Assessment Formulas

NUTRITIONAL ASSESSMENT FORMULAS

A complete nutritional assessment should ideally include not only a diet history, but
several measurements which will provide a more sensitive and accurate assessment of
a client’s nutritional status. In addition, these measurements are useful indicators of
changes in nutritional status.

BODY SIZE

Weight

A measurement of total body weight is often the only measurement available to
determine changes. Weight measurements should be done routinely at each and
every visit and be recorded. In order to ensure accuracy, the same scale should be
used and calibrated regularly.

Weight graphing provides an excellent visual assessment and may provide clinical
indications of changing health status.

To convert weight in pounds to kilograms: Divide the weight in pounds by 2.2.
To convert kilograms to pounds: Multiply the number of kilograms by 2.2.

Ideal Body Weight (IBW)

This measurement is useful for comparing a person’s current (actual) weight against a
recommended weight based on height. The Metropolitan Life Insurance Tables
(1983) are the most recent tables available.

IBW can also be calculated:
Male: 106 pounds + 6 X number of inches over 5 feet tall
Female: 100 pounds + 5 X number of inches over 5 feet tall

In addition, a 10% plus/minus provision is also included to allow for variations in
frame size providing a weight range for good health. Typically, when an individual is
below their IBW range fatigue, poor energy, and nutritional risk is obviously in-
creased.

Caution should be used in relying on IBW standards as a basis for determination of
nutritional status since these standards have been developed using a healthy adult
population.
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Adjusted Body Weight

When someone is obese, that is, their body mass index (BMI) is over 30, instead of
using the person's current actual body weight to calculate caloric needs, use adjusted
body weight. (For BMI formula, see Page 7-6).

Adjusted body weight is calculated by using the following equation:
Actual Body Weight - Ideal Body Weight x .25 + Ideal Body Weight

Reference Body Weight (RBW)

RBW may be used instead of ideal body weight. RBW is the midpoint of the healthy
weight range in the 1995 Dietary Guidelines for Americans. Within the healthy range
RBW can be adjusted upward for more highly muscled and downward for less
muscled individuals.

Usual Body Weight (UBW)

This is the weight the client usually remembers. The client should be asked what they
weighed most of their adult life. This is a crucial piece of information to obtain since
most people have never weighed within their IBW range. In addition, weights for 6
months ago and 1 year ago should also be asked and recorded.

Expectations for weight management should be appropriately defined based on this
information.

Height

The actual height of the client should always be measured at the first visit. Clients
often report inaccurate heights which will affect determinations of IBW and poten-
tially assessment of overall nutritional status.

Balance beam scales usually have a height measuring device. Another option is to use
a measuring tape placed on the wall.

To convert inches to centimeters: Multiply inches by 2.54.

Instructions for Obtaining Height

Height should be measured without shoes. With the client's back against the wall or
measuring board, ask him or her to stand erect and to look ahead. The outer corner of
the eye and top of the ear should be in line parallel to the floor. Heels, scapula, and
buttocks should touch the wall.

A right-angle headboard should be lowered to rest flat at the crown of the client's
head. Height should be read to the nearest inch or .5 cm.
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BODY COMPOSITION

It has been widely agreed that the ability to maintain lean body mass, or muscle tissue
can and will influence the overall health of an individual infected with HIV. There is
a strong correlation between loss of muscle mass and serious illness. It is therefore
important to monitor changes in body composition that influence nutritional status.

Triceps, Skinfold and Mid-upper Arm Circumference

Triceps skinfold (TSF) thickness measures the amount of subcutaneous body fat.
Approximately 50% of total body fat is subcutaneous. TSF is one of the skinfold sites
found to be most reflective of body fatness. Changes in TSF are estimated to take 3-4
weeks. Formulas using mid-upper arm circumference (MAC) and TSF provide
indirect assessment of the arm muscle area and arm fat area.

Instructions for measuring triceps skinfold:

Do not take skinfold measurements after the person has exercised, swam, or
showered since skinfold thickness will be increased due to increased blood flow to
the skin.

