ASSESSMENT OF THE
HOSPITALIZED
PATIENTS

Chapter 7



Introduction

Nutritional assessment of hospitalized patients is very important ;

e T he 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
nealing

« And more ...







Assessing malnutrition

The Academy of Nutrinon and Diaetetics (Academy )
and the American Society for Parenteral and Enteral
MNutmntion (ALS.PE.N.) recommend that a standardized set
of diagnostic characteristics be used to identity and docu-
ment adult malnutrition in routine clinical practice. The
identufication of two or more of the following six charac-
teristics 1s recommended for diagnosing malnutrition,
and i1t should be assessed on admiassion and at frequent
intervals throughout the patent’s stay 1n an acute, chronic,
or transitional care setting:

Insufficient energy intake

Weight loss

Loss of muscle mass

Loss of subcutaneous fat

Localized or generalized fluid accumulanion that
may sometimes mask weight loss

Diminished functional status as measured by hand-
erip strength
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Assessment tools

* Malnutrition can be assessed with several assessment tools
including:
* Mini Nutritional Assessment- short form (MNA —SF)
e Subjective Global Assessment (SGA)
e Nutrition Risk Screening (NRS)
e Malnutrition universal screening tool (MUST)
e Simplified nutritional appetite questionnaire (SNAQ)



Mini Nutritional Assessment MNA

* Quick
e Easy to administer

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

* The most widely used
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MNA

* If height cannot be measured, the MNA guidelines recommend
estimating height using :
e 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

Figure 7.4 The half arm-span is the distance from the midline at the sternal notch to the tip of the middle finger while

the nondominant arm is stretched out in a horizontal position. Height is then simply calculated by doubling the half
arm-span measurement.






Demispan

Figure 7.5 Demispan is the distance from the midline at the sternal notch to the web between
the middle and ring fingers along the outstretched nondominant arm. Height can be calculated
by two simple gender-specific formulas.



Demispan formulas for estimating height

* Females:  Heightincm =(1.35 X demispan cm)
+ 60).1

o Males: Height in cm = (1.40 X demispan cm)
+57.8



Knee height

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

Left fibular

Figure 7.6 Knee height is best measured using a sliding knee height caliper with the patient’s knee at a 90°angle while
lying supine or sitting on a table with legs hanging off the table. Measure from the heel of the foot to the anterior surface of
the thigh about 3 cm above the patella, and use an appropriate population-specific formula to calculate height (see Table 7.2).




TABLE 7.2

Population-Specific Formulas for

Estimating Total Body Height from
Knee Height

Population

Formula (Height em =)

Non-Hispanic
white men

Non-Hispanic
black men

Mexican-
American men

Non-Hispanic
white women

Non-Hispanic
black women

Mexican-
American women

78.31 + (1.94 x knee height cm) = (0.14 x age)

79.69 + (1.85 x knee height cm) = (0.14 X age)

82.77 + (1.83 x knee height cm) = (0.16 x age)

82.21 + (1.85 x knee height cm) = (0.21 x age)

89.58 + (1.61 x knee height cm) = (0.17 x age)

84.25 + (1.82 x knee height cm) = (0.26 X age)



If BMI cannot be calculated..

* Measure the calf circumference ]
To obtain the calf circumference, the patient

should be sitting with the left leg hanging loosely or lying
supine with the leg bent at a 90° angle. Wrap the tape
around the calf at the widest circumference and take the
measurement. A limitation of calf circumference mea-
surement 15 peripheral edema, which 1s prevalent in
approximately 25% of older adults.




Determining BMI for amputees

* Read page 213

TasLE 7.3 | Percentage of Total Body Weight
for Selected Body Components

Missing Body Part Percentage

Hand 0.7%

Foot 1.5%

Forearm and hand 2.3%

Entire arm 5.0%

Lower leg and foot 5.9%

Entire leg 16%

Sounrce: Osterkamp LK. 1995, Current perspective on assessment of human
body proportions of relevance to amputees. Journal of the American Dietetic
Association 95:215-218.



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



TABLE 17-4

The Subjective Global Assessment rates features of the medical history and physical examination.
Each variable is given an A, B, or C rating: A for well nourished, B for potential or mild malnutrition,
and C for severe malnutrition. Patients are classified according to the final numbers of A, B, and C
rankings.

