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Why does chart design 

matter? 
• Growth charts are complex clinical tools 

that can mislead as well as inform 

• Format will influence screening thresholds 

and wide range of clinical decisions and 

judgements  

• In UK are issued to >500,000 parents 

every year 

 



Royal College of Child Health 

(RCPCH) and growth charts 

2008 RCPCH commissioned by DH to design 

new pre school charts 

2009 Implementation in England, supporting 

educational materials, train the trainer 

sessions 

2010 Adopted by Scotland, New Zealand, Eire  

Work on school age charts begins, 

educational materials revised, papers written 

2012 School age charts published 



So what makes a good growth 

chart? 

• Must be appropriate for proposed use  

• Clear, effective layout 

• Good, well evidenced instructions 

• Simplicity 

• Evaluation and consultation 



Must be appropriate for proposed 

use e.g. UK-WHO Pre-school chart 

• Who are main users?  

– Children aged 32 weeks gestation to 4 years 

– Public Health nurses, family practitioners 

• What are these charts for? 

– Screening, monitoring  

• Who will measure what and when? 

– Weight, Height/ length: sometimes 

– Head circumference: in early weeks only 

– BMI: after age of 2 years 



Find the right layout  

 

 

 

 

 

Poor use of space, 

limited plotting area, 

lots of blank space 

 

No waste of space, 

but weight and 

length too close 



Find the right layout  

 

 

 

 

 

Curve too steep 

and narrow to read 

effectively 

 

Very large scale, 

only useable for 

long time periods 



Larger scale in 

first 12 months, 

plenty of room 

between length 

and weight 

Separate preterm birth 

weight charts 



Lines on the chart 

are evenly spaced 

(⅔  SD) and 

include extreme 

outer centiles. 

50th centile de-emphasised 

to illustrate wide range of 

normality  



6-18 months over page 

Low lines: -4 and -5 SD 

Date boxes 

Neonatal and Infant Close 

Monitoring chart 

Special features 

– Large scale 

– Low reading 

– Fully gestationally adjusted 



Instructions 

• Should describe carefully worded rules for 

use which are 

– Well evidenced (research) 

– Agreed (consultation) 

– Explicit (evaluation) 

– Consistent with national and professional 

guidelines 

 



Measuring, plotting, terminology, interpretation 



• Instructions will not be 

read in full (or ever) 

• Most important rules 

should be on chart itself 

• Plus provide supporting 

educational materials 



Ease and simplicity of use 

• Some things are just too hard for many 

staff, particularly when under pressure 



Body Mass Index (BMI) centile 

lookup  
 

• Read weight and height 

centiles from the growth 

chart. 

• Plot weight centile 

against the height 

centile  

• Read off the 

corresponding BMI 

centile from the slanting 

lines 

• Accurate to within ¼  

centile space 

BMI =  

91st centile 



Uses child’s current centile to 

predict adult height 

80% of children will be within 

±6 cm of predicted value  

Predicted Adult 
Height 

x 



• Plot mothers and father’s 

height on outer scale and 

read off MPC from middle 

scale 

• MPC is average centile for all 

children of these parents: 

doesn’t predict actual adult 

height 

• Children of very tall or short 

parents have mid parental 

centile nearer to average  

• Used to compare with child’s 

actual centile 

 

Mid-parental Centile 
comparator 

Mid parental 

Centile = 75th 

x 
Child’s actual 

Centile  

= 25th - 50th 



Summary 

• Charts are a clinical assessment tool that 

need the same attention to design as any 

item of equipment  

• Layout should fully (and only) reflect 

meaning and proposed use  

• Drafting the instructions should drive the 

design process 

• Formal testing and consultation are 

essential 
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growthcharts.RCPCH.ac.uk  

All charts and supporting 

materials can be freely 

downloaded from:  

Paper charts can be purchased from Harlow Printing 

Or printed locally as long as printing specification are met 



Date boxes: NICM Preterm chart 

22/9 29/9 6/10 13/10 8/12 27/10 22/12 24/11 10/11 17/2 3/2 20/1 6/1 3/3 17/3 31/3 

Allow direct plotting of gestationally corrected age 
by date, without calculation 



Design process for preschool 

charts 
• Expert team convened 

• Designers appointed  

• Initial parental consultation 

• Design questions tested with initial 
professional focus groups  

• Resulting prototypes and instructions 
tested with 7 further focus groups 

• Stakeholder consultation 



 

DSMIG / RCPCH Down 

syndrome chart 
• Uses recent data from healthy DS children 

• Suitable for use with sick children 

– Maximised plotting area 

– Low reading lines -4SD  

• Well evidenced instructions 

• UK-WHO format 

• Adapted BMI look-up 



Failure to allow for gestation 

 Need to be clear 

which plots are 

adjusted for 

gestation 

Other users may 

not adjust 

 Could place child 

at risk 

  


