade K, Flett M. Which "nutritional models-of-care' improve energy and protein intake, 
clinical outcomes and malnutrition in hospitalised patients? Nutrition & Dietetics. 
2013;70(1):7-15. 

34. Wang Y, Liu XJ, Robitaille L, Eintracht S, MacNamara E, Hoffer LJ. Effects of vitamin C and 
vitamin D administration on mood and distress in acutely hospitalized patients. The 
American journal of clinical nutrition. 2013;98(3):705-11. 

  



 

Page 75 of 80 
 

Appendix 1 

Table A.1 Search string used  

DATABASE  
 

MEDLINE on   OVID N=168 

INTERVENTIONS  1    exp dietary supplements/ or (diet* adj1 supplement*) or exp diet 
therapy/ or (diet* adj1 intake).mp. or (diet* adj1 advice).mp. or (diet* 
adj counsel*).mp.     51652 
  
2    feeding methods/ or exp energy intake/ or ( fat adj1 intake) or  
(energy adj1 intake) or (food adj1 intake) or (protein adj1 intake)      
130926 
  
3    exp Foods, Specialized/ or exp Food, Formulated/ or exp Food, 
Fortified/    27146 
  
4    ((formula* adj1 diet*) or (formula* adj1 food*) or (formula* adj1 
nutrition) or (enriched adj1 food*) or (enriched adj1 nutrition) or 
(enriched adj1 diet*) or (food* adj1 fortified) or (food adj1 
consistenc*)).mp     21440 
  
5    exp Food/ or exp Dietary Supplements/ or exp Dietary 
Carbohydrates/     1155985 
  
6    ((calori* adj1 intake) or (calori* adj1 supplement*) or (vitamin adj1 
supplement*) or (mineral adj1 supplement*) or (multivitamin adj1 
supplement*) or (protein adj1 supplement*) or (nutrient adj1 
supplement*) or (multinutrient adj1 supplement*)).mp.     16088 
  
7     (sip adj1 feed*) or (nutrient adj1 drink*) or snack*.ti,ab   5415 

 
 

 
CONTEXT 

8     exp nutrition therapy/ or exp nutritional status/ or exp nutritional 
support/ or exp nutrition disorders/ or (nutrition* adj1 support).mp. 
or (nutrition* adj1 supplement*).mp. or (oral adj1 nutrition*).mp.      
422805 

 

POPULATION  9    exp patients/ or (hospitalized adj1 patient*).mp. or inpatient*.mp. 
147771 
  
10    exp malnutrition/ or (malnutrition or malnourish* or 
undernourish*).mp.  136750  

 

COMBINE 
 
 

11 1 or 2 or 3 or 4 or 5 or 6 or 7    1267326      (interventions) 
  
12 8 and 11    147211              (interventions and nutrition) 
  
13 9 and 12   1173                        (malnourished patients) 
  
14 10 and 13   540          (interventions and nutrition and patients) 
  
15 limit 14 to yr="2013 - 2017"    168 

 
 
 
 
N=168 
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DATABASE EMBASE  on  Elsevier 
 

N=396 

INTERVENTIONS  #1    'dietary intake'/exp OR 'dietary supplement'/exp OR 'diet'/mj 
OR 'diet therapy'/exp OR (dietary NEXT/1 intake) OR (diet* NEXT/1 
advice) OR (diet* NEXT/1 counsel*)    666,468 
 
#2     'fat intake'/exp OR (energy NEXT/1 supplement*) OR (energy 
NEXT/1 intake) OR 'caloric intake'/exp OR 'food intake'/exp OR 
'protein intake'/exp OR 'dietary fiber'/exp     384,042* 
 
#3    (formula NEXT/1 diet) OR (formula NEXT/1 nutrition) OR 
(enriched NEXT/1 food*) OR (enriched NEXT/1 nutrition) OR 
(enriched NEXT/1 diet) OR (food NEXT/1 consistenc*) OR (food 
NEAR/1 fortified) OR (food NEAR/1 formula*)     5,498* 
 
#4    (vitamin NEXT/1 supplement*) OR (mineral NEXT/1 
supplement*) OR (multivitamin NEXT/1 supplement*) OR (protein 
NEXT/1 supplement*) OR (nutrient NEXT/1 supplement*)     34,539* 
 
#5     (sip NEXT/1 feed) OR (nutrient NEXT/1 drink*) OR snack:ti OR 
snacks:ti     1,342* 
 
#6      #1 OR #2 OR #3 OR #4 OR #5     699,147* 
 

 

