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Wellcome 

 

 Waterlow 

Grade of malnutrition % WFH % HFA 

Normal 90 to 110% >95% 

Mild 80 to 89% 90 to 94% 

Moderate 70 to 79% 85 to 89% 

Severe < 70% <85% 

Weight for Age (Gomez) With oedema Without oedema 

60-80% Kwashiorkor Undernutrition 
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<60% Marasmic-kwashiorkor Marasmus 
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SCHOFIELD EQUATION FOR CHILDREN– SICK OR HOSPITALISED INFANTS AND CHILDREN 
(Shaw & Lawson 2007, p64; Leonberg BL 2008; ADA pocket guide to paediatric nutrition assessment, ADA, Philadelphia: 146-147) 
 

 

Schofield Equation = Basal Metabolic Rate + Physical Activity + Stress Factor 
 

 

Basal Metabolic Rate Equations 

If accurate weight is available:     W = Weight (kg)   H = Height (m) 

 

 Energy Requirements (kJ/kg/day) 

Age Males Females 

< 3 years [(59.512 x W) - 30.4] x 4.18 [(58.317 x W) - 31.1] x 4.18 

3 – 10 years [(22.7 x W) + 504.3] x 4.18 [(22.706 x W) + 485.9] x 4.18 

10 – 18 years [(17.5 x W) + 651] x 4.18 [(17.686 x W) + 692.6] x 4.18 

W = weight (kg) 

 
If accurate weight and height are available: 

 Energy Requirements (kJ/kg/day) 

Age Males Females 

< 3 years [(0.167 x W) + (1517.4 x H) - 616.6] x 4.18 [(16.252 x W) + (1023.3 x H) - 413.5] x 4.18 

3 – 10 years [(19.59 x W) + (130.3 x H) + 414.9] x 4.18 [(16.969 x W) + (161.8 x H) + 371.2] x 4,18 

10 – 18 years [(16.25 x W) + (137.2 x H) + 515.5] x 4.18 [(8.365 x W) + (465 x H) + 200.0] x 4.18 
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Stress Factors 

Burns 50-150% 

Closed head injury 30% 

Growth failure 50-100% 

Sepsis 20-60% 

Starvation -15 to -30% 

Surgery 5-50%  

Trauma 10-80% 

Ventilated with temperature – Shaw and Lawson(2007) pg 63 Add 10% for every 1ºC above body temperature of 37.3 ºC 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Physical Activity Factors 

Sleeping (ICU, sedation and muscle relaxation) + 0% 

Hospitalised:  Not ambulant + 20% 

Hospitalised: Ambulant + 30% 

At home: Relatively inactive + 40% 

At home: Very active + 90% 
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MAXIMAL GLUCOSE OXIDATION RATES that must not be exceeded (Shaw and Lawson 2007, pg 145 , 391 ; Jain 2010) 

  

Age 

Glucose 

(mg/kg/min) 
 

 
Neonates 12    

Infants< 1 year  8 – 9   

Toddlers and 
Children 5 – 7 

  

Adolescents  4   
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MACRONUTRIENT REQUIREMENTS Protein 

Macronutrients 

 

Requirements 

(g/kg/day) 

Protein 

 

 

 

 

 

Metabolic Status Requirement 

Normal 1 (0.87 – 1.25) 

Hypermetabolic:    0-25% 

                              25-50% 

>50% 

1.25 (1.0 – 1.5) 

1.5 (1.25 – 1.87) 

1.87 (1.56 – 1.87) 

Depleted 1.87 (1.25 – 2.5) 

Carbohydrate 50-60% of total energy 

Lipids 30% of total energy 

 
SCHOFIELD EQUATION (Thomas & Bishop 2007, p858) 

 
Basal Metabolic Rate Equations 
 

Age Males 

kJ/day 

Females 

kJ/day 

10 – 17 years (17.7 x W + 657) x 4.18 (13.2 x W + 692) x 4.18 

18 - 29 years (15.1 x W + 692) x 4.18 (14.8 x W + 487) x 4.18 

30 - 59 years (11.5 x W + 873) x 4.18 (8.3 x W + 846) x 4.18 

60 – 74 years (11.9 x W + 700) x 4.18 (9.2 x W + 687) x 4.18 

75+ years (8.4 x W + 821) x 4.18 (9.8 x W + 624) x 4.18 
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Metabolic Rate Adjustments 

