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Anthropometric indices and exclusion flags 
Once the data has been entered into a database and the anthropometric indices have been calculated the data needs to be cleaned. There are various sources of bias that analysts need to be aware of. One major issue is that the enumerators are not always able to obtain accurate information, especially age, as the precise birth date may not be known by the parent, and birth records might not be available. Data may also be missing for weight or height or they may not have been measured correctly due to error of equipment malfunctions. When there are errors in measurement, reporting of age, coding, or data entry analysts may get biologically implausible values, therefore WHO recommends that, for the purpose of the analysis, values outside a certain range should be treated as missing values (see tables below). These results are flagged and can then be removed from the data set.

There are different exclusion criteria depending on which anthropometric reference is used. Most surveys now use the WHO standard but the exclusion criteria for the NCHS reference are also available in this document.

The following lower and upper SD boundaries are the set flag limits for identifying any extreme or potentially incorrect z-score values for each indicator using:

WHO standard

	Indicator
	Lower SD
	Upper SD

	WAZ
	-6
	+5

	HAZ
	-6
	+6

	WHZ
	-5
	+5

	BAZ
	-5
	+5


NCHS reference

	Indicator
	Lower SD
	Upper SD

	WAZ
	-6
	+6

	HAZ
	-6
	+6

	WHZ
	-4
	+6


If the data is analyzed in WHO Anthro the program excludes any z-score value beyond these flag limits. However, users who export the data into different software for analysis should apply the same flag limits as exclusion criteria in order to obtain consistent results.
Explanation of flags for people using the WHO Anthro software

In the FLAG column adjacent to the z-scores the WHO anthro software displays record-specific flag values. The codes of the FLAGs attributed to the child record are derived using the following logic: 

	Code 
	
	Indicator flagged 
	
	Error tracking 

	
	Weight-for​length/height
	Length/height -for-age
	Weight-for​age
	BMI-for-age
	

	0
	
	
	
	
	No indicators flagged

	1
	Y
	
	
	
	WHZ flagged

	2
	
	Y
	
	
	HAZ flagged

	3
	
	
	Y
	
	WAZ flagged

	4
	Y
	Y
	
	
	WHZ and HAZ flagged

	5
	Y
	
	Y
	
	WHZ and WAZ flagged

	6
	
	Y
	Y
	
	HAZ and WAZ flagged

	7
	Y
	Y
	Y
	
	WHZ, HAZ and WAZ flagged

	8
	
	
	
	Y
	Only BAZ flagged


Interpretation of flags and their use for error tracking 
Flag 0: 
Valid z-scores were derived for all indicators. 
Flag 1 
Check for the minimum and maximum limits of length (45 cm and 110 cm) and height limits (65 cm and 120 cm). If the child's length or height is within those limits, this could be an extremely thin or heavy child. If height is incorrect, the HAZ would be expected to be close to an extreme value (but not extreme enough to be flagged), and if weight is incorrect, then the WAZ would be expected to be close to an extreme value (but not extreme enough to be flagged). 
Flag 2 
This could be an extremely short or tall child, but it is recommended to double-check the height data on the computer file to ensure that it is correct and consistent with the data collection form. Alternatively, the age could be incorrect; one should thus look at the WAZ value to see if it appears to be extreme. Also, the user is advised to look at the WHZ value: if height is incorrect, the WHZ value may be close to -3.09 or 3.09.  
Flag 3 
Either weight or age may be incorrect. If weight is incorrect, then the WHZ may be near an extreme value (but not extreme enough to be flagged), and if age is incorrect, then HAZ may be near an extreme value. 
Flag 4 
Length or height is most likely incorrect or missing. 
Flag 5 
Weight is likely to be incorrect or missing.  
Flag 6 
Age information is most likely incorrect, missing, or out of range. This flag may particularly occur in populations where it is difficult to obtain accurate age information. 
Flag 7 
This may indicate that sex is unknown or incorrectly recorded, or at least two of the variables – age, weight and height – are missing, incorrectly recorded, extreme, or beyond the limits of the growth standards. 
Flag 8 
This may indicate an unusual combination of WAZ and HAZ. Given the close association between BAZ and WHZ, however, in most cases where WHZ is flagged BAZ also will be flagged. 
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