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Outline 

 Health Economics 
 
 

 Nutrition Economics 
 
 

 Cost effectiveness nutrition therapy & added value 
of dietitian 
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Economics 

Health Economics 

the study of the optimal allocation of limited resources for the production of 
benefit to society (Samuelson 2005) 

Scarcity 

Choices 

Health 
economics 

Value 

WHOSE PERSPECTIVE? 

allocate limited 
health care 
resources among 
unlimited wants and 
needs to achieve the 
maximum health 
benefit 



Economics 

Health Economics 

the study of the optimal allocation of limited resources for the production of 
benefit to society (Samuelson 2005) 

the maximum health gain per SEK (value for money) 



Basic concepts  

Cost of 
illness 

Decision 
making 

Budget Impact 

   Economic 
   evaluation 

Cost-benefit  
Cost-effectiveness 
Cost-utility 
(Cost-minimization) 



Cost of illness 

What happens to the patient and how often = costs  

 

 

Q: Which data is needed to calculate  

the cost of influenza in NL? 



 

 

What happens to the patient and how often = costs  

 

 

Q: Which data is needed to calculate the cost of the flu in 1 

country? 

• Average duration (time = money) 

• Use of resources: 

• GP visits - how often during illness? 

• Medication – how much during illness? 

• Absence of work – how long? 

• Time of caregiver? 

• Prevalence of illness – total patients 

• 1 week 

 

• 2 x GP = €40 

• 1 box aspirines = €1,50 

• Absence of work = € 481 

• Caregiver = €96 

 

Total costs €619  

per patient per week 

 

5% of inhibitants = 850.000 

 
Cost of flu in NL =  €526 million  

Cost of illness 



 
 

Economic evaluation 

Intervention A 
Intervention B 

Incremental = ∆ costs/∆ consequences (ICER) 



Perspectives and silos 

Government 

Health Insurers 

Health care institutions: 

Hospital 

Nursing home 

Home care 

WHOSE PERSPECTIVE? 



 
 

Rutten-van Molken M. Van kosten tot effecten: een handleiding voor 
evaluatiestudies in de gezondheidszorg. second edition, Elsevier gezondheidszorg: 
Maarssen; 2010  [Dutch] 

Type of costs - resource use  

Society 
Health care/ insurance 
Health care provider 



Effectiveness 
+ 

Willingness  
to pay 

- 

Costs 

+ 

- 

Cost effectiveness plane 



 
 

Cost-effectiveness plane - scatterplot 

Incremental effects pooled datasets
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Cost-effectiveness plane for the difference in  
Functionality Level elderly  

Average  ICER 

Incremental effects pooled data sets 

In
c
re

m
e
n
ta

l 
c
o
s
ts

 p
o
o
le

d
 d

a
ta

 s
e
ts

 

Neelemaat et al Clin Nutr 2012;31:183-190: 



 
 
Freijer K. Nutrition Economics: DRM & Economic value of medical nutrition-PhDThesis 
2014, Maastricht Univeristiy NL 

Nutrition Economics 



Nutrition Economics 

 Merging of nutrition and health economics discipline 
 Interdependency between nutritional habits, health and public expenses 
 To illustrate health and economic aspects of specific changes in the daily 

nutrition and nutrition recommendations through the lens of cost-
effectiveness 
 
 

 Nutrition economics is defined as "a discipline dedicated to researching 
and characterizing health and economic outcomes in nutrition for the 
benefit of society“1 

 
 
 

1. BJN 2011;105:157-166  
 



Nutrients focus on multiple 
fysiological systems,  

safety has been proven  

(Medical) Nutrition 
Novel synergistic combinations of  

nutrients 

Pharma 
(New) Chemical Entity  

(one compound) 

Focus on single intervention, adverse 
events 



ISPOR CONNECTIONS Vol. 20 No. 4 July/August, p 10-11 

Nutrition Economics: An Introduction  



https://www.ispor.org/sigs/NutritionEconomics.aspx 





Cost of illness 

(DISEASE RELATED) 
MALNUTRITION 

Morbidity  
wound healing 
infections (+3x) 

complications (+3x) 

convalescence 

Mortality (+12x)  

Treatment (+30%) 

Hospitalisation (+30%) 

Norman K et al. Clin Nutr 2012;5:1510-1016; MNI report 2016  

QUALITY OF LIFE COSTS 
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Prevalence 

Cost of illness 

(DISEASE RELATED) 
MALNUTRITION 

In NL:  
20%-25%1 

1. LPZ report 



 
 