CONTEXT #7    ('nutrition supplement'/exp OR nutritional disorder/exp OR 
(nutrition* NEXT/1 supplement*) OR (nutrition* NEXT/1 support) 
OR (oral NEXT/1 nutrition*)         
218,396* 
 

 

POPULATION #9    'patient'/exp OR 'patients'/exp OR (hospitalized NEAR/1 
patient*) OR inpatient*:ti,ab     2,080,895 
 
#10     'malnutrition'/exp OR malnutrition:de,ti,ab OR 
malnourish*:de,ti,ab OR undernourish*:de,ti,ab     161,529 
 

 

COMBINE: 
 

#8    #6 AND #7    20,192*      (interventions and nutrition) 
 
#11    #8 AND #9 AND #10     4,225   
(interventions and nutrition and population)  
 
#12   #11 AND (2013:py OR 2014:py OR 2015:py OR 2016:py OR 
2017:py)     1,916                          (limit years) 

 

Limit: years 
Limit: embase 
NOT medline 
Limit: age ranges  
 

#11 AND (2013:py OR 2014:py OR 2015:py OR 2016:py OR 2017:py) 
AND [embase]/lim NOT [medline]/lim AND ([adolescent]/lim OR 
[adult]/lim OR [aged]/lim OR [middle aged]/lim OR [very elderly]/lim 
OR [young adult]/lim)     396 

 
N=396 
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DATABASE CINAHL  on Ebscohost 
 

N=154 

INTERVENTIONS  S1   dietary intake OR dietary supplement* OR dietary advice OR 
dietary counsel*      44,471 
 
S2    fat intake OR energy supplement* OR energy intake OR caloric 
intake OR food intake OR protein intake OR dietary fiber31,412 
 
S3    formula N1 diet* OR formula N1 nutrition OR formula N1 
feeding OR enriched N1 food* OR enriched N1 nutrition OR 
enriched N1 diet OR food* N1 fortified OR food N1 formula OR food 
N1 consistenc*       4,388 
 
S4    vitamin N1 supplement* OR mineral N1 supplement* OR 
multivitamin N1 supplement* OR protein N1 supplement* OR 
nutrient N1 supplement*    5,439  
  
S5      sip n1 feed* OR nutrient N1 drink* OR TI snack*      1,137  
 
S6     S1 OR S2 OR S3 OR S4 OR S5      73,546 
 

 

CONTEXT S7    MW nutritional supplements OR MH nutrition disorders OR 
nutrition* n1 supplement* OR MW nutrition support OR nutrition* 
N1 support OR oral N1 nutrition*       9,189 
 

 

POPULATION S9    SU patient* OR patient* OR inpatient* OR hospitalized patients    
1,401,876 
 
S11     (MH "Malnutrition") OR (MH "Protein-Energy Malnutrition") 
OR malnutrition OR malnourish* OR undernutrition      11,533 
 
S10     S9 AND S11    5,476  
 

 

COMBINE: 
 

S8    S6 AND S7     3,376       (interventions and nutrition) 
 
S10    5, 476   ( malnourished patients) 
 
S11   596    (interventions and nutrition and malnourished patients) 
 
Limit: years 2013 – 2017   154 
 

 
 
N=154 
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DATABASE COCHRANE LIBRARY   
( all: reviews, trials, methods etc) 

 

 

INTERVENTIONS  #8 MeSH descriptor: [Eating] explode  3013 
#9 MeSH descriptor: [Food, Formulated] explode 
 1245 
#10 food next formula* or food next fortified or food next 
intake or energy next intake or diet* next intake or diet next 
therapy or diet next advice or diet* next counsel*  21983 
 
#11 #8 or #9 or #10      24220 
 

 

CONTEXT #1 nutrition* near/2 support  1742 
#2 nutrition near/2 supplement*  793 
#3 oral near/2 nutrition  264 
#4 oral near/2 supplement*  2461 
#5 MeSH descriptor: [Nutrition Therapy] explode  8475 
#6 MeSH descriptor: [Nutritional Support] explode 3336 
#7 #1 or #2 or #3 or #4 or #5 or #6      12370 
 

 

POPULATION #13 patient* or inpatient*  629724 
#14 malnutrition or malnourish* or undernourish* or 
underfeed*  3259 
#15 #13 and #14  2150            (malnourished patients) 
 

 

COMBINE: 
 

#12 #7 and #11  4844     (nutrition AND interventions) 
 

 

All Cochrane 
databases: 
Limit: years 
2013 - 2017 
 

#16 #12 and #15 44      
 
(nutrition AND interventions and malnourished patients,  
2013-2017) 
 