*»The caliper needle should be on zero before starting the procedure.

+»The point at which the skinfold measurement is taken is the same point used for
mid-arm circumference. This point is halfway between the acromion process of the
scapula and the tip of the elbow. Mark this point with a felt pen or adhesive label.

s»Always take skinfold measurements (not only triceps skinfold) on the right side of
the body.

*»The person should be sitting or standing with arms relaxed, hanging at their side.

At the marked site on the triceps, grasp a vertical fold of the skin and underlying fat
between the thumb and index finger, 1 cm above the midpoint. The skinfold should
be parallel to the length of the arm. Both the thumb and the index finger should be
8 centimeters apart from the midpoint mark. Place the caliper just below the thumb
and index finger.

+»The hand grasping the skinfold should hold the fold while the caliper is being used
to measure.

s»Take the measurement 2 seconds after full pressure of the caliper is applied. Three
measurements should be taken and the average value used.

s»Always open the caliper prior to removing from the skinfold.

Do not use plastic calipers. They lack adequate tension.

For resources and more information on technique, calculations, interpretation and
equipment, see References (Section 10).
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Use and Interpretation of Skinfold Measurements

Indirect methods of measuring subcutanious fat, total body fat and somatic proteins
(skeletal protein mass) include skin fold measurements. Special equipment required
includes a skinfold caliper.

Good clinical skill and judgment is a critical element in obtaining and interpreting
skinfold data. The thickness of skinfolds gives an estimation of subcutaneous fat and
stored energy. The most common skinfold site is over the triceps muscle. This mea-
surement is taken with calipers on the right arm midway between the olecranon
process and the acromial process (midway between the shoulder and the elbow). The
most common approach to interpreting Tricep Skinfold (TSF) results are to compare
them to percentile values for age and gender. In general, patients are considered to be
malnourished if the TSF is at the 5th percentile or below, and to be at risk if the TSF
is between the 5th and 15th percentiles.

Depletion can be a reflection of poor oral intake or nutrient deprivation. Serial mea-
surements are useful in evaluating changes in subcutaneous fat or somatic protein
mass in patients whose weight remains normal.

A major drawback to these measurements is that they are chiefly used to detect over-
weight; percentile tables have been established based on healthy populations. In
addition, the measurements are relatively imprecise unless the same person does the
measurements each time and has good technique.

Estimation of Somatic Protein Stores

Midarm muscle circumference (MAMC) and midarm muscle area (MAMA) may be
calculated from TSF and mid-arm circumference (MAC) using the following equa-
tions:

MAMC(cm) = MAC(cm) - 0.314 X TSF(mm)

MAMA (mm?) = (MAC(cm) - 3.14 TSF(mm)?

4X3.14
*where MAC and TSF are in mm.

The results provide an indication of muscle mass. Reference standards for age and
gender are commonly available.
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Bioelectrical Impedance Analysis (BIA)

The three-compartment model of body composition allows for monitoring shifts in

fluids and muscle. In this model the body is divided into three parts:

1. Body Cell Mass (BCM): The most metabolically active tissue compartment made
up of highly functional protein stores e.g. muscle, organs and circulating cells.

2. Extracellular Tissue (ECT): Bone, plasma, collagen

3. Fat Mass: Fat stores

«» When BCM is increased or decreased the changes are mostly attributed to muscle

tissue changes.

When ECT is increased or decreased it may be due to fluid shifts.

Note BIA parameters at initial assessment and monitor changes over time to give

you a more accurate estimation of the individual's muscle and fat mass. See sample

BIA Screening Flow Sheet, (Page 8.7).

++ Note and review BIA results on a special form for the client. See BIA Results
form, (Page 7-7).

o

%

72
°o

Evaluation of Body Cell Mass (BCM) using BIA

+ Ideal body cell mass (IBCM) is estimated by multiplying an individual's ideal body
weight by one of the following factors:

0.42 for adult males
0.32 for adult females

+« Comparing the individual's current BCM to the IBCM (CBCM/IBCM) is helpful in
evaluation and developing nutrition goals and appropriate interventions.

