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— A comparison of correction methods
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Conditions for obtaining illogical estimates using Staquet et al' approach

The Staquet et al' correction method is explored algebraically to understand the
conditions for obtaining illogical estimates. lllogical estimates are estimates

(sensitivity, specificity and prevalence) that are outside [0, 1].

Table S1: Table of added Notation

NPV Negative predictive value

PPV Positive predictive value

rNPV Relative negative predictive value

rPPV Relative positive predictive value

rNPV' Complement of relative negative predictive value
(1—7rNPV)

rPPV’ Complement of relative positive predictive
value (1 — rPPV)

1.1. lllogical estimates for prevalence

Algebraically, illogical estimate (greater than one) is obtained for the estimated

prevalence if:
N(SpRS - 1) +e> N(SnRS + SpRS' - 1)
NSpRS—N+e > NSnRS+NSpRS—N

e > NSngg

e
Sngs < N Prr Condition (1)



1.2. lllogical estimates for sensitivity and specificity

Algebraically, illogical estimates are obtained for the sensitivity of the IT via the

Staquet et al* approach if:

d
Sprs < 7= rNPV Condition (2)
b f .
Sprs < E =rPPV' and Sprs> N= 1— Prr = Prr' Condition (3a)
b ! f I s,
SPrs > E =rPPV' and Spps < N= 1—Prr =Prr Condition (3b)

Condition (2) produces an estimated corrected sensitivity whose absolute value is
greater than one and condition (3) produces a negative estimate that is estimate less

than zero.

Similarly, illogical estimates are obtained for the specificity of IT if:

a
Sngs < E =rPPV Condition (4)

c e o
Sngs < = rNPV' and Sngg > N= Prr Condition (5a)
Shps > %= rNPV' and Sng < —=Prr Condition (5b)

Condition (4) produces an estimated corrected specificity whose absolute value is

greater than one, and condition (5) produces negative estimates.

The rNPV refers to the “relative negative predictive value”. It is the proportion of
participants with negative results in both the IT and RS divided by total number of

participants with a negative IT result. It is termed relative because it is obtained in



relation to the RS which is imperfect. If the RS was a gold standard, it would be called
the negative predictive value (NPV). Therefore, the complement of rNPV (rNPV'), is

estimated as:

d
1—rNPV=rNPV’:1—E:

S a

The “relative positive predictive value (rPPV)” is the proportion of participants with
positive test results in both the IT and RS divided by the total number of participants

with a positive IT result.

A table showing the number of illogical results obtained from the Staquet et al

approach using multiple (200) samples of varying sizes is presented in Table S2.



Table S2: The Number of illogical results obtained using the Staquet et | correction

method on 200 simulated samples of various sizes

Number of samples producing illogical sensitivity and/or specificity at

different prevalence

Sample
Size Prevalence
0.1 0.2 0.3 0.5 0.7 0.85 0.95
50 64 33 0 3 8 42 57
80 55 26 0 0 0 27 65
100 49 23 0 0 3 18 53
120 48 13 0 0 0 12 64
150 52 11 0 0 0 6 54
200 44 13 0 0 0 4 58
250 36 10 0 0 0 3 42
300 27 6 0 0 0 3 46
350 22 0 0 0 0 3 46
400 22 2 0 0 0 0 46
500 15 0 0 0 0 0 38
700 14 0 0 0 0 0 26
1000 2 0 0 0 0 0 11




1.3. Assessing the clinical datasets for possibility of obtaining lllogical

estimates

The Mathews et al?> dataset (Table 3 in the paper) was assessed to ascertain if illogical
estimates could be obtained via the Staquet et al' approach, the statistics below were

estimated:

rPPV = 0.645; rNPV = 0.889; rPPV' = 0.355; rNPV' = 0.111; Prr =0.23

The sensitivity of the RS (0.74) is greater than the sample prevalence (0.23), hence,
obtaining illogical prevalence is unlikely. In addition, the sensitivity of RS is greater
than the rPPV (0.645), the rNPV' (0.111) and the sample prevalence (0.23); therefore,
obtaining an illogical sensitivity via Staquet et al' approach is unlikely. The specificity
of the RS (0.91) is greater than the rNPV (0.889), rPPV' (0.355) and Prr' (0.77).
Thus, an illogical specificity estimate will not be obtained using the Staquet et al
approach. In summary, none of the conditions for obtaining illogical estimates were

fulfilled in this dataset.

The first clinical dataset from Matos et al® (Error! Reference source not found.) was
assessed for the possibility of obtaining illogical estimates and the following statistics

were calculated:
NC, LFpen Examiner 1

rPPV = 0.975; rPPV'=0.025; rNPV'= 0.809; rNPV =0.191; Prr= 0.916
NC, FC Examiner 1

rPPV = 0.981; rPPV'=0.019; rNPV'= 0.871; rNPV =0.129; Prr= 0916



The sensitivity of the RS (0.796) is less than the sample prevalence (0.92), hence,
there is a likelihood of obtaining illogical estimated prevalence. The estimated
prevalence is 1.2 (which is illogical). The specificity of visual inspection (0.799) is
greater than the rNPV (0.191 or 0.129). It is also greater than the complement of the
rPPV (rPPV’' = 0.025) and the complement of the sample prevalence (Prr' =1 —
Prr = 0.004). Thus, obtaining illogical sensitivity for the index tests (LFpen and FC)
are unlikely. The sensitivity of visual inspection (0.796) is less than the rPPV (0.975 or
0.981) indicating the likelihood of obtaining illogical estimates for the specificities of
FC and LFpen whose absolute value is greater than one. The sensitivity of the RS is
also less than the sample prevalence (0.916) and less than the complement of the
relative NPV (0.871 for FC, and 0.809 for LFpen). In summary, condition (1) and
condition (3a) was fulfilled in this dataset. lllogical estimated prevalence was obtained

but the estimated specificities are logical (that is within [0, 1]).

The second clinical dataset from Matos et al® (Error! Reference source not found.)
was assessed to ascertain of obtaining illogical results and the following statistics are

calculated.
D3, LFpen Examiner 1
rPPV = 0.308; rPPV'=0.692; rNPV'=0.003; rNPV =0.997; Prr =0.052
D3, FC Examiner 1
rPPV = 0.356; rPPV'=0.644; rNPV'=0; rNPV =1; Prr=0.052

The sensitivity of the RS (0.786) is greater than the sample prevalence (0.052). Hence,

obtaining illogical estimated prevalence is unlikely. The sensitivity of the RS (0.786) is



also greater than the rPPV (0.31 or 0.36), and the complement of the rNPV (0).
Therefore, the likelihood of obtaining illogical specificities for LFpen and FC are
unlikely. The specificity of visual inspection (0.995) is less than the rNPV (1 for FC and
0.997 for LFpen). It is also greater than the complement of the rPPV (rPPV' = 0.025)
and the complement of the prevalence (Prr’' = 0.95). Thus, obtaining illogical
sensitivity estimates for the index tests (LFpen and FC) is likely as the condition (2) is
met. In summary, illogical estimated sensitivity was obtained for the index tests (1.04

and 1.09).
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