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Data Collection Worksheet


Arm span to height comparison: Measure the arm span of the individual per the Arm Span protocol, which appears below. Measure standing height per the protocol for Standing Height, which also is below. Record measurements to the nearest 0.1 centimeter. Normally the arm span is less than the height in boys up to 10 years of age and in girls up to 11 years of age. The arm span is approximately 5 cm greater than the height in adult males and 1.2 cm in adult females. Arm span that is significantly greater than the height should be investigated further for disproportionate growth. Some conditions such as spondyloepiphyseal dysplasia and scoliosis, may be associated with a disproportionately short trunk. Excessively long arms may be indicative of Marfan syndrome, Klinfelter syndrome, or homocystinuria. 
Upper to lower body segment ratio: The individual should stand straight with his/her back against a flat wall. With a flexible measuring tape, measure from the upper border of the symphysis pubis to the floor*, to the nearest 0.1 centimeter. Record this measurement as the lower segment. Measure the standing height per the protocol for Standing Height. Subtract the lower segment from the standing height for the upper segment measurement. The upper segment measurement over the lower segment is the ratio. The typical ratio is 1.7:1 at birth and decreases by 0.1 cm for every year of age. At 10 years of age, the ratio becomes 1:1 and remains so. In conditions such as congenital hypothyroidism, the upper segment remains disproportionately longer.

*If it is difficult to locate the symphysis pubis, the sitting height should be measured (see protocol for Sitting Height below). The sitting height measurement can be subtracted from the standing height measurement to determine the value for the lower segment. 

Arm Span
This protocol is part of an examination survey. It requires a tape measure at least 2 m long, a flat surface (usually a wall), and an adjustable block that is fixed to the wall. The spool of the tape measure is fixed to the adjustable block. The block serves as the contact point for the middle (longest) finger of the right hand, which is in contact with the block when the participant is positioned. The block must be movable so that it can be adjusted vertically to accommodate individuals of varying stature. The block is adjusted to bring the tape to the shoulder level for the subject, and then the tape is pulled horizontally along the wall. The participant stands with the feet together so that his or her back is against the wall. The arms are outstretched laterally and maximally at the level of the shoulders, in contact with the wall, and with the palms facing forward. The tip of the middle (longest) finger (excluding the fingernail) of the right hand is kept in contact with the block, while the zero end of the tape is set at the tip of the middle (longest) finger (excluding the fingernail) of the left hand. Two people (measurers) are necessary, one at the zero end of the tape to be sure the tape end is positioned correctly and the other at the block end to make the reading. The measurement is recorded to the nearest 0.1 cm. Occasionally, a small stool may be required for the measurers to make this measurement on tall subjects (when the measurer is shorter than the study subject). When making this measurement, it is imperative that the participant’s arms be outstretched maximally and that they are held in this position until the reading is taken. Special care must be taken with young children and older individuals as they tend to lower their arms during the measurement.

Standing Height
Ask the participant to remove hair ornaments, jewelry, buns, or braids from the top of the head that interfere with the measurement. Shoes should be removed. Ask the participant to stand erect against the backboard with the body weight evenly distributed and both feet flat on the stadiometer platform (Exhibit 1). The participant’s feet should be positioned with the heels together and toes pointed slightly outward at approximately a 60 degree angle. Check to be sure that the back of the head, shoulder blades, buttocks, and heels make contact with the backboard of the stadiometer. NOTE: Depending on the overall body conformation of the individual, all four contact points - head, shoulders, buttocks, and heels - may or may not touch the stadiometer backboard (Exhibit 2). For example, elderly survey participants may have kyphosis, a forward curvature of the spine that appears as a hump at the upper back. In particular, dowager’s hump is a form of kyphosis that creates a hump at the back of the neck. Additionally, some overweight survey participants cannot stand straight while touching all four contact points to the backboard. In such instances it is important to obtain the best measurement possible according to the protocol. Stature measurements are made with the head aligned in the Frankfort horizontal plane (Exhibit 2). The head is in the Frankfort plane when the horizontal line from the ear canal to the lower border of the orbit of the eye is parallel to the floor and perpendicular to the vertical backboard (see Exhibit 2). Many people will assume this position naturally, but for some survey participants, the examiner may need to gently tilt the head up or down to achieve the proper alignment. Instruct the survey participant to look straight ahead. If you cannot position the participant such that his or her trunk remains vertical above the waist, that the arms and shoulders are relaxed, and that the head is positioned in the Frankfort plane, be sure to note this in the measurement record. This information might be useful to interpret study findings. In the National Health and Nutrition Examination Study 2007-08, a comment described as "Not Straight" is noted in the stature record. Once positioned, lower the stadiometer headpiece so that it rests firmly on top of the participant’s head, with sufficient pressure to compress the hair. Instruct the survey participant to stand as tall as possible, take a deep breath, and hold this position. The act of taking a deep breath helps straighten the spine to yield a more consistent and reproducible stature measurement. Notice that the inhalation will cause the headpiece to rise slightly. As soon as the participant inhales, record the measurement. After recording the measurement, tell the participant to relax. Once the measurement is taken, raise the stadiometer headpiece and have the participant step away from the stadiometer. Adjustments for shoes and hair: When participants cannot remove hair braids, buns, and headwear that interferes with the stature measurement, measure the distance from the scalp to the top of the hair with a small ruler to the nearest 0.1 cm. If shoes are worn, measure the height of the shoe heel to the nearest 0.1 cm. A corrected height value can be calculated by subtracting these distances from the original stature measurement, thus yielding an adjusted stature value.

Exhibit 1. Stadiometer with a fixed-length backboard and an adjustable headpiece
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Exhibit 2. Body orientation for standing height measurement and Frankfort Horizontal Plane
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Sitting Height
For measuring sitting height, the examiner moves the specially made measurement box onto the floor board of the stadiometer. The participant then sits on the box with his or her back and buttocks to the backboard of the stadiometer. The participant sits as erect as possible with the head in the Frankfort Horizontal Plane position (see Exhibit 3). The knees are directed straight ahead with the arms and hands resting at the sides (see Exhibit 4). Ask the participant to sit tall and take a deep breath, and then lower the horizontal bar of the stadiometer down to the top of the head. The participant’s head is maintained in the Frankfort Horizontal Plane position throughout, and sufficient pressure is applied to the bar to compress the hair. Measurements will be recorded by the recorder to the nearest 0.1 cm. 

Exhibit 3. Frankfort Horizontal Plane
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Exhibit 4. Participant position for Sitting Height
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Protocol source: https://www.phenxtoolkit.org/protocols/view/220201
