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Topics to be covered

• Nutritional screening

• “Malnutrition” and its consequences

• Screening tools

• Nutritional assessment

• Nutritional requirements







Nutritional Risk Screening –

what it is?

• “A process to identify an individual who is 
malnourished to determine if a detailed 
nutritional assessment is required.(ASPEN 2005)

• “A rapid and simple process conducted by 
admitting staff or community healthcare 
team” (ESPEN 2006)

• Lack of agreement on definition of concept 
of “nutritional risk”



REQUIREMENTS OF NUTRITION 

RISK SCREENING (BDA, 1999)
Characteristics Outcome

Simplicity: Easy to use; relies on easily 

available subjective information and does not 

require calculations or test results

Reduces user error; encourages use

Acceptability: Non invasive; quick to complete; 

minimal costs

No upset to patient / client; not time consuming 

for the user; can be used in whole population; 

more acceptable to management

Format: Relates to the user’s work; familiar 

terminology to the user group; numerical score

Increased number of patients / clients are 

screened; ownership of the score improves 

accuracy; reduces error; encourages use; aids 

the validation process

Validity: Agreement between the screening tool 

and the nutritional status of the patient / client

Correctly identifies those at risk

Reliability: Agreement when more than one 

person applies the tool to the same subject

Can be undertaken by many trained individuals 

from the same professional group with a 

consistent outcome

Sensitivity: At risk patients / clients are correctly 

identified

Those at risk are not missed

Specificity: Those not at risk are correctly 

identified

Avoiding inappropriate action / expense



Consequences of 

undernutrition include
 Adverse effects on all organ systems

 Increased postoperative complications 

 Higher infection risk

 Impaired wound healing

 Reduced quality of life

 Longer and more frequent hospital admissions, 
and increased need for convalescence and 
higher mortality 

(Stratton, Green & Elia, 2003; Stratton, 2005)



Aims of identification and assessment

of those at risk of malnutrition

 Improvement or at least prevention of deterioration 

in mental and physical function

 Reduced number and severity of complications                                                        

of disease and its treatment

 Accelerated recovery from disease and shortened 

convalescence

 Reduced consumption of resources

(ESPEN , 2002)



Prevalence of protein-energy undernutrition in 

Ireland: Corish et al., 2000
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Weight changes during the hospital 

stay Reilly et al., Clinical Nutrition,1995

199 of 594 patients assessed on admission to 
hospital were re-assessed on discharge if 
admitted for a minimum 7 d:

 63 % of all patients lost weight in hospital with
a mean weight loss of 4 % and a median LOS
of 12 d

 In the high risk patients (using the NRS), the
mean weight loss was 5.8 % with median LOS
of 17.5 d



Weight loss in patients in 

hospital (n 199 of 594)
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Nutritional status of 500 consecutive 

hospital admissions (McWhirter & Pennington. BMJ 

1994)

• Further weight loss of 5.4% of 112 

reassessed on D/C

• Those most undernourished – lost most 

weight

• Those referred for nutritional support 

gained weight of 7.9%



BAPEN Screening week 2010

Ireland – Initial Results

Hospitals

• 27 hospitals (1621 patients)

• Prevalence of “malnutrition”

– 32% (8% medium, 24% high)

Care homes

• 32 homes (122 residents)

• Prevalence of “malnutrition”

– 30% 





MUST- Case Study

Mrs X is 60 years old and has recently been widowed, she lives on her 
own. Her weight has dropped to 42 kg, previously she weighed 48 
kg. Her height from recall is 5ft 1”. Due to her frailty and recent fall 
she has been admitted to the hospital for various investigations.

• How would you assess whether Mrs X was at risk of malnutrition?

• Into which category does she fall?

• If you were unable to weigh this lady and had no recall weight, how 
would you calculate her BMI?





