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Better care through better nutrition: Value 

and effects of Medical Nutrition

A summary of the evidence base

Medical Nutrition International Industry (MNI)

Updated and expanded dossier on Medical Nutrition

The Burden of malnutrition

• What is malnutrition and how it is identified

• Prevalence of malnutrition

• Benefits of screening for malnutrition

• Causes, and clinical and economic consequences of 

malnutrition

Management of malnutrition: The role of Medical Nutrition

• What is Medical Nutrition?

• Benefits of Medical Nutrition: nutritional, functional, clinical 

and economic

• Oral nutritional supplements (ONS)

• Enteral tube feeding (ETF)

• Parenteral Nutrition (PN)

• Recommendations for action
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What is malnutrition and how is it identified?

• ‘Malnutrition’ includes both over-nutrition (overweight and obesity) as well as under-nutrition 

but here ‘malnutrition’ is used synonymously with under-nutrition and nutritional risk

1. Van Bokhorst-de van der Schueren MAE et al. Basics in Clinical Nutrition: Prague 2011. 2. Cederholm et al. Clin Nutr 2017; 36:49-64.

“A state resulting from lack of  intake or uptake of  nutrition  that leads to altered body composition 

(decreased fat free mass) and body cell mass  leading to diminished physical and mental function and 

impaired clinical outcome from  disease”1,2.

‘MUST’

NRS 2002

Strongkids

The ‘hidden’ problem of malnutrition affects all age groups 

in all care settings

“Malnutrition is Europe’s hidden major health problem…repeatedly 

reported from every kind of  care situation”1

Hospitals

About 1 in 4 patients in 
hospital are at risk of 

malnutrition2-8

Community

Around 1 in 3 older 
people living 

independently at risk9

Care homes

More than 1 in 3 
people in care homes 

at risk1,9,10-12

An estimated 33 million 
people in Europe are at risk 

of  malnutrition1

Almost 1 in 5 children admitted to hospital at are at risk13

1. Ljungqvist O & de Man F. Nutr Hosp 2009; 24(3):368-370. 2. Russell C & Elia M. Redditch, BAPEN. 2008.  3. Russell C & Elia M. Redditch, BAPEN. 2009.  4. Russell C & Elia M. Redditch, BAPEN. 2011.  5. Russell C & Elia M. Redditch, BAPEN. 2012.  6. Meijers JM et al. Br J Nutr 2009; 101(3):417-423.  7. Imoberdorf R et al. Clin
Nutr 2010; 29(1):38-41. 8. Schindler K et al. Clin Nutr 2010; 29(5):552-559. 9. Kaiser MJ et al. J Am Geriatr Soc 2010; 58(9):1734-1738. 10. Suominen MH et al. Eur J Clin Nutr 2009; 63(2):292-296.  11. Lelovics Z et al. Arch Gerontol Geriatr 2009; 49(1):190-196. 12. Parsons EL et al. Proc Nutr Soc 2010; 69:E197. 13. Joosten KF et 
al.  Arch Dis Child 2010; 95(2):141-145.
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The causes and consequences of malnutrition

• The causes of malnutrition are multi-factorial:

• Patient-related factors resulting from disease and disability contribute to low food intake

• Organisational factors such as lack of training or clear responsibilities are also involved

• A multi-stakeholder approach is needed to identify and implement 

effective solutions

• The adverse consequences of malnutrition are far-reaching

Malnutrition is associated with:

Economic consequences of malnutrition

Costs of malnutrition

Malnutrition in Europe costs healthcare systems 

an estimated €170 billion per year6

1. Elia M. Redditch, BAPEN. 2015  2. Cepton. Munich. 2007.  3. Freyer K et al. Clin Nutr 2013; 32(1): 136-41.  4. Rice N & Normand C. Pub Health Nutr. 2012; 15(10): 1966-72.  5. Benkovic et al. Clin Nutr 2014; 33(4): 689-93.  6. Ljungqvist O, de Man F. Nutr Hosp 2009; 24:368-70
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Malnutrition increases health and social care costs in 

