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Introduction

Nutritional assessment of hospitalized patients is very  important ;

●The prevalence of protein – energy malnutrition (PEM) among 
hospitalized patient typically range from 13% to 78%  . 



Malnutrition in hospitalized patients

Has been linked to :

• Muscle wasting (sarcopenia)

• Immune suppression

• Increased infections

• Prolonged hospital stay

• High treatment cost

• High chance of readmission

• High mortality rate

• High risk of pressure ulcer and impaired wound 
healing

• And more …





Assessing malnutrition 



Assessment tools

• Malnutrition can be assessed with several assessment tools 
including:
• Mini Nutritional Assessment- short form (MNA –SF)

• Subjective Global Assessment (SGA)

• Nutrition Risk Screening (NRS)

• Malnutrition universal screening tool (MUST)

• Simplified nutritional appetite questionnaire (SNAQ)



Mini Nutritional Assessment MNA

• Quick

• Easy to administer 

• Multiple studies showed that MNA is highly sensitive in identifying 
malnourished patients

• The most widely used





MNA

• If height cannot be measured, the MNA guidelines recommend 
estimating height using :
• Half arm span 

• Demispan

• Knee height 



Half arm span 

• distance from the med-line at the sternal notch to the tip of the 
middle finger while the non-dominant arm is stretched out in a 
horizontal position 

• Then height is calculated by doubling the measurement



Measuring the half arm span





Demispan



Demispan formulas for estimating height



Knee height 

• After measuring knee height , use appropriate formula from table 7.2





If BMI cannot be calculated..

• Measure the calf circumference 



Determining BMI for amputees 

• Read page 213



Subjective Global Assessment (SGA) 

• Is a clinical technique for assessing the nutritional 
status of patient based on features of the patient’s 
history and physical examination 

• Based on four elements of the patient’s history and 
three elements of the physical examination
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Elements of the history 

• History 
1. Weight change 
2. Dietary intake
3. GI symptoms (lasting > 2weeks)
4. Functional capacity 
• Physical examination 
1. loss of subcutaneous fats
2. Muscle wasting 
3. Ankle edema
4. Ascites 





Elements of history 

•Weight change 
•Weight loss <5% -- small
•5% to 10% -- potentially significant 
• > 10% -- definitely significant 



Elements of history 

• Dietary intake 
• Normal 

• Abnormal 
• Ask about duration 

• Increased intake ?

• Suboptimal solid diet ?

• Full liquid diet ?

• IV liquids ?

• Starvation ?

• You can take 24-hr recall !



Subjective Global Assessment (SGA) 

• The final step in SGA is arriving at a rating of nutritional assessment 

• Instead of an explicit numerical weighting scheme, SGA depends on 
the clinician's subjectively combining the various elements to arrive at 
an overall or global assessment 



Subjective Global Assessment (SGA) 

• Patient with weight loss >10% that is continuing , poor dietary intake, 
and severe loss of subcutaneous fat and muscle wasting
 (severely malnourished category : class C)

• Patient with at least a 5% weight loss, reduced dietary intake, and 
mild to moderate loss of subcutaneous fat and muscle wasting
 (moderately malnourished category : class B)



Nutrition risk screening tool 

• See in pdf form



MUST





MUST

• During MUST screening, BMI can be estimated from the mid upper 
arm circumference (MUAC) if weight or height cannot be obtained 
using these equations :

• MUAC in centimeters 



MUAC measurement





Simplified Nutritional Appetite Questionnaire 
(SNAQ)
• Developed to measure the loss of appetite 

• Targeted for elderly 



Hand grip strength 

• Measure of function , can be utilized during geriatric comprehensive 
assessment 

• It is used to determine weakness 

• Weakness : Grip strength values of less than 26 kg for men and less 
than 16 kg for women
• The maximum value of any of six grip strength tests, three with each hand 

separately)





Other Anthropometric Measurements

Recumbent Skinfold  Measurement 

In the recumbent patient , the triceps           

and subscapular skinfolds can be measured   

with patient lying on the right and the left side. 