 
N=44 
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DATABASE WEB OF SCIENCE -  SCIENCE CITATION INDEX  
 Web of Knowledge 

 

 

INTERVENTIONS  #1   36,823   TS=(dietary NEAR/1 intake) 
 
#2    49,360   TS=("dietary intake" OR dietary NEAR/1 
supplement* OR "diet therapy" OR diet* NEAR/1 advice OR 
diet NEAR/1 counsel*) 
 
# 3    95,376    TS=("fat intake" OR energy NEAR/1 
supplement* OR "energy intake" OR "caloric intake" OR "food 
intake" OR "protein intake" OR "dietary fiber") 
 
# 4    12,606     TS=(formula NEAR/1 diet* OR formula NEAR/1 
nutrition OR formula NEAR/1 feeding OR enriched NEAR/1 
food* OR enriched NEAR/1 nutrition OR enriched NEAR/1 diet 
OR food* NEAR/1 fortified OR food NEAR/1 formula OR food 
NEAR/1 consistenc*) 
 
# 5     29,528     TS=(vitamin NEAR/1 supplement* OR mineral 
NEAR/1 supplement* OR multivitamin NEAR/1 supplement* 
OR protein NEAR/1 supplement* OR nutrient NEAR/1 
supplement*) 
 
# 6    6,999     TS=(sip NEAR/1 feed* OR nutrient NEAR/1 drink* 
OR snack*) 
 
#7    188,313    #6 OR #5 OR #4 OR #3 OR #2 OR #1    
(interventions) 
 

 

CONTEXT # 8 34,675    TS=(nutritional supplements OR nutrition* 
NEAR/1 supplement* OR nutrition support OR nutrition* 
NEAR/1 support OR oral NEAR/1 nutrition*) 
 

 

POPULATION #9  4,641,550   TS=(patient* OR patient* OR inpatient* OR 
hospitalized NEAR/1 patients) 
 
#10  41,122    TS=(malnutrition OR malnourish* OR 
undernutrition OR undernourish*) 
 
#11  14,983    #9 AND #10      (malnourished patients) 
 

 

COMBINE: 
 

#12    869   #7 AND #8 AND #11      (interventions AND nutrition 
AND malnourished patients) 

 

Limit: years 
2013 - 2017 

#13  8,297,556   PY=(2013-2017) 
#14    269    #12 AND #13     

 
N=269 
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Appendix 2 

Table 2.a Characteristics of excluded studies  

Study  Reason for exclusion  

Beck 2015(12) Intervention group not relevant (dietician liaison team after discharge) 

Beck 2013(13) Population not relevant (discharged patients) 

Bouillanne 2013(14) Population not relevant (post acute rehab ward) 

Hegerova 2015(15) Intervention group not relevant (multifaceted intervention of early nutrition 
support and physical activity) 

Liu 2015(16) Population not relevant (area specific nutrition support – hip fracture patients) 

Malafarina 2017(17) Population not relevant (post acute rehab centres) 

Matarese 2016(18) Study design not RCT 

Meehan 2016(19) Study design not RCT 

Niitsu 2016(20) Intervention group not relevant (multifaceted intervention of whey protein 
intake and rehabilitation on muscle strength and daily movements) 

Porter 2017(21) Intervention group not relevant (protected meal time) 

Porter 2017(22) Intervention group not relevant (systematic review of protected meal time) 

Sharma 2013(23) Population not relevant (area specific nutrition support – colorectal surgery 
patients) 

Sohrabi 2016(24) Population not relevant (area specific nutrition support – hemodialysis) 

Sousa 2016(25) Population not relevant (disease specific nutrition support – laryngeal or 
hypopharyngeal carcinoma) 

Tassone 2015(26) Intervention group not relevant (systematic review of mealtime assistance) 

Tavenier 2016(27) Intervention group not relevant (multifaceted intervention of nutritional 
support and resistance training) 

Tavenier 2017(28) Intervention group not relevant (multifaceted intervention of nutritional 
support and resistance training) 

Thorne 2014(29) Intervention group not relevant (systematic review of multimodal 
interventions, i.e. nutrition intervention plus ≥2 other elements of supportive 
care including nursing support, pharmacology, occupational therapy, exercise 
etc).  

Yoshimura 2013(30) Population not relevant (post acute rehab centre) 

Young 2013(31) Study design not RCT 

Van den Berg 2015 
(32) 

Outcome not relevant (outcome is patient compliance with taking ONS) 

Wade 2013 (33) Intervention group not relevant (environmental)  

Wang 2013 (34) Outcome not relevant (mood and psychological distress) 

 