England

This represents 15% of the total expenditure on 

health and social care

The public health and social care 

expenditure associated with 

malnutrition in adults and children in 

England identified using the ‘MUST’ 

was estimated to be £19.6 billion1

1. Elia M. BAPEN 2015.      2. Morgan E, Dent M. The National Obesity Observatory. Oxford 2010

The economic costs of malnutrition far exceed the costs of treating overweight and 

obesity and related morbidity1,2

£4.4 billion social care
£15.2 billion healthcare

Management of malnutrition

• Early identification is key to effective management of malnutrition

• Screening using validated tools should be routine practice

• A range of strategies can be used to manage malnutrition, 

e.g. dietary advice, oral nutritional supplements (ONS), enteral tube 

feeding (ETF) or parenteral nutrition (intravenous nutrition) (PN)

• The strategies shown in the orange area are known as ‘Medical Nutrition’
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What is Medical Nutrition and when is it used?

Medical nutrition products are specific nutritional compositions for disease intervention 

that effectively contribute to the therapeutic regimen by improving a patient’s general 

condition

Benefits of Medical Nutrition – Key points

• Medical nutrition provides an evidence-based, effective 

solution to tackling malnutrition in patients who are unable to 
consume enough food safely to sustain life or optimise health

• Medical nutrition has proven nutritional, functional, clinical 
and economic benefits for patients with a variety of 

conditions in different healthcare settings

• Reductions in the use of healthcare resources associated 
with the use of medical nutrition (ONS, ETF and PN) offer 

potential cost savings for healthcare systems and budgets
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Benefits of Oral Nutritional Supplements (ONS)

1. Stratton RJ et al. Wallingford: CABI Publishing; 2003. 2. National Institute for Health and Clinical Excellence (NICE). CG32. 2006. London. 3. Milne AC et al. Cochrane Database Syst Rev 2009;(2):CD003288.  4. Cawood A et al. Ageing Res Rev 2012; 11(2):278-296 5. McMurdo ME et al. J Am Geriatr Soc 2009; 57(12):2239-
2245. 6. Norman K et al. Clin Nutr 2008; 27(1):48-56. 7. Rabadi MH et al.Neurology 2008; 71(23):1856-1861. 8. Gariballa S et al. J Am Geriatr Soc 2007; 55(12):2030-2034. 9. Persson M et al. Clin Nutr 2007; 26(2):216-224. 10. Parsons EL et al. Clin Nutr 2011; 6(Suppl 1):31. 11. Stange I et al. Clin Nutr 2011; 6(Suppl 1):128.  12. 
Avenell A & Handoll HH. Cochrane Database Syst Rev 2006;(4):CD001880. 13. Stratton RJ et al. Ageing Res Rev 2005; 4(3):422-450. 

56% lower complication rates in supplemented 
versus control patients in hospital1

24% lower mortality in supplemented versus control 
patients1

Financial Benefits of Oral Nutritional Supplements (ONS) 

in hospitals 

• ONS can reduce the cost of overall hospital care by (12%) vs routine care1

• Meta-analyses of studies in abdominal surgical patients show significant cost 

savings:1

1. Elia M et al. Clin Nutr 2016; 35(2): 370-80. *GBP (£) (2003 prices) se £346, P=0.026; I2 = 0%. **se 6.1%, P=0.026; I2 = 0%.   
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ONS reduce hospitalisation and provide cost savings in 

community patients

A series of meta-analyses involving 10 datasets from 8 

publications found reduced hospitalisation in favour of the ONS 

group 

• 1 in 6 (16.5%) reduction in hospitalisation*

1. Elia M et al. Clin Nutr 2016; 35(1): 125-37.      *For the nine datasets from full text papers only 

by 
16.5%

Overall significant cost saving 

(median 8.1%) in favour of 

ONS groupMedian co
st sa

ving
 of 8.1%

ONS are cost-effective (UK)

• Cost per quality adjusted life year (QALY) of the use of ONS 
within the context of a screening program undertaken in older 
hospital patients: €8,024* (£6,800) based on NICE economic modelling 1

• This is well below the NICE threshold of €23,599-35,398/QALY 

(£20-30,000*/QALY) for treatments deemed to be good value for money 

1. National Institute for Health and Clinical Excellence (NICE). CG32.London. 2006.

*Public expenditure includes social and health care costs. Calculated based on an exchange rate of £ to € of 1.17993 Source: Interbank 29.02.12)
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Enteral Tube Feeding - Benefits and Indications