«» It is generally accepted that more than one BIA test is necessary to establish a
baseline, identify a trend in body composition, and provide the basis for starting or
changing therapy.

« BIA is not sensitive enough alone to identify body shape changes seen in
"lypodystrophy syndrome". Waist-hip and mid-arm circumference measurements
are more useful.

BIA Equipment

+« BIA machines are available in single or multiple frequencies. Prices range from
$600 to $2000 for single frequency machines, and start at $5000 for multiple
frequency devices.

+ Some are programmed to just read out raw data or direct measurements of
impedance, resistance, reactance, and phase angle, and make available software
enabling users to input their own equations.

+« Some devices use proprietary equations for calculating fat, body cell mass and
other components and are less flexible in the user’s ability to manipulate equations
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and software applications.

For more information and links about BIA and equipment, see References (Section 10).
Body Mass Index (BMI)

BMI is an estimation of fat versus lean in body composition. It has been demonstrated to
have a relatively high correlation with estimates of body fatness. BMI assesses a
person’s weight status as simply being underweight, average weight or overweight based
on height.

BMI = Weight (kg) or weight (pounds) x 703
Height (meters?) height (inches) x height (inches)

BMI is not a sensitive measurement for HIV. It can be a general marker for changes and
should be included in assessments.
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BIA Screening Flow Sheet

Name Age Gender

Height Usual Weight Desirable Weight

Ideal Body Weight Ideal Body Cell Mass

Date

Wt. (Ibs.)

% UBW

% DBW

BMI

BCM

%IBCM

Fat (Ibs.)

Total
Fluid

Note

Clinician's Signature Date

Assessment Formulas Tables and Charts 7-7



Assessment Formulas

BIA Results

Date Name

Age_  Gender____

Height_ Weight BMI* IBW?**
Reactance Resistance

Weight in Ibs.

% IBW

Usual Body Weight (UBW)

Desirable Body Weight (DBW)

Body Cell Mass (BCM)
(reflects changes in muscle)

Fat

Fluid Status: [ ]Dehydrated [ ]JAcceptable [ ]Edema

Assessment:
[ ]Current body composition appears normal
[ JRequires further nutritional assessment/follow-up
[ JRecommend nutrition referral
[ JRecommend follow-up BIA (date)

(meters) squared:
Weight/Height?
20-25 = Healthy weight
Under 20 = Underweight
25-30 = Overweight
Over 30 = Obese

Clinician's Signature

*BMI, body mass index, is measured by dividing current weight (kg) by height

Assessment Formulas
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ESTIMATION OF ENERGY REQUIREMENTS

Estimating energy requirements usually involves the use of mathematical formulas which
are used to estimate energy needs at rest, called Basal Energy Expenditure (BEE). The
most common formula used is the Harris-Benedict formula. Factors which consider levels
of activity and stress such as illness or trauma are added to the BEE to estimate total
calorie needs. The following are commonly used formulas for estimating energy require-
ments.

BEE represents the amount of energy expended when the body is at complete rest. BEE
varies with age, gender and body size.

Men: BEE= 6647 + (1375 X W)+ (5 X H)-(6.76 XA)
Women: BEE=65.51+(9.56XW)+(1.85XH)-(4.68XA)
W = Weightinkg A = Ageinyears H = Heightincm

Activity Factor: 1.3 Normal
1.2 If confined to bed

Stress Factors: 1.2 Maintenance - Well, feeling good
1.5 Sick - Fever, not doing well

1.75 Very Sick - Major illness with multiple
Opportunistic Infections (OI)

Nonprotein Calorie Requirements = BEE X Activity Factor X Stress Factor

Recommendations for the estimation of calorie needs for people living with HIV must be
individualized. The Harris Benedict Equation underestimates the energy needs of adults
living with HIV by approximately 13%. Clinicians can consider adding a 1.13 stress factor
when using this equation to estimate energy requirements for individuals with HIV infec-
tion.

