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Accurately Weighing and Measuring: 
Developing & Rating Your Measurement Technique


INTRODUCTION

With the availability of the WHO Growth Standards, it 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 techniques for measurers as they measure infant length, weight, and head circumference. It also reviews techniques for measurers for obtaining and recording weight and stature for children and adolescents. Finally, it provides a self-assessment tool to rate your measurement technique.

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.

In this module ‘length’ refers to the measurement technique for infants. Length is measured in the recumbent position. ‘Stature’ refers to the child and adolescent ‘height’ measure. Stature is measured standing.

OBJECTIVES

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

· develop a protocol for training measurers in the clinic setting

· rate your understanding of appropriate measurement technique
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1. DEVELOPING YOUR TECHNIQUE

Concern about proper training for measurers is not new. In fact, in 1973 in the American Journal of Public Health, George Christakis stated, “Training in correct techniques for weighing and measuring children and the correct use of growth charts form the backbone of nutritional assessment of infants and children” (Christakis, 1973).

We are still concerned about the accuracy of the ‘backbone’ of nutritional assessment and the correct measurement techniques that support the data.

Measurers need to understand that the work they perform must be accurately and precisely completed on calibrated equipment. Further, they must believe the importance of accurately recording the measurement data.

An organized training program for measurers will improve both technique and motivation.

Trained measurers should receive periodic evaluations of their techniques for weighing and measuring to insure consistent and reliable data.

Goal for Measurers

To have all measurers obtain precise, accurate measurements by using standardized techniques, avoid or overcome obstacles to measurement accuracy, and have the capability to monitor their own reliability.

2. MEASURER MOTIVATION

Many measurers do not feel it is necessary to strive for maximal measurement accuracy when they do not understand how measurements are used in clinical interpretation.

Many measurers are ‘casual’ about measurements because they view measurement of infants, children, and adolescents as a mundane chore -- a chore for which they have received no training, have poorly maintained equipment, and have received no encouragement to perform accurately and precisely. The measurer is often the most junior member of the staff.

Measurers must understand that accurate measurements are essential for accurate clinical assessment, determination of dosage of medications, and determination of need for a specific therapy or documentation of the response to therapy.

· Accurate measures are the basis of all pediatric clinical assessment.

3. MEASUREMENT CONSIDERATIONS

In addition to accurate and precise measures, measurers should respect the privacy and confidentiality of families, children, and adolescents. 

Measurers should use sensitive language (e.g. "Let’s check your weight," rather than, "Let’s see how big you are") depending on the child's age and the clinical, diagnostic or therapeutic situation.

Measurements should be completed carefully, without undo haste, and without unnecessary people present.

4. SKILL UPDATES FOR MEASURERS

Quality assurance is the documentation of consistent, accurate performance of techniques and maintenance of equipment. Training is the process of making sure that clinicians have the skills to perform the techniques accurately.

Regular training sessions are an important component of accurate and reliable clinical measurements. Regular training sessions offer an opportunity for maintaining measuring skills, and checking inter- and intra-measurer reliability.

· Maintain measurer skills

· Maintain measurer equipment

· Maintain inter- and intra- measurer reliability

5. QUALITY ASSURANCE

The main points of measurer quality assurance are straightforward.

First, set a date (e.g. the first Wednesday for six months or the first Wednesday of the odd numbered months). The schedule chosen depends on the number of children measured each week or month and the results of initial measurer training.

Second, calibrate all of the measuring equipment with standard weights and length rods.

Third, have the Measurement Team measure the same 2-3 children.

Fourth, record the measurements on the Data Sheet

Fifth, compare measurements for all of the children for all of the measurers.

The data collected that reflects attention to precision and accuracy of measurements by trained measurers would be very good documentation for a JAHCO review.

Quality Assurance Notebook

A notebook that contains documentation of quality assurance activities related to accurate weighing and measuring is a valuable tool. Once established this notebook should be kept in a permanent location near the weighing and measuring equipment. The notebook would be maintained on a regular basis as training, maintenance, and calibration activities are entered. Measurers would record data from training sessions and equipment calibration efforts. This data would then available for measurers' self-monitoring of their accuracy and various certification activities, such as JAHCO.

