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Accurately Weighing and Measuring: Equipment


INTRODUCTION

With the availability of the 2000 CDC Growth Charts, this is an opportune time for all pediatric health care providers to re-evaluate the tools they use and the approach they have in their clinical setting for measurement, plotting and interpretation of growth charts.

This module reviews equipment for measuring and recording length, weight, and head circumference for infants, children and adolescents.

The information in this module is intended for the measurement of typically developing children. Another module provides information on the measurement techniques to be used when children have special physical considerations.


OBJECTIVES

Upon completion of this module, you will be able to:

· Identify and use appropriate measuring equipment accurately
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1.  CRITICAL COMPONENTS

The two most critical components of measuring are 1) accuracy and 2) reliability. 

· Accuracy is defined as the degree to which a measurement of an individual corresponds to his or her actual weight or stature.

· Reliability is defined as the degree to which successive measurements of the same child agree within specified limits.

Both accuracy and reliability are to some degree a function of the quality of the equipment used for the measurements. Measurers are frequently expected to perform accurate and reliable measures on equipment which is not designed for performing accurate measurements. On the other hand, if appropriate equipment is available, it is often not properly maintained or is improperly used.

Often equipment is deemed to be expensive and is not purchased, or inferior or improvised equipment is used in the clinic. Quality, easily calibrated and well maintained equipment is a good investment and will provide years of accurate and reliable service. Because quality equipment is durable, the seemingly high initial investment costs for quality equipment can be amortized over 20 or more years of service. 

2. SCALES FOR WEIGHING INFANTS

There are several important points to remember about equipment for weighing infants.

Equipment for measuring must be used for the purpose for which it is designed. That is, many common bathroom scales are inappropriate for weighing infants for clinical assessment.
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The scale should be durable, accurate, and safe 
for the infant. That is, the scale should have no
sharp edges and a large enough tray to 
adequately support an infant or young child 
who weighs up to 20 kg or 40 lb.

An accurate and reliable scale for weighing infants can be either beam balance or electronic. It is desirable that the scale have a maximum weight of 20 kilograms or 40 pounds and weigh in 10 gram or 1/2 ounce increments. Safety and accuracy dictate that the scale have a large enough tray to fully support the infant. The scale should be easily ‘zeroed’ without any weight on it. Further, it should have features that enable calibration. Length devices attached to infant scales are notably inaccurate because they do not have a stable footpiece.
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· Quality beam balance or electronic

· Weighs to 20 kg or 40 lb

· Weighs in 0.01 kg (10 gm) or 1/2 oz increments

· Tray large enough to support the infant

· Can be easily ‘zeroed’

· Can be calibrated

· No length device attached

3. SCALES FOR WEIGHING CHILDREN AND ADOLESCENTS

Spring balance scales such as bathroom scales should not be used to weigh children or adolescents. These scales are not accurate over a variety of weights and the spring counter balance loses accuracy over time. Many spring balance scales can not be read accurately to less than one-half pound. The reading of bathroom scales is often distorted since the dial is on the floor rather than at eye level.

A suitable scale is a quality beam balance or electronic scale that can be easily calibrated.
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· Equipment must be used for the purpose for which
it was designed

· No bathroom scales to weigh children, or adolescents

· A scale for weighing children and adolescents should
be a quality beam balance or electronic scale



An accurate scale for weighing children and adolescents can be either beam balance or electronic. It is desirable that the scale weigh in 100 gram or 1/4 pound increments. Safety and accuracy dictate that the scale have a large enough platform for support for the individual being weighed.

The scale should have a function so that it can be ‘zeroed’. Standard weights should be available to calibrate the scale. Beam balance scales should have ‘screw type’ provision for immobilizing the zeroing weight. Length devices attached to scales are notably inaccurate because they do not have a stable platform.

· Quality beam balance or electronic

· Weighs in 0.1 kg (100 gm) 
or 1/4 lb increments

· Stable weighing platform

· Can be easily ‘zeroed’

· Can be calibrated

· No stature device attached
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4. LENGTHBOARDS FOR MEASURING INFANTS

Equipment must be used for the purpose for which it is designed. The lengthboard is a tool that should be specifically designed for measuring the length of infants. Dual purpose tools are seldom as accurate as needed for infant length measurements. 

It is inappropriate to use improvised equipment for measuring length -- such as measuring tapes or yardsticks attached to table tops. Measuring between two pencil marks on an exam table does not provide an accurate measurement. 