In general, calculate a minimum daily intake of 16 calories for each pound of baseline
weight before infection or wasting for men and 13-14 calories for each pound of weight in
women.

Estimating Protein Requirements
Protein requirements may increase to 1-1.5 grams/kilogram/body wight. To maintain

body protein stores, highter levels than normal (0.8 grams/kilogram body weight) may be
required. (1 kilogram = 2.2 pounds).

Assessment Formulas Tables and Charts

7-9



HIV Medications and Nutritional Complications

Nutritional Side Effects of Selected Medications

The purpose for taking potent combination antiretroviral drugs is to suppress HIV
replication, keeping viral load as low as possible for as long as possible. These drugs
have been able to keep people healthier than before. The more you understand how to
take your medications and how to control any potential side effects, the easier it will
be to take your medications and the better they will work for you. Find the medica-
tions that you are taking on the HIV Medications and Nutritional Complications chart
and become aware of their possible side effects and any dietary considerations you
must take.

The protease inhibitor indinavir (Crixivan®) is one medication that has special dietary
instructions. It must be taken on an empty stomach or with very little every 8 hours.
For ideas of what to take with this medication, see "Additional Food List" for
Crixivan® (indinavir sulfate) chart at the end of this chapter.

Daily Routine Chart for Medications and Meals

What you eat and drink with your medications, and when, do make a difference. It
can make the difference whether you achieve consistently good blood levels of your
medications or whether you don't and increase your risk of developing a resistance to
your medication. Setting up a daily food and medication schedule to follow, as
closely as you can seven days a week, will help a lot. Copy and use the Daily Routine
Chart in this section to plan when to take all your medications and meals. Copy and
use the next page on its back to note any concerns you have and share them with your
health care team. Carry this form with you for easy reference.

HIV Guide to Food Choices Tables and Charts 7-10
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HIV Medications and Nutritional Complications

“Additional Food List” for Crixivan® (indinavir sulfate)*
by HIV/AIDS Dietetic Practice Group of The American Dietetic Association

These snacks were selected to meet the following requirements: at or below 2 grams of fat, 5.6 grams of
protein, 65 grams of carbohydrate and less than 300 calones in total.

Sabina Beesley, MS, RD, Joya Melissa, RD and Marcy Fenton, MS, RD, members of the HIV/AIDS
Dnetetic Practice Group of The American Dietelic Association developed this list for Merck & Co. Inc. !

The FDA approved it in August 1997.
Some comments and clarifications have been added and these are in ifalics.
Mabisco™ Newton Cobbler 3 bars 0 2.4 54 180
Bars
Fig bars and juice 2 fig bars, | cup juice 2.5 1.5 50 224
{not grapefruit)
Cream of rice with skim milk, |1 cup cooked cream of 0.4 5.6 36 168
raising, and brown sugar rice
1/2 cup skim
2 Ths. sugar
1 Ths. raisins
Snack well ™ wheat crackers | B Snack well™ crackers 0.1 6 34 161
with fat free cream cheese and | 2 Ths. fat free cream
juice cheese
i 1/2 cup juice (not
grapefruif)
Pretzels and soda I cup pretzels (ron fat) 20 4.4 39 275
i can of soda or cup juice
(not grapefruit juice)
Jello™ with canned fruil 1 cup Jello™ 2.1 4 31 158

And Nabisco™ ginger snaps ¥ cup canned fruit
3 Mabisco™ ginger snaps

Ipp'lf: sauce and Mabisco™ | | cup apple sauce 1.9 1.3 62 252
EINEer snaps 2 Mabisco™ ginger snaps
Bagel and juice I small bagel (no seeds or 0.8 3.3 55 241
nuts)
I cup juice {noi
grapefruit)
Spagheitios in tomato sauce and | 1 cup Spaghettios 2.1 5.3 6l 282 I
soda Y% can of soda or cup juice
* IAIUE. Project Los Angeles fact sheet (8715/97, 93/98). Adapied from The American Dictetic Association’s Additional Food List for
Crinivan® (indinavir sulfate), Merck & Co, Inc
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HIV Medications and Nutritional Complications

