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INTRODUCTION 
 
This document explains the use of Body Mass Index or BMI in assessing the 
weight status of children and discusses several examples of the usefulness of 
repeated assessments of school-aged children over a multi-year period. This 
information may be of use to health care professionals, school administrators, 
nursing staff, the members of a school wellness committee and other interested 
individuals who are considering the implementation of an obesity screening 
program or an obesity surveillance program in a school district. 
 
Proper measurement of children is a requirement for either program.  General 
descriptions of protocols for measurement of height and weight are provided 
below.   
 

 
CHILDREN SHOULD BE MEASURED IN A RESPECTFUL MANNER IN A 
CONFIDENTIAL AND PRIVATE SETTING.  THE DATA SHOULD BE TREATED 
WITH THE UTMOST CARE TO INSURE CONFIDENTIALITY AND SHOULD BE 
SHARED WITH PARENTS/CAREGIVERS AS SPECIFIED BY LOCALLY 
APPLICABLE LAWS, POLICIES OR REGULATIONS.  
 

 
This document describes several actual cases taken from a school-based BMI 
screening program.  These cases provide insight into normal development 
patterns and illustrate how repeated measures over a period of years can reveal 
growth patterns that signal problems that merit further evaluation.  This document 
also illustrates the kind of information that can be generated through a BMI 
surveillance program. 
 
Toward the end of this document we offer some general considerations on how 
to initiate interventions with parents and additional information on school-based 
programs.  This information addresses the difference between screening versus 
surveillance and should help schools decide which program meets their needs.  
The Appendix offers information on how to calculate BMI and how to manually 
plot the age- and sex-specific BMI percentile for a child. It closes with definitions 
of overweight and obesity (based on BMI) in adults. 
 
 
Using Body Mass Index or BMI to Assess Weight Status  
 
Body Mass Index or BMI is a way of relating a personôs weight to his or her 
height.  The BMI has been in use for many decades, originally by insurance 
companies that used BMI to predict the health status of policyholders over the 
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long term.  Insurance companies were the first to correlate a higher BMI with 
subsequent development of health problems and a shorter life span.   
 
In adults, overweight and obesity can be determined by measurement of body fat 
content but such measurements are rarely done.  More often, overweight and 
obesity are defined in terms of body mass index or BMI, which is a ratio. BMI is 
the weight of the individual divided by the square of his or her height (see 
appendix for BMI equations and more information on BMI).  BMI correlates well 
with body fat in a population which means that in general, the higher the BMI, the 
higher the body fat content. 
 
In children, the assessment of weight status is much more complex.  This is 
because children are growing and the growth patterns (and hence the BMI) of 
children differs by age.  The pattern of growth is dependent upon the sex of the 
child since the growth pattern for boys is very different from the growth pattern for 
girls.   
 
For children, BMI is determined (based on carefully measured height and 
weight) and then graphs or growth charts are used for the determination of each 
childôs BMI percentile-for-age by plotting the BMI value versus age on a growth 
chart for that childôs sex. To use a BMI chart, you must know the birth date of the 
child, so that you can calculate the age of the child (in months) on the date that 
his or her height and weight were measured.   
 
The BMI graphs or growth charts were developed by the Centers for Disease 
Control and Prevention (CDC) in 2000 and are easily downloaded from the CDC 
website (www.cdc.gov).  PLEASE NOTE: THERE ARE SEPARATE BMI 
CHARTS FOR BOYS AND GIRLS.  Take care to use the correct BMI growth 
chart if you plan to plot the age-specific BMI percentile manually.  Alternatively, if 
you know the sex, birth date, measurement date and the height and weight data 
for a child, you can use online programs to calculate and plot the BMI percentile 
automatically.  Although there are many examples of such programs, you can 
examine the Shape Up America! pediatric BMI percentile calculator at 
http://www.shapeup.org/oap/entry.php as this program is designed to permit 
repeated (up to six) measures of BMI over a period of several years. 
 
Care and Handling of Data 
The data collected on children should be treated with great care as you would 
data on IQ or other clinical data on hearing or vision.  Under most circumstances, 
the complete dataset would be accessible only to the school nurse or other 
qualified health care professional who can interpret the data and answer any 
questions parents may have about what it signifies for the health of the child.  
The data for a specific child should be shared only with that childôs parent(s) or 
legal guardian(s).  

http://www.cdc.gov/
http://www.shapeup.org/oap/entry.php
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Parents should be counseled that the BMI data is for their information and 
guidance only, and should not be disclosed to the child.  Schools should be 
encouraged to maintain records on each child that can be updated from year to 
year as shown in the cases that are described below. 
 
For children, height and weight should be carefully measured.   Before taking 
such measurements, consider the following: 
 
Weight Measurement Protocol: 
Weigh the child in a PRIVATE setting AFTER voiding and BEFORE a meal using 
a beam balance with nondetachable weights or a clinical quality electronic scale. 
Place the measuring device on a hard flat surface and zero the balance before 
each measurement. The child should be wearing only light clothing. Shoes and 
socks should not be worn although for practical reasons, socks may have to be 
left on. The child should stand unassisted and care should be taken to check 
correct foot placement on the platform of the measuring instrument. Ask the child 
to look straight ahead, standing relaxed but still. Scales should be calibrated 
properly to insure accuracy of the data collected. Check the calibration of the 
balance or electronic scale with a set of known weights regularly throughout the 
year, or as specified by the scale manufacturer. 
 