Enteral tube feeding (ETF) 

is a life-saving technique

frequently used in patients 

of all age groups with a 

wide variety of conditions 

across all healthcare 

settings e.g. hospitals, 

nursing homes and in 

patients living in their own 

homes. It can be used as a 

sole source of nutrition or 

supplementary to oral 

intake

The use of Enteral Tube Feeding

• Enteral tube feeding is frequently used in both hospitals and the community and in both 
adults and children

• It may be used for short periods of time or longer term in people with 
chronic/degenerative conditions

• The prevalence of ETF in the community is growing:

HETF Home Enteral Tube Feeding; PEG Percutaneous endoscopic gastrostomy.
1.Smith T et al. BAPEN. 2011. ISBN: 978-1-899467-76-1. 2. Cuerda C et al. Nutr Hosp. 2009; 24(3):347-53. 3. Pironi L.BMC Nutrition. 2017; 3(1):6. 4. Chang WK et al. Medicine (Baltimore). 2016; 95(24):e3910
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Benefits of Enteral Tube Feeding 

1.Stratton RJ et al. Disease-related malnutrition: an evidence based approach to treatment. Wallingford: CABI Publishing; 2003. 2. Woestenenk JW et al. J Cyst Fibros. 2013; 12(2):102-15

Attenuation of weight loss with ETF in the 
hospital setting1

Lower mortality rates with ETF compared 
with routine clinical care1

1. Stratton RJ et al. Disease-related malnutrition: an evidence based approach to treatment. Wallingford: CABI Publishing; 2003. 2. Wang X et al. PLoS One. 2013; 8(3):e58838.

Enteral Tube feeding and mortality

• Early enteral nutrition (EEN) is associated with lower mortality in critically ill 

patients in multiple meta-analyses:

1.McClave SA et al. JPEN. 2016; 40(2):159-211. 2. Li X et al. Med Sci Monit. 2014; 20:2327-35. 3. Li JY et al. PLoS One. 2013; 8(6):e64926. 4. Wang X et al. PLoS One. 2013; 8(3):e58838. 5. Doig GS e al. Injury. 2011; 42(1):50-6.
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Benefits of Parenteral Nutrition

• Parenteral nutrition (PN) is a 

life-sustaining therapy for 

adults and children when oral 

and enteral nutrition are 
contraindicated or inadequate.

• PN has transformed the 

prognosis for many patients 

with previously fatal 

conditions, and is considered 
one of the most important 

advances in therapeutics over 

the last four decades1.

PN infusion 
techniques

1. Koletzko B et al. J Pediatr Gastroenterol Nutr. 2005; 41: S1-S4. 

Parenteral Nutrition indicated in a wide range 

of patients

1.Singer P et al. Clin Nutr 2009; 28(4): 387-400. 2. McClave SA et al. JPEN J Parenter Enteral Nutr 2016; 40(2): 159-211. 3. Singer P et al. Intensive Care Med 2014; 40(2): 252-5. 4. Weimann A et al. Clin Nutr 2017; 36(3): 623-50. 5. Chambrier C and  Sztark F. J Visc Surg 2012; 149(5): e325-36. 6. Arends J et al. Clin Nutr
2017. 36(1):11-48.  7. August DA et al. A.S.P.E.N. JPEN J Parenter Enteral Nutr 2009; 33(5): 472-500.
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Benefits of Parenteral Nutrition

. 