The Quality Assurance Notebook should contain:

1. Information related to appropriate equipment needed for accurate weighing and measuring

· Equipment Checklists

2. Information related to equipment calibration and maintenance

· Equipment Maintenance Recording Form

· Calibration Recording Form

3. Information related to appropriate measurement techniques

· Measurement Technique Checklist

4. Information related to maintaining measurement skills

· Measurement Training Sessions for Measurers

· Training Skill Session Data Recording Form

Protocol for training measurers and determining intra- and inter-measurer accuracy:

· All measurers measure same 2-3 children

· Record data

· Compare data 

As an example, in a measurer evaluation session, children were measured by Measurement Teams and the data recorded and compared.

The data demonstrate that errors can occur in a setting with motivated measurers. The errors were in three categories. There was a measurement error in infant length, an error in reading the scale, and an error in calculating age.

Example 1: An error in measuring infant length

A 5 1/2 month old girl was weighed by the Measurement Team in training. The Team measured her length and recorded the measures before comparing them. The lengths ranged from 54.4 to 61.0 cm.

	Measurer
	Measure

	1
	54.4 cm

	2
	60.9 cm

	3
	61.0 cm

	4
	60.8 cm


These ‘size’ measurements for length plot from significantly less than the 5th percentile to the 10th percentile. If one assumes this was an ‘initial’ assessment, this error could profoundly affect the course of clinical intervention.

This documents the difficulty of doing accurate length measurements for infants and the effect on the clinical impression by small measurement errors.
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Example 2: An error in reading the scale

A 10 year old girl was weighed by the Measurement Teams in training. Her measured weights ranged from 25.8 to 26.8 kg with an ‘outlier’ of 20.6 kg.

	Measurer
	Measure

	1
	25.8 kg

	2
	26.8 kg

	3
	25.9 kg

	4
	20.6 kg


The size measurements for this cooperative girl placed her at about the 10th percentile for weight for age. The outlier, which would appear to be an error in either reading the scale or in notation of the measurement, would place her at less than the 5th percentile of weight for age. 

If this were an initial assessment, the data would raise a concern about her growth. The team decided this variation was too great and agreed to meet for a problem solving session.
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Example 3: An error in calculating age

An 11 year old girl was measured by the Measurement Teams in training. The stature measures for this cooperative young girl ranged from 146.5 to 148.0 cm. This data would place her at between the 50th and 75th percentile for stature. However, her age was miscalculated or the data was misplotted and her data was plotted at age 10 years. This placed her at the 90 to 95th percentile for stature. 

The wide range in measures points to the need for reliability and accuracy in measures even with older, cooperative individuals. The importance of accurate calculation of age and accurate plotting on the growth chart are also illustrated here.

Recording mistakes are often a major source of error. These errors are mainly the result of misreading the scales, being interrupted before recording the measurement, and sometimes transposing the digit when recording the measurement.
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6. COMMON ERRORS IN MEASURING INFANTS AND YOUNG CHILDREN

In a study conducted by CDC on the measurement of children under the age of five years, there were commonalties to measurement errors.

For children less than two years old, the most frequently encountered obstacle was excessive movement while the child was being weighed. For length measures, the most frequent obstacles were that no assistance was provided to the measurer and the child was moving. 

The most frequently encountered errors in length measures in this group of young children were not having the child positioned correctly and the Frankfort plane was not vertical. The most frequently encountered error in weight measurements was the child wearing too many clothes.

For children 2 to 5 years of age, the most frequently encountered errors were improper posture, Frankfort plane not horizontal while being measured, and coat or shoes left on while being weighed.

Weight: too many clothes

Length: not fully extended, Frankfort plane not vertical

Results: infants and children weighed too heavy or measured too short

Nearly all of the measurers in the study reported that the accuracy of measurements obtained in their clinic was not known or checked.