(not grapefruit)
Com tortilla with steamed rice | | com tortilla 1.5 4.1 35 169
and salsa 1/2 cup rice {prepared
without butter or oil)
3 Th=p salsa
Citrosource™ or Resource™ ¥: box = ¥ cup 0 44 | 18 90
Fruit Beverage supplement
Rice cakes with jam and juice | 2 rice cakes with 2 Ths. 08 1.4 79 324
Jjam
| cup juice (ot
grapefruit)
Tomalo soup, oyster crackers, | | cup tomato soup(w/ 22 3 25 126
tea with milk and sugar waler)
6 oyster crackers
I cup tea
2 Tbs. skim milk
| tsp. sugar
PowerBar™ with Gatorade™ | % bar 1.3 5.0 36 173
8 oz Gatorade™
Cereal with skim milk and I cup dry cereal* 1-2 4-5 31-45 | 150-180
banana 172 cup skim milk
1 medium banana
Spaghetti (prepared without 2 cup cooked spaghetli 0.9 49 65 279
butter or oil) with tomato sauce | % cup tomato sauce
and juice | cup juice (nol
grapefuit)
Toast (no added butter or | slice bread 1.2 1B 57 250
margarine) with jam and teaor | 2 Ths. jam
coffee with skim milk and sugar | & oz tea/coffee
| tsp. sugar
2 Ths. skim milk
Plain popcom (fat free, no 3 cups popped pop com 0 3.0 53 226
butter or oil added, air popped | 1 can soda or | cup juice
or microwavable) and soda {not grapefruit) i
English muffin (no butter or I English muffin 1.0 44 | 49 | 226 |
margarine) with jam and regular | | Tbs. jam
or herb tea with sugar | cup herb or regular tea
2 1sp. Sugar
Rice (prepared without oil, ¥ cup prepared nice 0.5 5.6 28 136
* Cereals inchude those that contain bess than 2 grams protein or at per % cup serving. Examples include Corn Pops™, Fruil
Leops™, Golden Grahams™, Chea™ | Rice Puffs, Com Flakes™ Wheatics™ Special K™, Cocos Pufls, Cheerios, Frosted Mini
WheatsTM, Raisin Bran™, Total™, Shredded Wheai™, Does not include cereal with added nuts, granola, or Cracklin (at Bran
Cercal™,
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butter or margarine) with ¥ cup steamed vegetables
vegetables and soy sauce I Ths. Soy sauce
Angel food cake with canned | medium slice angel food 0.7 5 50 218
fruit or berries and coffee cake
¥: cup bemes or canned:
fruit
8 oz coffec
2 Ths. Skim milk
1 isp. Sugar
Fruit {not coconut or avocado) | | cup or 1 medium Oto 0.5 0 20 to 50 73
Miso soup with a rice ball 10 oz soup 0.9 5.7 i3 164
I plain rice ball (1/4 cup
nce)
Noodles (prepared without oil, | % cup cooked noodles 1.5 49 25 130
butter or margarine) and % 1o % cup steamed
steamed vepetables vegetables
Low- or fat-free vegetable | cup soup 2.1 4.6 19 120
soupH and bread (no butter or I slice bread {no nuts or
margarine) seeds)
Quaker ™ lowfat chewy granola | | bar 2 2 22 1o
bar
Dried fiuit (no coconut, nuts, | 1/2 cup dried fruil 0 2 52 220 |
seeds or banana chips)
Snack Well ™ cereal bar 1 bar 0 I 29 120
Fruit roll up I roll up 12 0 I 50
Toast with jelly (no butter or I slice of bread, | Ths. 1.1 4 57 250

marganine), apple juice and jelly
coffee with skim milk and sugar | | cup apple juice