Rutten-van Molken M. Van kosten tot effecten: een handleiding voor 
evaluatiestudies in de gezondheidszorg. second edition, Elsevier gezondheidszorg: 
Maarssen; 2010  [Dutch] 

Type of costs - resource use  



Cost of illness 

(DISEASE RELATED) 
MALNUTRITION 

Men             Women 

 

Total 

Age >18 and <60 > 60 >18 and <60 > 60 All ages 

Hospital setting        188 424 184 437 1,233 

Nursing- and 

residential home 

setting 

          9 107   6 331    453 

Home care setting           6   43   9 126    185 

Total         203 574 200 894 1,871 

Freijer K. et al. Clin Nutr 2013;32:136-141 

Table: Total additional costs of disease related malnutrition according to gender, age and 

healthcare sector  * 1,000,000 (Euro 2011)  



Malnutrition in NL health care ~ €2 billion extra per year 

Freijer K. et al. Clin Nutr 2013;32:136-141; SEO 2015 



Economic consequences of DRM in EU 

1. Elia M  BAPEN 2015; 2. Cepton. Munich. 2007; 3. Freijer K et al. Clin Nutr  
2013; 4. SEO report 2015; 5. Rice N & Normand C. Pub Health Nur. 2011;; 
6. Report: Underernæring - Det skjulte samfundsproblem 2014  

Country Costs of malnutrition 
 

Note 

UK1 €19.6 billion Public expenditure on malnutrition in 
2011-12 

Germany2 €9 billion Additional costs due to malnutrition 
across all care sectors in 2003 

The 
Netherlands3,4 

€1.9 billion  
(€8 billion) 

Additional costs due to malnutrition 
in 2011 (total costs) 

Republic of 
Ireland6 

€1.4 billion Public expenditure on malnutrition in 
2007 

DK6 €81 million 
 

2014 



Cost - effectiveness 

(DISEASE RELATED) 
MALNUTRITION 

 Early identification 
 Screening  
 A range of strategies to manage 

malnutrition, e.g. dietary advice and /or 
special (medical) nutrition 

 



Cost - effectiveness 

(DISEASE RELATED) 
MALNUTRITION 

1. Lochs H et al. Clin Nutr 2006; 25(2):180-186; 2. Stratton RJ et al 2003; MNI report ONS 2012 ; 
NHS guideline 2006/2014; Neelemaat et al 2012;  Cawood et al. syst review 2012;  Stratton RJ 
et al. syst review 2013; Stratton et al 2003/2005; Elia et al  Syst review 2016;  

Nutritional 
benefits2 

Functional 
benefits2 

Clinical  
    benefits2 

Improvement intake required  

   nutrients (protein, energy, vit & min) 

Weight gain 

Increase activity,  

mobility 

functional independency 

   & QoL 

Reduction  

• complications (e.g. infections; 33%)   

• falls (60%) 

• (re)admission hospital (29%) 

• risk decubitus (25%)  

• mortality (33%) 

Faster recovery (reduction LOS (2 days),  

   improved wound healing) 

 
 
 
 
 
 

Economical 
benefits 



Milte RK et al. European Journal of Clinical Nutrition (2013) 67, 1243–1250 

Freijer K et al. JAMDA (2014) 15, 17-29 

Economic evaluation – syst reviews 



Management of DRM – economic 
evaluation 

SEO report 2014. Malnutrition underestimated 



Economic evaluation – meta analysis 

Meta analysis - reduction of:     
• Mortality (RR 0.650 p<0.05) 
• Complications by 35% (p<0.001) 
• LOS by ~ 2 days  13% (p<0.05) 

Elia et al. Clinical Nutrition (2016) 35, 370–380 

In period 1999-2007 malnutrition was the direct 
cause of 340 extra deaths, and probably ten times 
more registered under other diseases. This 
development in excess mortality runs parallel in all 
five Danish regions over time. 