Common errors:

· to measure standing children and adolescents as too tall, and young children as too short

· to not fully extend young children

· to not use the Frankfort plane

· to make errors in reading equipment and recording data


7. RATE YOURSELF ON MEASUREMENT TECHNIQUE

(Answers are provided on the following page)

Question 1: 

Merrie and her mother were seen by her primary care physician for her 2-year-old check up. She was in a good mood so it was decided to 'get her weight'. Rate the preparation of Merrie for the measurement of her weight.
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	· Appropriate

· Inappropriate




Question 2:

At the end of the school year, all of the children in the Headstart classroom are weighed and measured again. Jon is being measured to evaluate his growth during the school year. Rate Jon's positioning for this stature measurement.
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	· Appropriate

· Inappropriate




Question 3:

Samantha's stature is measured at her 5-year-old Well Child visit. Rate her positioning for this measurement, noting particularly her head.
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	· Appropriate

· Inappropriate




Question 4:

At the Child Health Clinic, Marla weighs most of the children seen as clients. Here Tommy is being weighed. Rate the general technique of the weighing procedure.
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	· Appropriate

· Inappropriate




Question 5:

Susan is also a client at the Child Health Clinic. She is seen regularly to monitor her weight. Rate Susan's preparation for being weighed.
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	· Appropriate

· Inappropriate




Question 6:

At her 2-year-old Well Child Visit Merrie is weighed and measured. She can stand and walk independently, so stature is measured. Rate the use of stature as an appropriate measure for Merrie.
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	· Appropriate

· Inappropriate




Question 7:

Merrie is also weighed at this visit. She willingly hops onto the scale and waits quietly while the scale is read. Rate her position during the weight measurement.
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	· Appropriate

· Inappropriate




Question 8:

The personnel at the clinic are very aware of the need for precise measurements for young children, so all infants are weighed twice. Juanita also feels that accuracy is essential and uses standard weights to check the calibration of the scale.
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	· Appropriate

· Inappropriate




Question 9:

Carrie's length is measured. She is less than thrilled with the procedure. However, rate the position of her head for the measurement.
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	· Appropriate

· Inappropriate




Question 10:

Rate the positioning of Carrie's feet and legs for the length measurement.
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	· Appropriate

· Inappropriate




Question 11:

Carrie's length was measured twice according to the clinic protocol. Rate the positioning of her feet and legs.
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	· Appropriate

· Inappropriate




Answers

Question 1: The correct answer is 'Inappropriate.' The child is wearing too many clothes; the weight will be too heavy.

Question 2: The correct answer is 'Inappropriate.' His body is not vertical; stature should be measured without shoes.

Question 3: The correct answer is 'Inappropriate.' The child's head is not in the Frankfort plane. The measure will be 'tall.'

Question 4: The correct answer is 'Appropriate.' Clothing and position are appropriate for accurate weight measurement.

Question 5: The correct answer is 'Inappropriate.' This adolescent is wearing too many clothes and privacy issues are being ignored (e.g., measurement is occurring close to the boy’s bathroom).

Question 6: The correct answer is 'Inappropriate.' The child is too young to stand appropriately upright for stature measurements.

Question 7: The correct answer is 'Inappropriate.' The child has her hand on the mirror for support; she is too young for the standing scale.

Question 8: The correct answer is 'Appropriate.' Regular calibration of all scales should be routine and is necessary to ensure accurate measurements.

Question 9: The correct answer is 'Appropriate.' The infant's head is in the Frankfort plane.

Question 10: The correct answer is 'Inappropriate.' The measurer has extended only one leg of the infant. The measurement will be 'short.'

Question 11: The correct answer is 'Appropriate.' The measurer has extended both legs of the infant; the footpiece is brought to the bottom of both feet.
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GLOSSARY

Accurate: the nearness of the measure to the ‘true’ value.
Inter-measurer reliability: the concordance of measurements between measurers. 

Intra-measurer reliability: the concordance of measurements by the same measurer. 
Reliable: how close repeated measures are to each other.

[END OF MODULE]