I cup coffee

2 Ths. skim milk

| tsp. sugar
Jello™ Snack Cup | snack cup 0.4 5.1 23 89
Fat free pudding cup | pudding cup 0.4 3 21 90
Popsicle (water based only) I each( 2 fl. oz) 0 0 i 43
Cortido: Com tortilla with I com tortilla 1.2 4.2 30 130
cucumber, tomato, lime juice I medium tomalo
and green onion | medium cucumber

(peeled)

1 green onion

3 Ths. lime juice
Maizo and salsa | Matzo board 0 3.5 23 120

| HnLMuwgtwhnmpi.HinhmuhmmImmﬂlwlunhmlgmm;muinpulmminp
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¥ cup salza
Baked potato and salsa | medium baked potato 0.3 35 36 162
(no skin)
Y cup salsa
Jicama, raw I cup 02 | 10 46
Pita bread (white, not whole I whole white pita 1.1 5.4 33 165
wheat)
Health Valley™ Fat Frec 1 bar 0 2 50 210
Breakfast Bar and juice 8 oz juice (not grapefruit)
Kellogg's Rice Krispies I square = 0.78 oz 2 1 45 200
Treats™ crispy marshmallow B oz juice (not grapefruit)
squares and juice
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The Right Foods

A Guide to Daily Food Choices A/
for People Living With HIV

-

Benefits, Safety, and Efficacy of Unconventional Remedies

FOOD GROUP

EXAMPLES OF FOOD CHOICES

Complex Starches:

Whole grains: wheat, rye, com, oat, rice, bulgur, kasha, quinoa; whole grain
breads, hot and cold cereals, and other grain products like pasta, crackers, ;

polatoes, winter squash.

- e s

Animal Protein:

Beef, chicken, fish, duck, pork, wrkey, lamb, eggs, milk, cheese, egg or milk-
based protein powders

Flant Protein:

Dried beans (cooked): black, pinto, red, navy, lima, garbanzo, etc., green peas,
split peas, lentils, soy foods (soybeans, tofu, soy-based protein powders,
tempeh), seeds, nuts and nut butters (peanut, sunflower, sesame, almond,
Brazil nuls, etc.)

Animal Calciam

Milk, cottage cheese, yogurt, hard cheese, ice cream, canned salmon (with
bones), canned sardines (with bones)

Vegetable Calcium:

Tofu processed with calcium, broceoli, Chinese cabbage, almonds, dried figs,
greens (chard, mustard, collard), calcium fortified orange juice or soy milk
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Yitamin A rich foods:

Carrots, red peppers, sweel potato, oranges, strawbemies, tomatoes, spinach,
pumpkin, cantaloupe, watermelon, greens (collard, arugala, tumip), winter
squash

Vitamin C rich foods:

Guava, red and green bell peppers, papaya, orange and grapefruit and their
juices, broccoli, Brussels sprouts, kohlrabi, strawbermries, kiwi, cantaloupe,

tomatoes and tomato juice, spinach, cabbage

Other Fruits & Vegetables

Apple, banana, pear, prunes, eggplant, onions, lettuce, zucchini, raisins,
peaches, celery, mushrooms, tumips, radishes, asparagus,
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Simple Sugars:

White table sugar, brown sugar, honey, molasses, com syrup, sodas, candy

Fats:

Mono-unsaturated oils: olive, canola, flaxseed, and peanut oils, olives,
avocado

Poly-unsaturated fats: safflower, com, soybean, cottonseed, sesame, and
sunflower oils, and in liquid or soft marganine

Saturated fats and oils: butter, hard marganine, coconut and palm oils, beef fat,
chicken fat, bacon, pork
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Supplements:

s VitaminMineral - A “One-a-day” type, around 100% RDA - take two
each day one in the morning and one in the evening

+ Vilamin E - 400 TU each day

+ Vitamin C = 500-1000 mg each day

* B-complex — one each day
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