A length measuring device attached to an infant scale is not accurate because the headpiece is not perpendicular and stationary and the footpiece is not perpendicular to a stable table.

Inappropriate clinic equipment used for measuring has a tendency to measure ‘short’.
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· Equipment must be used for the purpose for 
which it was designed

· No devices attached to scales, rulers or tapes on examination tables

· Lengthboards for infants must be sturdy, easily
cleaned and specific to the purpose



An accurate lengthboard for measuring infants is dedicated to length measurement. It has a firm, flat horizontal surface with a measuring tape in 1 mm (0.1 cm) or 1/8 inch increments, an immovable headpiece at a right angle to the tape, and a smoothly moveable footpiece, perpendicular to the tape.
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· A firm, flat horizontal surface with a measuring tape in 1 mm (0.1 cm) or 1/8 inch increments 

· An immovable headpiece at a right angle to the tape

· A moveable footpiece, perpendicular to the tape

5. STADIOMETERS FOR MEASURING CHILDREN AND ADOLESCENTS

Stadiometers are available in two types. The first type is permanently fixed to the wall in a clinic area. The second type is portable. The most common failing of a portable stadiometer is a base that is too small. When the base is too small, the stadiometer is not stable and entirely perpendicular to the floor.
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· Equipment must be used for the purpose for which it 
was designed

· No tapes, yardsticks or graphics attached to the wall

· No carpet under stadiometer

· Stadiometer must be stable, calibrated and dedicated
to the purpose



An accurate stadiometer for stature measurements is designed for and dedicated to stature measurement. An appropriate stadiometer requires a vertical board with an attached metric rule and a horizontal headpiece that can be brought into contact with the most superior part of the head. The stadiometer should be able to read to 0.1 cm or 1/8 in.
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· A stadiometer for stature measurements
requires:

· a vertical board with an attached 
metric rule 

· a horizontal headpiece that can 
be brought into contact with the 
most superior part of the head 



Although it would seem efficient to use a stature device attached to a scale, height attachments on scales are never used. Not only are they inaccurate -- because they do not provide a firm platform for the measurement -- but they are relatively sharp, and thus pose a risk for harm to the patient.

It is inappropriate to measure stature with the moveable measuring rod on platform scales. The headpiece is unsteady and too narrow and the base [weighing platform] will sink because of the weight of the individual.

· Height attachments on scales 
are never used 

· inaccurate

· dangerous 
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6. TAPES FOR MEASURING INFANT HEAD CIRCUMFERENCE

Accurate measurement of infant head circumference requires a simple but accurate tool, that is, a non-stretchable, plasticized measuring tape. It is suggested that the tape be 1/4 - 1/2 inch wide. Ideally an ‘insertion tape’ is used, since it provides a more accurate ‘view’ of the circumference measure than that obtained by overlapping the edges of a tape measure. The tape should have 0.1 cm increments.
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· Non-stretchable, plasticized

· 1/4 - 1/2 inch wide

· Insertion tape







7. ASSURING ACCURATE, RELIABLE EQUIPMENT

Maintenance is a regular, daily event.

· it requires that scales be checked and ‘zeroed’ before each daily clinic.

· it requires that length boards and stadiometers be checked and zeroed before each daily clinic.

Calibration is a monthly event.

· it requires that scales be ‘tested’ with standard weights on at least a monthly basis.

· it requires that movable scales be calibrated after each time the scale is moved.

· it requires that length boards and stadiometers be checked with standard length rods on at least a monthly basis

· it requires that moveable length boards and stadiometers be checked with standard rods after each time the equipment is moved.

8. SOURCES OF EQUIPMENT

There are many sources of quality, reliable measurement equipment. These sources include several mail order and web based companies. 

Quality and reliable equipment is available from several manufacturers and distributors. The information provided below is intended only as a guide and is not an endorsement of specific products, services, or manufacturers.

· Some distributors of scales are: Tanita, Detecto, Seca. 

· Some distributors of lengthboards and stadiometers are: Perspective Enterprises, Measurement Concepts. 

· Circumference tapes and test or calibration weights are available from Perspective Enterprises.

GLOSSARY

Tare: to set the weight of the scale at ‘zero’ when a weight (person) is on the scale. Another person, in this case, the infant, can then be added and the weight of the infant read directly from the scale.

Zeroed: being sure that when there is nothing being weighed that a scale registers zero.
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