Medical History

* Body weight changes: percentage change in past 6 months; weight change in past 2 weeks
Dietary changes: suboptimal, low-kcalorie, liquid diet, or starvation

Gl symptoms: nausea, diarrhea, vomiting, or anorexia for more than 2 weeks

Functional ability: full capacity versus suboptimal, walking versus bedridden

Degree of disease-related metabolic stress: low, medium, or high

Physical Examination

* Subcutaneous fat loss (triceps or chest)
Muscle loss (quadriceps or deltoids)
Ankle edema

Sacral (lower spine) edema

Ascites (abdominal edema)

Classification:

A: Well nourished: if no significant loss of weight, fat, or muscle tissue and no dietary difficulties,
functional impairments, or Gl symptoms; also applies to patients with recent weight gain and
improved appetite, functioning, or medical prognosis

B: Moderate malnutrition: if 5 to 10 percent weight loss, mild loss of muscle or fat tissue, de-
creased food intake, and digestive or functional difficulties that impair food intake; the B classifica-
tion usually applies to patients with an even mix of A, B, and C ratings

C: Severe malnutrition: if more than 10 percent weight loss, severe loss of muscle or fat tissue,
edema, multiple Gl symptoms, and functional impairments

SOURCES: R. S. Gibson, Principles of Nutritional Assessment (New York: Oxford University Press, 2005), pp. 809-826; A. S.
Detsky and coauthors, \What is subjective global assessment of nutritional status? Journal of Parenteral and Enteral Nutrition 11
(1987): 8-13.

@ Wadsworth, Cengage Learning



Elements of the history

* History

1. Weight change

2. Dietary intake

3. Gl symptoms (lasting > 2weeks)
4. Functional capacity

* Physical examination

1. loss of subcutaneous fats
Muscle wasting

Ankle edema

Ascites

= W



HISTORY

1. Weight Change
Maximum body weight
Weight & months ago
Current weight —
Crwerall weight loss in past 6 months
Percent weight loss in past & months
Change in 2 past weeks: increase

2. Dietary Intake (relative to normal)

Mo change
Change Duration:
Type:

3. Gastrointestinal Symptoms (lasting > 2 weeks)

Mone
Mausea Vomiting

4. Functional Capacity
Mo dysfunction
Drysfunction Duration:
Type:

PHYSICAL EXAMINATION

wt & months ago — current wi

% Wt change =

no change

Weaks

Increased intake
Suboptimal solid diet
Full iquid diet

IV ar hypocaloric iquids
Starvation

Diarrhaa

Weaks

Woarks suboptimally
Ambulatony
Bedridden

[For each trait specify: 0 =normal; 1+=mild;, 2+=moderate; 3+ = severa)

Loss of subcutaneous fat {shoulders, triceps, chast, hands)

Muscle wasting (quadriceps, deltoids)
Ankle edema

Ascites

x 100
wt & mos ago

decrease

Anorexia

Subjective Global Assessment Rating (select one)

A =well nourished
B = moderately (or suspected of being) malnourished
C = severely malnourished



Elements of history

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



Elements of history

* Dietary intake
e Normal

 Abnormal
* Ask about duration
* Increased intake ?
e Suboptimal solid diet ?
* Full liquid diet ?
e |Vliquids ?
e 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
v’ (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

v’ (moderately malnourished category : class B)



Nutrition risk screening tool

e See in pdf form



MUST

screening tool to identify adults who are at risk of malnu-
trition, and it is composed of three clinical parameters
rated as 0, 1, or 2, as follows: BMI > 20.0 ]r;;_;;.l’rn2 =0
points, 18.5-20.0 kg/m” = 1 point; < 18.5 kg/m” = 2
points; weight loss within the last three to six months less
than 5% = 0 points; 5%—10% = 1 point; > 10% = 2 points;
presence of acute disease, with 2 points added in the case
of acutely ill patients with no nutritional intake or likeli-
hood of no nutritional intake for more than five days.
MUST has received mixed support in validation and
comparative studies.”*"'® In one systematic review,
MUST performed well in detecting malnutrition in about
half the studies reviewed in adults, but not in older
patients. . Among nursing home residents, MUST screen-
ing estimated a prevalence of malnutrition significantly
below the MNA."®



‘MUST’ Tool

~

Step 1 Step 2 Step3
BMI kg'm? Score Unplanned weight loss If patient is EII:LrtE|'_-,-' il and
=20 (=30 Obese) = EI in past 36 months there has been or is likely
18 5—20 SCDFE to be no nutritional intake
{13 5 for =5 days
5 1EI Score 2 _/J
Step 4
Overall risk of malnutrition
Add scores together to calculate overall risk of malnutrition.
Score O Low Risk Score 1 Medium Risk Score 2 or more High Risk

sEnsure appropriate sFollow "WUST' 1 care | |*Follow action plan for

food and drink choices pathway on page 10 medium risk

=Repeat screening of Guidelines = Refer to Dietitian™

every 3-6 months, Booklet o Re-waigh waskly

unless there is clinical

CORCEFNS. e [Document action taken

sDocurment action *unless detrirmental or no

taken benefit is expected from
nutritional support e.g. end

L. AN /N oflife care pathway

This tool is to assist your assessment. If in doubt, use your professional judgement