1. Heidegger CP et al. Lancet 2013; 381(9864): 385-93. 2. Vallejo KP et al. Crit Care 2017; 21(1): 227. 3. Probst P et al. Ann Med Surg (Lond) 2016; 6: 68-73. 4. Kutsogiannis J et al. Crit Care Med 2011; 39(12): 2691-9. 5. Cahill NE 
et al. JPEN J Parenter Enteral Nutr 2011; 35(2): 160-8. 6. Doig GS et al. JAMA 2013; 309(20): 2130-8. 7. Wu W et al. JPEN J Parenter Enteral Nutr 2017; 41(7): 1146-54. 8. Bauer P et al. Intensive Care Med 2000; 26(7): 893-900. 9. 
Ryan AM et al. Clin Nutr 2007; 26(6): 718-27. 10. Compher C et al. Crit Care Med 2017; 45(2): 156-63. 11. Nicolo M et al. JPEN J Parenter Enteral Nutr 2016; 40(1): 45-51. 12. Alberda C et al. Intensive Care Med 2009; 35(10): 
1728-37. 13. Burden S et al. Cochrane Database Syst Rev 2012; 11: CD008879. 14. Heyland DK et al. Can J Surg 2001; 44(2): 102-11. 15. Weijs TJ et al. Ann Thorac Surg 2017; 104(2): 477-84. 16. . Koletzko B et al. J Pediatr
Gastroenterol Nutr 2005; 41 Suppl 2: S1-87

Home PN is the cornerstone of 
treatment for adults and children 

with chronic intestinal failure and is 
considered the best option for 

improving quality of life in children 

with conditions that require long-
term PN, and their families16

Cost benefits of PN

PN is associated with cost benefits:

• Cost-minimization analysis showed that timely use of PN reduced 

the requirement for mechanical ventilation resulting in 
significantly and meaningfully reduced total cost of acute hospital 

care by US$3,150 per patient with short-term relative 

contraindication to EN1.

• Timely use of supplemental parenteral nutrition (ETF + PN) has 

also demonstrated cost-effectiveness in patients who are not able 

to achieve at least 60% of their target energy intake by day 3 of 

admission to ICU, through a reduction in the incidence of 
hospital-acquired infections2.

1. Doig GS and Simpson F. Clinicoecon Outcomes Res 2013; 5: 369-79. 2. Pradelli L, Graf S, Pichard C, et al. Clin Nutr 2018; Apr;37(2):573-579
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Economic benefits of implementing guidelines 

on nutritional support including ONS, ETF and PN in adults

Implementing guidelines on nutritional 

support including screening, 

assessment, ONS, ETF and PN 

ultimately saves rather than costs 
money €134,000 - €486,000 

(£119,000 – £432,000 per 100,000 

depending on the model used)1

1. Elia M. Malnutrition Action Group of BAPEN and the National Institute for Research Southampton Biomedical Research Centre; 2015

Recommendations for action
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Recommendations for action

Fundamental prerequisites for success

•There must be multi-stakeholder involvement at all levels

•Awareness, training and education are central to success

•Audit and quality improvement activities should be 

included in any initiative that strives to tackle malnutrition 

•Good practice should be routinely shared

Note

• This presentation is based on a report synthesising relevant information on the rationale for and value of Medical Nutrition to provide stakeholders 
with an up-to-date and practical summary of the evidence base. The full report can be downloaded from http://medicalnutritionindustry.com/

• The report is an updated and expanded version of previous reports prepared in 2009, 2010 and 2012. It draws on the key elements of a 
comprehensive systematic review of the scientific evidence base for the management of disease-related malnutrition.i Using a  pragmatic 

approach to identify relevant additional publications,ii this document builds on the systematic review by adding data on the prevalence, causes 
and consequences of  malnutrition and the nutritional, functional, clinical and economic benefits of medical nutrition. In the 2018 update data from 

key systematic reviews on the benefits of ETF have been added along with information about the increasing use of ETF to manage malnutrition 
across health-care settings. The 2018 update also includes a description of the indications for PN and its use in different countries, together with a 
summary of studies supporting the nutritional, functional, and economic benefits of PN, identified from a pragmatic review of the literature. 

Furthermore, the report includes a unique collation of relevant guidelines relating to medical nutrition (ONS, ETF and PN), as well as examples of 
good practice.

• We recognize there are gaps - either real gaps or due to difficult accessibility of documentation. We hope this will be the starting point to 

encourage further documentation and sharing of information. Therefore, this report represents work in progress as unpublished data may not be 
included, trials are ongoing and further guidelines and good practice may be in development

iStratton RJ, Green CJ, Elia M. Disease-related malnutrition: an evidence based approach to treatment. Wallingford: CABI Publishing; 2003. iiSection 1 mainly based on publications up to May 2012 as per previous version. Sections 2-4 mainly based on publications up to May 2016.