Height Measurement Protocol: 
Because the calculation of BMI involves squaring the height (see Appendix), any 
error in the measurement of height will lead to an incorrect assessment of BMI.  
Consequently, special care should be taken to obtain an accurate measurement 
of height.  Children should be measured in the standing position using a wall-
mounted stadiometer ï a device mounted on the wall for the purpose of 
measuring height accurately. The wall should be perfectly flat with no molding to 
interfere with the measurement. Clothing should be minimal when measuring 
height so that the posture of the child can clearly be seen. Shoes and socks 
should not be worn. The child should stand with the back and head straight so 
that the Frankfurt plane (an imaginary plane formed by the two eyes) is horizontal 
and parallel to the floor. Except as noted below, feet, knees, buttocks and 
shoulder blades should be in contact with the vertical surface of the stadiometer, 
anthropometer, or wall. Arms should be hanging loosely at the sides with palms 
facing the thighs; the head is not necessarily in contact with the wall (see below). 
Subjects are asked to take a deep breath, exhale and stand tall to aid in 
straightening of the spine. Shoulders should be relaxed. The moveable 
headboard should be gently lowered until it touches the crown of the head. If 
large amounts of adipose or fat tissue prevent the heels, buttocks, and shoulders 
from touching the wall simultaneously, the child should simply be asked to stand 
erect. 
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[See Lohman TG, Roche AF, Martorell R. Anthropometric Standardization Reference Manual. 
Champaign, IL: Human Kinetics Books; 1988 for more information on anthropometric 
measurements.] 
 

 
BMI Screening Program 
The following section provides graphs and tables of data based on actual cases 
from a Body Mass Index (BMI) screening program conducted by school 
nurses over a period of several years in a school district with more than 7000 
children in Pennsylvania.   The program was developed in 1998 by the school 
nursing staff and implemented for the first time in 1999.  In subsequent years, the 
program continued to be implemented successfully, but communication with 
parents was improved under the guidance of the School Wellness Committee in 
collaboration with primary care physicians and other health care professionals 
living and working in the community.  As a consequence of this collaborative 
effort, all health care professionals in the community were prepared for the 
referral of parents whose children were identified to be at risk through this BMI 
screening program. 
  
As you examine each of the five cases below, note how uninformative a single 
measurement of the BMI of a child is when compared to the information you can 
obtain through repeated measures of that child over a period of years.  The 
ability to detect patterns of growth in individual children is the most important 
advantage of a BMI screening program over a surveillance program that 
examines the prevalence of overweight and obesity in a population of children.  
On the other hand, if funds are limited, it may be difficult to establish a screening 
program and maintain records for the BMI and other health-related data for 
children over a period of years.  To do so requires organizational skills and the 
ability to maintain the integrity and confidentiality of such sensitive data.  For a 
limited budget, a BMI surveillance program may be the only approach possible.  
BMI surveillance is discussed further on page 12.    
 
Sample Cases 
The first case described below reflects normal development while subsequent 
cases reflect growth patterns that may signal problems that merit further 
evaluation.       
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CASE 1 

Normal Growth over Several Years 

 

 
This graph represents BMI versus Age and reflects a ñnormalò or expected growth 
pattern.  The childôs BMI ñtracksò or remains reasonably close to a percentile channel.  
This example is not meant to infer that a percentile ranking at the 50th percentile is the 
ideal. Any percentile between the 5th and the 85th is considered within the normal range. 
What is important to note is NOT the percentile per se, but the fact that this child 
is tracking consistently over several years.   The table shows all of the data that were 
needed to develop this graph.  The column on the far right of the table shows the BMI 
percentile for each measurement.  
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CASE 2 
 
 

Significant Change in BMI and Effects of Intervention 

 

This childôs graph (and table) indicates a BMI increase of 2.43 units between the ages of about 7 
years (81.11 mo) and 8 years (93.13 mo) with a resulting increase from the 87

th
 percentile to the 

94
th
 percentile (see lines 2 and 3 of table). An increase of more than 2 BMI units over the course 

of a single year indicates a need for further assessment by the family health care provider.
1
 This 

child was identified at age 9 through a school district screening program and was referred for 
further assessment and intervention. On the graph (and far right column of the table), note that at 
age 9, BMI percentile reached a maximum.  Intervention was successful and subsequent 
measurements demonstrate a decreasing BMI percentile due to a decrease in rate of weight gain 
while still maintaining a growth in height of 2 to 3 inches per year.  

                                                 
1
 Barlow SE, Dietz WH. Obesity evaluation and treatment: Expert committee recommendations. 

Pediatrics. 1998;102:1-11. Available at: http://www.pediatrics.org/cgi/content/full/102/3/e29. 
 

http://www.pediatrics.org/cgi/content/full/10%202/3/e29
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CASE 3 

Growth Pattern within ñNormal Zoneò Indicating Risk of Obesity     

 

 
 
This child demonstrates a sharp upward trend in BMI percentile (see graph and 
also far right hand column of table) that will place her at risk of obesity if the 
trajectory of the increase continues unchanged. She is progressively increasing 
her rate of weight gain while maintaining a growth in height of approximately 2 
inches per year. As of the fall of 2003, her BMI percentile still falls within the 
accepted or ñnormalò percentile range for her age and sex. Despite remaining in 
the ñnormalò zone, the overall growth trend is accelerating upward and clearly 
indicates that a referral is indicated to prevent future risk of overweight or obesity.  