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 :

* Male: EMI = 1.01 x MUAC - 4.7

* Female: BMI=1.10x MUAC -6.7

* MUAC in centimeters

From these equatons, MUAC measurement of less than
23.5 cm approximately equates to BMI of < 18.5 Ic:ga"m:~
raising the potential concern about nutritional status and
indicating the need for more detailed assessment.



MUAC measurement

Figure 7.9  The mid-upper arm circumference (MUAC)
is measured in the ambulatory patient while the patient is
standing. The tape is placed around the arm, perpendicular
to the long axis, at the level of the triceps skinfold site.



Figures 7.10 and 7.11 Measurement of MUAC in the nonambulatory patient.

When the patient cannot stand, MUAC is measured by first locating and marking the midpoint of the upper
arm between the tip of the acromion process and the olecranon process (i.e.. the triceps skinfold site). A folded
towel under the elbow raises the arm off the surface of the table. The arm circumference is measured without




Simplified Nutritional Appetite Questionnaire
(SNAQ)

 Developed to measure the loss of appetite

* Targeted for elderly SNA@GS...

Weight loss 4 kg or more

o

Mid-upper

. less than 25 cm
arm circumference

®

Appetite and functionality

o

Tre




Hand grip strength

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

e |t 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)




B

Figure 7.15 The hand-grip test should be assessed with the patient standing or sitting straight up, with the arm hanging
straight down.

©David C. Nieman
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hropometric Measurements

Recumbent Skinfold Measurement

In the recumbent patient , the triceps
subscapular skinfolds can be measured

with

patient lying on the right and the left side.



Figure 7.17 Measurement of triceps skinfold of the

recumbent subject.
©David C. Nieman

Figure 7.18 Measurement of subscapular skinfold of
the recumbent subject.
©David C. Nieman



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



TABLE 7.4 | Equations for Estimating Body Weight in Persons 65 Years of Age and Older from

Anthropometric Measures

Females* SEE'
Weight = (MUAC » 1.63) + (CC x 1.43) - 37.46 + 4.9 kg
Weight = (MUAC x 0.92) + (CC x 1.50) + (S5F x 0.42) — 26.19 +421 kg
Weight = (MUAC x 0.98) + (CC = 1.27) + (S5F x 0.40) + (KH % 0.87) - 62.35 + 380 kg
Males®

Weight = (MUAC % 2.31) + (CC x 1.50) - 5010 +53Tkg
Weight = (MUAC x 1.92) + (CC x 1.44) + (S5F x 0.26) — 39.97 +534 kg
Weight = (MUAC % 1.73) + (CC % 0.98) + (SSF x 0.37) 4+ (KH x 1.16) - 81.69 + 448 kg

Sowrce: Chumbea W, Guo 5, Roche AF, Stembangh ML, 1988, Prediction ol body weight for the nonambulatory elderdy from anthrapometry. fowmal of the American
efetic Areociation B8:-56-56H.

*Weaght is in kg MUAC = medarm circumderence, i cme O = call circumierence. in cm;: $5F = subscapular skinfold thickness, in mm; KH = knee beight, mocm.
TSEE = standard ernor of the estimate.

TapLE 7.5 | Equations for Estimating Body Weight from Knee Height (KH) and Midarm Circumference

(MUAC) for Various Groups

Age* Race ]*_‘:qu.'ll:inl:lnul Ammc}*t
Females

18 Black Weight = (KH = 0.71) + (MUAC = 2.59)— 500.43 +=T65kg
G158 White Weight = (KH = 0.77) + (MUAC = 2.47) - 50.16 + 720 kg
19-59 Black Weight = (KH = 1.24) + (MUAC = 297)— 8248 + 1198 kg
1959 White Weight = (KH = 101y + (MUAC = 2.81)— 6604 =+ 10.60 kg
GHO—E0 Black Weight = (KH = 1.50) + (MUAC = 2.58)— 84.22 =+ 1452 kg
GHO—E0 White Weight = (KH = 1.09) + (MUAC = 2.68)— 65.51 =+ 11.42 kg
Males