Anthropometric Measurements

Recumbent Skinfold  Measurement

The sum of the triceps and subscapular skin 
fold thicknesses can be used as an indicator 

of the body's energy reserves



Anthropometric Measurements

Estimating Body Weight

It can be estimated from various anthropometric 
measurements :

• Knee height 

• Mid-arm circumference 

• Calf circumference 

• Subscapular skinfold thickness 

Table 7.4 and table 7.5





Estimating Body Weight

• The decision of which equation to use will depend on the patients age 
and the anthropometric measures that can be obtained or are 
available

• There is a certain amount of error (±14 kg)  can be minimized by 
using equation requiring a larger number of variables, and by strict 
attention to measurement technique 



Estimating Energy Needs 

•Can be determined in two ways:
•Measuring energy expenditure 
• Calorimetry (direct & indirect)

• Estimating these needs using a variety of guidelines 
• Since EE is not practical to measure 





Calorimetry 

• The measurement of the body’s energy expenditure 

• Methods conducted in the lab. :
1. Direct calorimetry

2. Indirect calorimetry

• For free living subjects: 
• Doubly labeled water 

• Bicarbonate urea method 



Direct Calorimetry

• It represents the measurement of heat exchange between body 
and environment.

• It requires an isolation chamber:

The walls of chambers contain a layer of water that warmed by 
the body heat.

- Air enter and exit the chamber analyzed to determine CO₂ and 
CH₄ production, and O₂ consumption. 

- Temperature, pressure and humidity are controlled.



Direct Calorimetry

• Strengths of Direct Calorimetry:

1. Highly accurate

2. Allows some degree of activity to the subject.

• Weaknesses of Direct Calorimetry:

1. Complex 

2. expensive

3. Requiring  a high cooperation.





Indirect Calorimetry

• Depends on O₂ utilization and CO₂ production.

• It has a different techniques:
1. Closed Circuit Calorimetry.

2. Opened Circuit Calorimetry.



Closed Circuit Calorimetry
• The subject is connected via mouthpiece, mask, endotracheal tube to 

Spirometer filled of 100% oxygen.

• The subject rebreathes only the gas within the spirometer (closed 
system)

• Carbon dioxide is removed from the system by canister of potassium 
hydroxide.

• The VO₂ is determined either from:

O₂ consumed from the spirometer.

Or:

The added O₂ needed to maintain a constant 

volume within the spirometer.



Open Circuit Calorimetry

• Subject breath through 2- way valve:

room air is inspired from one side of the valve and expired from 
the opposite  side of the valve.

Expired air is either analyzed immediately or collected for later 
analysis.



Doubly Labeled Water
• Subject drinks a known amount of two different stable isotopic 

forms of water: H₂¹⁸O and ²H₂O.

• They mix with the body’s water and gradually 

eliminated from the body.

• Urine samples are collected and

used to measure the rate of

isotopic disappearance.

• The rate of disappearance is used to

calculate energy expenditure.



Estimating Energy Needs 

To estimate  Resting Energy Expenditure  in 
Kcal per day use:-

●Harris –Benedict equation  .

• Under estimated requirements for ill patients.

●World health Organization (WHO) equation  .

● National Institute of Health equation  . 

● University of Vermont  equation  . 





Estimating Energy Needs 

• The equations in table 7.7 and 7.8 predict REE in kilocalories, and to 
arrive at estimates of 24-hr energy expenditure, REE must be 
multiplied by TEE
• Theoretically, REE includes TEF as well as TEE

• Usually , no additional allowance is made for TEF

• But It is necessary to account for increased metabolism caused by disease 



Estimating Energy Needs

Activity factors used to account for the thermic effect of 
exercise

Confined to bed                              1.2

Ambulatory low activity                1.3 

Average activity                              1.5-1.75 

Highly active                                    2.0



Estimating Energy Needs

Injury Factors Used to Account for the Thermic Effect of 
Disease and Injury .




