NUTR 35. 210

LAB 2

OBJECTIVE: To assess and evaluate protein status using anthropometric measures and analysis of protein intake.
There are many ways to assess someone’s protein status. Today we will do this by assessing your and mid upper
arm circumference (MUAC) and triceps skinfold thickness (TSF) and using both of these values to determine your
mid upper arm muscle area.
Measurement of Mid Upper Arm Circumference: MUAC is the circumference of the left upper arm, measured at
the mid-point between the tip of the shoulder and the tip of the elbow. In children, MUAC is useful for the
assessment of nutritional status. It is good at predicting mortality and in some studies, MUAC alone or MUAC for
age, predicted death in children better than any other anthropometric indicator.
This measurement is also used to check for athletic fitness and weight gain. It is also used in anthropometric
measures of skeletal muscle mass, as well as an estimate of the amount of muscle protein in your body. Almost 60
percent of the total body protein is found in your skeletal muscle. Hence, this muscle circumference can help
determine nutritional intake.
Directions for measuring MUAC:
1. Hold the subject’s left arm away from their body but do not contract
the muscle, as flexing the biceps will make the circumference larger.
2. Find the mid upper arm by finding the bony tip of shoulder and the back
of the elbow. Measure this length and divide by two to find the half way
mark, place a small dot there with a marker.
3. Circle the tape around the mid upper arm to determine the
circumference (in millimeters) of the upper arm muscle. The muscles in this area include the biceps brachii on the
upper side of the humerus arm bone and the triceps brachii on the posterior or lower side.
4. Note the circumference measurement and write it down in your raw data table (included at the very end of this
lab handout). Measure three times and record in the raw data table, use average measurement when completing
calculations.
Determine your Mid Upper Arm Circumference in millimeters (mm) by taking the average of your 3 measurements.
Use the following table to assess if your Mid Upper Arm Circumference is in the normal range.
Category for Mid Upper Arm Circumference
Normal
Moderate Malnutrition
Severe Malnutrition

(mm)
> 185
< 185
< 160

Calculation of Mid Upper Arm Muscle Area is used to estimate lean body mass. A change in mid upper arm muscle
area is greater than the change in mid upper arm circumference. Consequently, changes in upper-arm musculature
are not as easily detected by measurement of mid upper arm circumference as by Mid Upper Arm Area; therefore
this is the preferred nutritional index.
To calculate the mid upper arm muscle area you need to measure the triceps skinfold thickness (TSF)
using calipers.
1.

Use the same landmark you used for the MUAC.

2.

With your left thumb and index finger, pinch the skin-fold so it's 1 cm above the site.

3.

Position the caliper perpendicular to the fold about 1 cm beneath the thumb and index finger.

4.

Read the dial to the closest 1/2 mm one or two seconds after you release the trigger. Write this
measurement in the raw data table.

5.

Take at least three readings at each site and record in the raw data table. Pause a minimum of 15 seconds
between measurements. If they differ by more than 1 mm, take more measurements until you get two
readings less than 1 mm apart.

6.

Use the measurements from the TSF and the MUAC to complete the calculation for Mid Upper Arm
Muscle Area.
2

Calculate the mid upper arm area in mm by using the equation:
(Mid upper arm circumference in mm – ( π * TSF mm))
4π

2

π =3.14
Use the tables attached to find your percentile for mid upper arm muscle area (data from Frisancho et al.)

Men

Women

Guidelines for interpreting percentile values for Mid Upper Arm Muscle Area
Percentile
Category
th
<5
Wasted
th
5-15
Below average
th
th
15 -85
Average
th
th
85 -95
Above average
th
>95
High muscle

Lab report (Please type the final report)
Introduction:
Your introduction should include a short title for this lab.
You also need a discussion of why this lab is important, what you hope to learn from it, and what the information
gathered can be used for.
Materials and Procedures:
This section should include a list of any materials or supplies you used to complete this lab.
You also need to include a Step by Step description of what you did during this lab.
Results and Analysis:
You will need to attach your raw data.
You will need to create a table that summarizes your findings for your mid arm circumference and mid upper arm
muscle area. Be sure to include what category you fall into.
Conclusions:
You will need to summarize the main findings (for this lab a summary of your mid upper arm circumference and
mid upper arm area, and an evaluation of your protein status based on these values).
Be sure to discuss whether or not your findings suggest you should change anything about your diet. Please
describe the changes you would make.

Conclusions Part 2
Complete the protein calculator activity found at:
http://www.proteinsmart.kashi.com/#/calculator
When completed, print your protein list and turn it in with your lab.

RAW DATA: Take at least three readings at each site and record in the raw data table. Pause a minimum of 15
seconds between measurements. If they differ by more than 1 mm, take more measurements until you get two
readings less than 1 mm apart.
Variable
Value 1
Value 2
Mid arm
circumference (mm)
Tricep skinfold (TSF)
(mm)
2
Calculate the mid upper arm area in mm by using the equation:

Vale 3

(Mid upper arm circumference in mm – ( π * TSF mm))
4π
Mid upper arm area_______________________

Average

2
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