618 Black Weight = (KH = 0.59) + (MUAC = 2.73)— 4832 + 7.50kg
G158 White Weight = (KH = (L68) + (MUAC = 2.64) — 50.08 =+ 782 kg
19-59 Black Weight = (KH = 1.09) + (MUAC = 3.14) - 83.72 =+ 11.30kg
1959 White Weight = (KH = 1.19) + (MUAC = 3.21)— 86,82 +11.42kg

6080 Black Weight = (KH % 0.44) + (MUAC x 2.86)— 39.21 + 7.04 kg
6080 White Weight = (KH % 1.10) + (MUAC x 3.07)— 75.81 + 11.46 kg



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
e Calorimetry (direct & indirect)

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



Calorimetry



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.

* |t 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 CO, and
CH4 production, and O, consumption.

- Temperature, pressure and humidity are controlled.



Direct Calorimetry

e 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.



Water
out

Insulation

Fresh air




Indirect Calorimetry

* Depends on O, utilization and CO, production.

|t 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)

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

* The VO, is determined either from:

» 0, consumed from the spirometer.

Or:

»The added O, needed to maintain a constant
volume within the spirometer.




Open Circuit Calorimetry

e 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: H,'®0 and *H,0.

* 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.

2 Dse
] ] mixes with [\S8 74
* The rate of disappearance is used tobody water [ 57

calculate energy expenditure. 3. Urine or saliva samples



Estimating Energy Needs

To estimate IN
Kcal per day use:-

eHarris —Benedict equation .
requirements for ill patients.

e\World health Organization (WHO) equation .
e National Institute of Health equation .
e University of Vermont equation .



TABLE 7.7 | Examples of Equations for

Estimating Resting Energy
Expenditure in Healthy Persons
Harris-Benedict
Females REE=65509+9563 W + 1 B505-46T6 A
Males REE=66473+ 13752 W 4+ 50035 -06.755 A

Harris-Benedict (Values Rounded for Simplicity)

Females REE=6551+96 W+ 195-4T7A

Males REE=665+138W+505-68A

World Health Organization {WHO) S5D#

Females 3=9 years old 225W +499 + 63
10=17 years old 122 W + 746 + 117
18=29 years old 14.7 W + 496 + 121
30=60 years old B.7TW + 820 + 108
> 60 years old 10.5 W + 596 + 108

Males 3-9 years old 22 TW + 495 + 62
10=17 years old 17.5 W + 651 + 100
18=29 years old 153 W + 679 + 151
3060 years old 11.6 W + 879 + 164
> 60 years old 13.5 W + 487 + 148

National Institutes of Health
REE = 638 + (15.9 x FFM)

University of Vermonit
REE = 418 + (20.3 x FFM)




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 .

TABLE 7.11 | Injury Factors Used to Account
for the Thermic Effect of Disease

and Injury
Condition Injury Factor®
Minor surgery 1.0=1.1
Major surgery 1.1=1.3
Mild infection 1.0=1.2
Moderate infection 12-1.4
Severe infection 14=1.8
Skeletal or blunt trauma 1.2-1.4
Skeletal or head trauma (steroid treated) l.6=1.8
Burns involving < 20% BSA' 1.2=1.5
Burns involving 20% to 40% BSA 1.5=1.8

Burns involving > 40% BSA 1.8=2.0




£ Box 7.1 Estimating Resting Energy Expenditure (REE) and 24-Hour Energy
. L Expenditure Using the World Health Organization (WHO) Equations

Using the WHO equations in Table 7.7, the Harris-Benedict To arrive at an estimate of 24-hour energy expenditure, the
equations in Table 7.7, or the DRI equations for calculating value for REE (1437 kcal) is then multiplied by an activity
REE in Table 7.8 is quite easy. As an example, take a factor (Table 7.9) that accounts for the thermic effect of
23-year-old female with a body weight of 64 kg (141 1b). exercise—the calories expended during physical activity.
Begin by selecting the proper equation for the subject’s sex Assuming this person has an activity level at the low end of
and age. Then calculate the predicted REE using the the average activity category, the activity factor of 1.2 will
appropriate WHO equation. be used.

1437 kcal x 1.2 = 1724 kcal
REE = 147 W + 496

REE = (14.7 x 64) + 496 This gives an estimated 24-hour energy expenditure of
1724 kcal. Assuming that the subject is 168 cm (66 in.) tall,
REE =941 + 496 how do these values compare with those obtained by using
REE = 1437 kcal the DRI equations for calculating EER?

N J