MUST – Step 1:  BMI

• To measure BMI height and weight must be 

known – not always possible

• If unavailable alternative measurements can be 

used

• ulna length to estimate height

• demi span and knee height can also be used

• mid upper arm circumference (MUAC) to estimate BMI range



Estimated Height from Ulna length



Estimating Height from Ulna Length



Estimating BMI from MUAC





Step 3 – Acute disease

 Most likely to apply to patients in hospital

 Applies to patients who have had or are 
likely to have no nutritional intake for more 
than five days

 ‘MUST’ Score: Add 2 if acute disease 
effect applies



What is Mrs X’s MUST Score?

• Wt = 42kgs

• Ht = 5ft 1

• BMI = 17 kg/m2

• Previously 48kgs

• 12.5% wt loss

• No comment on food 

intake. Recently widowed 

so may have affected 

intake.





Subjective Global Assessment



Nutritional screening v 

assessment Charney (2008) NCP 23; 4

 Nutrition Screen 
 

Nutrition Assessment 

Intake Recent changes in 
intake 

Changes in specific 
nutrients, energy, 
impact of changes 
 

Anthropometrics Weight BMI, BIA, TSF, MAC 
 

Medical test, labs,  Usually not included Diagnosis and impact 
on ability to meet needs 
 

Nutrition focused 
physical exam 

General appearance Review of systems 

Patient history Not usually included Medical history, 
medication, social 
history 
 

 



Assessment - dietary intake

• Recall – actual or 24 

hr

• Usual intake

• Weighed or 

unweighed food 

record

• Food frequency 

questionnaires



Assessment - anthropometry



Assessment – biochemical 

indices

• Many biochemical indices are unreliable as 
indicator of nutritional status due to changes 
in acute setting

• Albumin, prealbumin, serum transferrin, 
retinol binding protein

• Nitrogen balance – 24hr urinary urea is 
measured

• Serum B12  red cell folate, serum ferritin



Nutritional requirements -

energy
• Indirect calorimetry or 

doubly-labelled water 
technique

• Predictive equations 
are used in clinical 
practice

• 1800 – 2500kcals for 
nutritional support

• Avoid overfeeding!



Use of predictive equations

• Schofield (1985) equation for BMR and 

Elia normogram + PAL +wt gain if required 

generally used in UK + Ireland

• Mifflin-St. Jeor - for healthy, obese 

• Ireton-Jones Equations (2002)– validated 

for ventilated, obese and burns patients

• Simple caloric estimation 25-30 kcal/kg



Energy requirements using 

predictive equations

• 50 year old female

• Weight = 49.5kgs 

• Ht = 1.5m

• BMI = 22kg/m2

• Schofield BMR=1256 
kcal

• Harris Benedict

• BEE = 1150 kcal

• Mifflin-St. Jeer = 1029 
kcal

• Ireton Jones = 1316 kcal

• 25kcals/kg = 1237 kcal



Energy requirements –

different disease states
• Cancer patients 

(ambulant) = 

• 30-35kcals/kg

• If bedridden =

• 20-25kcals/kg (ESPEN 

2006)

• CRF/dialysis 
dependent

• = 35kcals/kg IBW

• Obese pt use 17-

21kcals/kg (actual 

body wt)

• Or use Mifflin St Joer 

equation

• Permissive 

underfeeding in obese 

hospital patient 

preferable.



Protein Requirements 

• Nitrogen requirement can be estimated by 

measuring urinary urea excretion in 24hrs

• Influenced by liver failure, sepsis, 

starvation, stress – insensitive in clinically 

unstable

• Difficult to assess in renal failure

• 68 – 100g/day adequate for most adults



Protein Requirements for Adults
(Elia 1990)

Protein g/kg/day

Normal 1.06 (0.87-1.25)

Hypermetabolic 1.25 (1.06 - 1.56)

1.56 (1.25 – 1.87)

1.87 (1.56 – 2.18)

Depleted 1.87 (1.25 – 2.5)



Carbohydrate

• Should comprise 30 – 70% of 

total energy (Chest 1997)