Mean cost saving: 12%  
(£746) per patient  



Elia et al. Clinical Nutrition (2016) 35, 125–137 

Meta analysis - reduction of:   
• Complications (infections) 
• Falls 
• Functional limitations 
 

   
Reduction of hospitalisation –  
16.5% (p<0.001) 

Mean cost saving:  9% (< 3 months) 
            5% (> 3 months) 

Economic evaluation – meta analysis 



Elia et al. Clinical Nutrition (2017) in press 

ONS + dietary advice is cost-effective 
ICER = £10,961-£11,875/QALY  

Economic evaluation – Care home 



Guideline Malnutrition 2017/2012 Dutch Malnutrition Steering Group 

Treatment plan DRM 

Intake vs 
requirement 

Nutrition 
intervention 
by dietitian 

Evaluation & 
action  

Hospital 

Evaluation & action 
Nursing home 

Evaluation & 
action  

Community care 

100% of 
requirement 

protein- and energy-
rich nutrition 

Globale monitoring 
(weegbeleid) 

Globale monitoring 
(weegbeleid) 
 

Patiënt houdt inname en 
gewicht bij  
≤ 10 werkdagen 
(telefonische) evaluatie 

75 - 100% of 
requirement 

protein- and energy-
rich nutrition, 
possibly 
supplemented with 
medical sipfeed 

< 48 uur: evaluatie 
Continueren/ 
aanvullen met 
drinkvoeding 

≤ 10 werkdagen: evaluatie 
Continueren of 
aanvullen met 
drinkvoeding 

≤ 10 werkdagen: 
evaluatie 
Continueren of 
aanvullen met 
drinkvoeding 

50 - 75% of 
requirement 

medical sip and/or 
tube feed, to which 
protein- and energy-
rich nutrition is 
added 
 

< 48 uur: evaluatie 
Continueren of 
overgaan op 
sondevoeding 

≤ 5 werkdagen: 
evaluatie  
Continueren of overgaan 
op sondevoeding 

≤ 5 werkdagen: 
evaluatie  
Continueren of overgaan 
op sondevoeding 

< 50% of 
requirement 
 

complete tube 
nutrition is 
indicated, 
supplemented with 
whatever is possible 
orally 

< 48 uur: evaluatie 
Continueren of orale 
voeding (drinkvoeding) 
indien mogelijk 

≤ 2 werkdagen: 
evaluatie  
Continueren of orale 
voeding (drinkvoeding) 
indien mogelijk 
 

≤ 2 werkdagen: 
evaluatie  
Continueren of overgaan 
op volledige 
sondevoeding of orale 
voeding (drinkvoeding) 



Guideline Malnutrition 2017/2012 Dutch Malnutrition Steering Group 

Treatment plan DRM 

Intake vs 
requirement 

Nutrition 
intervention 
by dietitian 

Evaluation & 
action  

Hospital 

Evaluation & action 
Nursing home 

Evaluation & 
action  

Community care 

100% of 
requirement 

protein- and energy-
rich nutrition 

Globale monitoring 
(weegbeleid) 

Globale monitoring 
(weegbeleid) 
 

Patiënt houdt inname en 
gewicht bij  
≤ 10 werkdagen 
(telefonische) evaluatie 

75 - 100% of 
requirement 

protein- and energy-
rich nutrition, 
possibly 
supplemented with 
medical sipfeed 

< 48 uur: evaluatie 
Continueren/ 
aanvullen met 
drinkvoeding 

≤ 10 werkdagen: evaluatie 
Continueren of 
aanvullen met 
drinkvoeding 

≤ 10 werkdagen: 
evaluatie 
Continueren of 
aanvullen met 
drinkvoeding 

50 - 75% of 
requirement 

medical sip and/or 
tube feed, to which 
protein- and energy-
rich nutrition is 
added 
 

< 48 uur: evaluatie 
Continueren of 
overgaan op 
sondevoeding 

≤ 5 werkdagen: 
evaluatie  
Continueren of overgaan 
op sondevoeding 

≤ 5 werkdagen: 
evaluatie  
Continueren of overgaan 
op sondevoeding 

< 50% of 
requirement 
 

complete tube 
nutrition is 
indicated, 
supplemented with 
whatever is possible 
orally 

< 48 uur: evaluatie 
Continueren of orale 
voeding (drinkvoeding) 
indien mogelijk 

≤ 2 werkdagen: 
evaluatie  
Continueren of orale 
voeding (drinkvoeding) 
indien mogelijk 
 

≤ 2 werkdagen: 
evaluatie  
Continueren of overgaan 
op volledige 
sondevoeding of orale 
voeding (drinkvoeding) 



Supplementary feeding  

“ Be cautious using enriched food that will only provide 
extra energy and/or protein but without sufficient 
amounts of vitamins and minerals”  
 
 
”Healthcare professionals should ensure that the overall 
nutrient intake of oral nutritional support offered 
contains a balanced mixture of protein, energy, fibre, 
electrolytes, vitamins and minerals.” 

