BAILI WHO Growth Charts: User Notes
Thank you for using BAILI! 
Here are some details on the BAILI uses to calculate the growth percentiles and plot the growth charts. 

What Data does BAILI use?
All data is taken from the World Health Organization (WHO) Growth Charts for Canada. The charts were initially released in 2010 with an update in 2014 which remains up to date as of 2020. As noted on the Dietitians for Canada website, “the charts were developed by the Canadian Paediatric Society, Canadian Pediatric Endocrine Group, College of Family Physicians of Canada, Community Health Nurses of Canada and Dietitians of Canada. Use the link www.whogrowthcharts.ca to promote easy access to the WHO Growth Charts to your colleagues.” (1)
BAILI uses raw data available from the Canadian Pediatric Endocrine Group (CPEG) website (2). Scroll to the bottom to find zip files containing spreadsheets with data for boys and girls weights, heights and head circumferences. 

The only data that is not found explicitly in the WHO files is that which estimates “half weeks” and “half months”. In order to improve granularity, data from the first 3 months of life includes “half weeks” and data from 3-24 months of life includes “half months”. These are not explicitly provided in the WHO data from the reference above. 
For example, the WHO provides LMS and percentile data for 1 week and 2 weeks of age. BAILI uses a simple average to calculate “1.5 weeks” by adding the data from week 1 with that in week 2 and dividing by 2. Similar calculations are done for half-months up to 24 months of age. Beyond that, data is specific to the month of life (e.g. 4 years 1 month 3 weeks simply uses the data for 4 years 1 month for calculations). 
One final note about the half-week data: when the age was estimated as a half day, the value was rounded down. For example, 1.5 weeks of life calculated as (14+7)/2 = 10.5 days is stored in the data arrays as “10 days”. 

How BAILI Calculates Percentiles
BAILI uses the given date of birth and date of measurement to calculate the age in days. This is then either used directly or converted to weeks (by dividing by the WHO’s average of 30.4375 days per month), which is then compared with the WHO data. BAILI chooses the age that is closest to the calculated age and retrieves the LMS data provided by the WHO. 
For example, if the calculated age is 12 days, then BAILI will use the data for the age “10 days”; if the age is 3.75 months, BAILI will use the data for the age “3.5 months”. 

The LMS data is then used to calculate the Z-score by the following equation: 
zα =  
found in the WHO Statistical Methods and Models Manual (3), where y is the given growth parameter (e.g. weight value) while ν is the skew parameter, µ is the median and σ is the coefficient of variation, also referred to as the LMS parameters, respectively. 

The Z-score is then converted to a percentile using an equation that assumes a normal distribution. 

How BAILI Plots Data
BAILI takes the WHO data, specifically the set which defines the 3rd, 10th, 25th, 50th, 75th, 90th and 97th percentiles, and plots these on a chart along with the given datapoints. Every effort has been made to ensure fidelity between WHO charts and those output by BAILI.   

How BAILI Calculated Mid-Parental Height
BAILI takes the mother and father’s height (in cm) and calculates the mid-parental height (MPH) based on the sex selected: 
	Males = (mother height + father height + 13) / 2
	Females = (mother height + father height - 13) / 2
The percentile is calculated using the same WHO data used above. In this case, since the user is only interested in the final adult height, we can use the LMS data for age 18, which: 
	For males: L = 1, M = 163.0862, S = 0.04045 
	For females: L = 1, M = 176.2368, S = 0.04222

Conversion factors between cm and inches:
	1 inch = 2.54 cm
	1 cm = 0.39370079 inches
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