• In enteral feeding  – usually 

provides approx 50%

• In parenteral feeding – 3-5 

mg/kg/minute/day (Grant 1992)

• Max handling capacity is 

7mg/kg/min/day (Sauerwein 1994, Wolfe 

1979)



Fat/Lipids

• 30 – 35% of energy for healthy 

population

• Enteral feeds will generally provide 

approx 35%, though maybe higher 

in specialised feeds

• Parenteral feeding 1-1.5g/kg/day 

(max) 

• 1g/kg/day in critical care (Aspen 1998)



Electrolyte Requirements

Baseline requirement Baseline requirement

Enteral (Tyler 1989) Parenteral (JPEN 1979)

Sodium 60 - 100mmol/d

1 mmol/kg

70 – 150mmol/24hr

1-1.5/kg/24hr

Potassium 50 – 100 mmol/d

1 mmol/kg

50-120mmol/d

1 –1.5/kg/24hrs

Calcium 20mmol/d

0.2mmol/kg

0.1 –

0.15mmol/kg/24hrs

Magnesium 12-14mmol/day

0.2 mmol/kg

0.1- 0.2mmol/kg/24hrs

1 mmol/g nitrogen

Phosphate 25mmol/day

0.3mmol/kg

5-20mmol/24hr

0.5-0.7mmol/kg/24hrs



Micronutrient Requirements

• Micronutrient requirements are met by the 

provision of 2 – 4 standard oral nutritional 

supplements

• In enteral feeding – micronutrients can be met by 

the provision of between 1 – 1.5L 

• Parenteral nutrition should be supplemented with 

water soluble, fat soluble vitamins and trace 

elements either complete within the regimens or 

given as additional  IV



Trace Element Requirements 
(Sauerin et al 1994, Payne James, Grimble, Silk 2001)

Nutrient Enteral Parenteral

Zinc 110- 145 umol 100 umol

Copper 16-20 umol 20 umol

Iodine 1-1.2 umol 1.0 umol

Manganese 30-60 umol 5 – 10 umol

Fluoride 95 – 150 umol 50 umol

Chromium 0.5 – 1.0 umol 0.2 – 0.4 umol

Selenium 0.8 – 0.9 umol 0.25 – 0.5 umol

Molybdenum 0.5 – 4.0 umol 0.2 – 1.2 umol



Vitamin Requirements (Payne James, 

Grimble, Silk 2001 and JPEN 1979)

Nutrient EN PN Nutrient EN PN

Vit A 600 –

1200ug

800 –

2500ug

Riboflavin 1.1 –

1.3mg

3 - 8mg

Vit C 40-60ug 100mg Niacin 12-18mg 40mg

Vit D 5ug 5 ug Pyridoxine 1.2 – 2 mg 4 - 6 mg

Vit K 1 ug/kg 0.03 –

1.5ug/kg

Folate 200-

400ug

200 – 400 

ug

Vit E 10mg 10mg Vit B 12 1.5 – 3ug 5 – 15ug

Thiamin 0.8- 1.1 

mg

3- 20 mg Biotin 10- 200ug 60 ug



Case Study

• 70 year old patient with oesophageal cancer . 

• For chemotherapy. Because of his nutritional 
status he required NG feeding as he is unable to 
consume sufficient liquid diet/ONS to meet his 
requirements

• Wt = 58kg, Ht = 1.73m Usual wt = 73kgs

• BMI = 19.3 kg/m2

• SBO – subsequently requires PN



Case Study - Requirements

Nutrient Enteral Parenteral

Energy (kcal) 1740 – 2030 1740 - 2030

Protein/Nitrogen (g) 72 - 87 12 - 14

Fat (g) 64 - 75 58 - 87

Carbohydrate (g) 217 -253 334

Sodium (mmol) 58 58 - 87

Potassium (mmol) 58 58 - 87

Magnesium (mmol) 12 6 - 12

Phosphate (mmol) 17.5 20



Questions?


