[bookmark: _Toc462587664]Additional file 1: The utility of haemoglobin concentration and ZPP as diagnostic tests to screen and rule out iron deficiency

Consider the example of a community survey in which children are screened for iron deficiency, with treatment being restricted to those who are iron deficient. 

In the absence of inflammation, serum ferritin concentration < 12 μg/L is recommended by WHO to measure iron status in paediatric populations [1]. Although commercial point-of-care tests for serum ferritin concentration have recently become available, its measurement is often difficult under field conditions and relatively expensive. A screening strategy whereby haemoglobin concentration and whole blood ZPP are used to rule out iron deficiency would be useful and could possibly lead to substantial cost savings.

Let the result of a diagnostic test (i.e. haemoglobin concentration and ZZP, used alone or in combination) be dichotomized. Table 1 shows the cross-tabulated data that might be obtained.

Table 1. Cross-tabulated data for true iron status and diagnostic test results

	Diagnostic test result
	Iron deficient (reference)
	Total

	
	Yes
	No
	

	Positive
	A
	B
	U

	Negative
	C
	D
	V

	Total
	R
	T
	N

	Capital letters in each cell indicate the number of individuals in that cell



[bookmark: _GoBack]The aim of screening is to detect most cases of iron deficiency, i.e. with a cut-point of the test result selected to ensure a high sensitivity (e.g. >90%). Because a high sensitivity comes at the cost of a reduced specificity, this will inevitably result in false positives that could be eliminated by further diagnostic tests. The advantage of screening with a high sensitivity, however, is that iron deficiency can be effectively and with near-certainty be ruled out in those with a negative test result [2].

Let the negative predictive value (NPV = D/V) be set to ensure that a high proportion of negative test results (e.g. >90%) are correct. The NPV can be rewritten as a function of the prevalence, sensitivity and specificity:



Dividing both numerator and enumerator by N yields:

	



Thus, at a sensitivity of 90% and corresponding specificity derived from the ROC curves (Figure 1), a NPV > 90% can be obtained only within a certain prevalence range.
Similarly, the positive predictive value (NPV = A/U) can be formulated as a function of the prevalence, sensitivity and specificity:

	



The fraction with a negative test result (F = V/N) for whom iron deficiency can be ruled out can similarly be rewritten as a function of the prevalence or pre-test probability (P = R/T), sensitivity (Sens = A/R) and specificity (Spec = D/T) as follows:



Thus:
	



As indicated by this formula, when the sensitivity is arbitrarily set at >90%, and the corresponding specificity is derived from the ROC curves (Figure 1), F varies only with the prevalence of iron deficiency.

In summary, by screening with a cut-point for the diagnostic test result that is preselected to yield a high sensitivity (e.g. > 90% or > 95%), one can determine a prevalence range in which the negative predictive value that is within an acceptably high range (e.g. > 90% or > 95%) and that produces a variable fraction of persons in whom iron deficiency can be ruled out (Figure 2). 
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