 

Stress Factors 

Simple starvation1 -15% 

Surgery / post operative – no complications1 +5 - 15% 

Surgery / post operative –complications2 +25 - 40% 

Elective surgery1 +5 - 15% 

Pressure ulcers: Stage I1 0 – 10% 

Pressure ulcers: Stage II1 +20% 

Pressure ulcers: Stage III1 +30 – 40% 

Pressure ulcers: Stage IV1 +50 – 60% 

Closed head injury1 +30% 

Multiple trauma1 +40% 

Systemic inflammatory response syndrome (SIRS) 1 +50% 

Sepsis1 + 20-40% 

Major burns1 +80 – 100% 

Brain injury: acute and ventilated2 0 – 30% 

Brain injury: during recovery2 +5 – 50% 

Cerebral haemorrhage2 +30% 

CVA2 +5% 

COPD2 +15 – 20% 

ICU: Ventilated2 0 – 10% 

Leukaemia2 +25 – 34% 

Lymphoma2 0 – 25% 
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Solid tumour 0 – 20% 

Cancer3 +10 – 45% 

Infection2 +25 – 45% 

Chronic pancreatitis2 +3% 

Acute pancreatitis2 +10% 

Transplantation2 +20% 

Abscess2 +20% 

IBD2 0 – 10% 

Peritonitis3 +5 – 25% 

Multiple/long bone fractures3 +10 – 30% 

Fever3 
+20% per 1°C above 
37°C 

Asymptomatic HIV4 +10% 

Symptomatic HIV4 +20 – 30% 

Liver disease5 30% 

1Mahan&Escott-Stump 2008, p873   4 WHO    
2Thomas & Bishop 2007, p860     6Plauth M, Cabre E, Campillo B, Kondrup J, Marchesini G, Schu T, Shenkin A,   
3 ADA 2000      Wendon J.  2009) 
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Physical Activity Factors: 

To account for the thermic effect of exercise 

Patient on ventilator (BDA 1988: Adams: 70) -15% 

Patient unconscious (BDA 1988: Adams: 70) BMR only 

Bed bound – immobile(Thomas & Bishop 2007, p73 ) +10% 

Bed bound – immobile, but can move and sit up +15 – 20% 

Mobile on ward + 30% 

 

 

 

CLASSIFICATION OF FRAME SIZE 

Classification 
Frame Size 

Males Females 

Small > 10.4 >11.0 

Medium 9.6 – 10.4 10.1 – 11.0 

Large < 9.6 < 10.1 
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Group 

Energy 
(kJ) 

Protein 
(g) 

Fat 
(g) 

CHO 
(g) 

PO4 
(mg) 

Na 
(mg) 

K 
(mg) 

  

  Meat & meat substitutes                 

  Meat - high P, low Na 350 7 5 0 120 55 90   

  Meat - high P, high Na 350 7 5 0 120 430 90   

  Meat - low P, low Na 350 7 5 0 65 55 90   

  Meat - low P, high Na 350 7 5 0 65 430 90   

  Legumes low Na 350 7 5 15 120 55 245   

  Legumes high Na 350 7 5 15 120 430 245   

                    

  Milk                 

  low kJ, fat, CHO 325 4 5 10 110 65 185   

  high kJ, fat, CHO 835 4 10 20 110 65 185   

                    

  Starch                  

  Starch low K, low kJ, low fat 350 2 0 20 40 70 50   

  Starch low K, high kJ, high fat 835 2 10 20 40 70 50   

  Starch high K, low kJ, low fat 350 2 0 20 40 70 245   

  
Starch high K, high kJ, high 
fat 

835 2 10 20 40 70 245 
  

                    

  Vegetables                 

  Vegetables low K 90 1 0 2 20 20 75   

  Vegetables moderate K 90 1 0 2 20 20 150   

  Vegetables high K 90 1 0 2 20 20 270   

                    



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Fruit                 

  Fruit low K 250 0.5 0 10 15 5 95   

  Fruit moderate K 250 0.5 0 10 15 5 170   

  Fruit high K 250 0.5 0 10 15 5 240   

                    

  Beverages                 

  Beverages low kJ 10 0 0 0 5 10 20   

  Beverages high kJ 300 0 0 10 5 10 20   

                    

  Sugar 155 0 0 10 0 0 10   

  Fat 160 0 5 0 0 45 0   

                    