NICE 2006/2014 

Guidelines optimal nutrition (NL) 
“…important that diet is full in essential 
nutrients (protein, vitamins, minerals)” 
 

Zorgmodule Voeding def versie (2012) 



Quality standard QS24: 
     5th place in scale of achievable savings 



SEO report 2015. De waarde van diëtetiek bij ondervoede patiënten in het ziekenhuis 

The Value of Dietetics for Malnourished 
Hospital Patients 

For every € 1 spend on dietary advice, society saves  (net/year): 
Onco gastro/intestines, lungs:  € 3 - 23    (€ 4-42 millon) 
Head/neck:      € 2 – 5  (€ 1,5-4 million) 
Elderly patients:         € 1 - 2   (€ 15-78 million) 



Cost-benefit of dietitian 



http://international.commonwealthfund.org/countries/sweden/ 





 

Burden of a disease/condition 

Effectiveness nutritional intervention 

Cost-effectiveness/ 
cost savings  

Dietitians are needed  

Keeping –extending 
FTEs 



Cost of illness 

(DISEASE RELATED) 
MALNUTRITION 

1. Report: Underernæring - Det skjulte samfundsproblem 2014  

DKK 6 billion per year1 

? 

Obesity 
Diabetes 

Falls 



Cost - effectiveness 

(DISEASE RELATED) 
MALNUTRITION 

1. Lochs H et al. Clin Nutr 2006; 25(2):180-186; 2. Stratton RJ et al 2003; MNI report ONS 2012 ; 
NHS guideline 2006/2014; Neelemaat et al 2012;  Cawood et al. syst review 2012;  Stratton RJ 
et al. syst review 2013; Stratton et al 2003/2005; Elia et al  Syst review 2016;  

Nutritional 
benefits2 

Functional 
benefits2 

Clinical  
    benefits2 

 
 
 
 
 
 

Economical 
benefits 



Milte RK et al. European Journal of Clinical Nutrition (2013) 67, 1243–1250 

Freijer K et al. JAMDA (2014) 15, 17-29 

Cost effectiveness data 

Elia et al. Clinical Nutrition (2016) 35, 370–380 

Elia et al. Clinical Nutrition (2016) 35, 125–137 



Biggest Cost is the Consequence of  
Untreated Condition, Not Its Management 

 
 

• Costs of Nutrition are a small proportion of healthcare budgets:  
     1-3% in Europe 
 
 
 
 
 
• Biggest cost is due to the consequences of DRM/obesity/DM etc 
 Hospital (re-)admissions and LOS 
 Complications (e.g. infections)  
 Healthcare professionals  
 Medical treatments 

  



Savings due to dietary advice 



How to proceed as a clinical dietitian? 

I    Amount of admitted patients per year, per ward? 

 

II   Amount of malnourished patients in need for dietetic 

     consultation (on yearly basis, per ward) 

 

III  What is needed (consults) to provide optimal nutritional  

     care? 

 

IV  Is the dietetic department up to strength? 

 

 

Having right amount of dietitians to provide optimal 

   dietetic care for the malnourished group 



Take home messages (1) 
 
 Cost of illness  high additional costs 

 
 Optimal nutritional management can save costs  added 

value of dietitians! 
 

 Nutrition Economics  specific area within health economics 
 still in progress  join 
https://www.ispor.org/sigs/NutritionEconomics.aspx 
 

 Applying future Nutrition Economics guidelines  
  until then perform high quality economic evaluations 
  (use health economic evaluation guidelines & reporting 
  standards) 

 
 

https://www.ispor.org/sigs/NutritionEconomics.aspx
https://www.ispor.org/sigs/NutritionEconomics.aspx


 Effectiveness and cost-effectiveness data are   

essential to underline our message 

 Electronic patient charts have high potential. Correct 

and uniform registration is essential! 

 Together is always better! 

 

Take home messages (2) 



Multidisciplinary task division – collaboration 

dietitian physiotherapist 

physician 

nurse 

care giver 

speech therapist 

Integrate nutritional 
management into total 
medical treatment 

co
ö

rd
in

a
to

r 

signaling & 
motivation 

prevention, care, training 
& advice about function of 
mouth, swallowing, 
chewing 



Toolkit nutrition economics on 

fightmalnutrition.eu 

http://www.fightmalnutrition.eu/toolkits/nutrition-

economics-disease-related-malnutrition  
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