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Abstract: There has been increasing attention on sample size requirements in peer reviewed medical literatures.
Accordingly, a statistically-valid sample size determination has been described for a variety of medical situations
including diagnostic test accuracy studies. If the sample is too small, the estimate is too inaccurate to be useful. On
the other hand, a very large sample size would yield the estimate with more accurate than required but may be costly
and inefficient. Choosing the optimal sample size depends on statistical considerations, such as the desired precision,
statistical power, confidence level and prevalence of disease, and non-statistical considerations, such as resources, cost
and sample availability. In a previous paper (J Vet Clin 2012; 29: 68-77) we briefly described the statistical theory
behind sample size calculations and provided practical methods of calculating sample size in different situations for
different research purposes. This review describes how to calculate sample sizes when assessing diagnostic test
performance such as sensitivity and specificity alone. Also included in this paper are tables and formulae to help
researchers for designing diagnostic test studies and calculating sample size in studies evaluating test performance.
For complex studies clinicians are encouraged to consult a statistician to help in the design and analysis for an accurate

determination of the sample size.
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Table 1. Two-by-two table for determining test performance
characteristics

Disease state

Test result
Present (D +) Absent (D-)
Positive True positive (TP)  False positive (FP)
Negative False negative (FN)  True negative (TN)

Table 2. Definition of performance characteristics of clinical laboratory tests

Characteristics Definition Formula standard error

Sensitivity (Se) S;gjk:aacl?[iliistyd';?:; St:(sit will be positive, given the Se - %\[ S;; 1+7 15;)

syt () P et il ghenthe o, pu
Positive predictive value (PPV) g(r)(;?t?\l/)éligsthat the subject is diseased, given a PPV = TPT+ PFP PPZI{IS3 1+— ;;V)
Negative predictive value (NPV) Pg’ir\(/):jbaililtzg‘;}:?\tetl:z;ubject is disease-free, NPV = TNT+NFN N—————L——————DP;NIJ:]?[AI[D

TP = true positive, TN = true negative, FP = false positive, FN = false negative
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Table 3-1. Sample size requirement to yield a 10% width of a
2-sided 95% confidence interval for various values of sen-
sitivity, with differing prevalences of disease
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Table 4-1. Sample size requirement to yield a 10% width of a
2-sided 95% confidence interval for various values of spe-
cificity, with differing prevalences of disease

Prevalence of Expected sensitivity (%)
disease (%) 50 60 70 80 90 95 99

Prevalence of Expected specificity (%)
disease () 50 60 70 80 90 95 99

1 9,604 9,220 8,068 6,147 3,458 1,825 381
5 1,921 1,844 1,614 1,230 692 365 77
10 961 922 807 615 346 183 39
20 481 461 404 308 173 92 20
30 321 308 269 205 116 61 13
40 241 231 202 154 87 46 10
50 193 185 162 123 70 37 8
60 161 154 135 103 58 31 7
70 138 132 116 88 50 27 6
80 121 116 101 77 4 23 5
90 107 103 90 69 39 21 5

1 98 94 82 63 35 19 4
5 102 98 85 65 37 20 5
10 107 103 90 69 39 21 5
20 121 116 101 77 44 23 5
30 138 132 116 88 50 27 6
40 161 154 135 103 58 31 7
50 193 185 162 123 70 37 8
60 241 231 202 154 87 46 10
70 321 308 269 205 116 6l 13
80 481 461 404 308 173 92 20
90 961 922 807 615 346 183 39

Table 3-2. Sample size requirement to yield a 5% width of a
2-sided 95% confidence interval for various values of sen-
sitivity, with differing prevalences of disease

Table 4-2. Sample size requirement to yield a 5% width of a
2-sided 95% confidence interval for various values of spe-
cificity, with differing prevalences of disease

Prevalence of Expected sensitivity (%)
disease (%0) 50 60 70 80 90 95 99

Prevalence of Expected specificity (%)
disease (%) 50 60 70 8 90 95 99

1 38,416 36,880 32,270 24,587 13,830 7,300 1,522
5 7,684 7,376 6,454 4,918 2,766 1,460 305
10 3,842 3,688 3,227 2,459 1,383 730 153
20 1,921 1,844 1,614 1,230 692 365 77
30 1,281 1,230 1,076 820 461 244 51
40 961 922 807 615 346 183 39
50 769 738 646 492 277 146 31
60 641 615 538 410 231 122 26
70 549 527 461 352 198 105 22
80 481 461 404 308 173 92 20

90 427 410 359 274 154 82 17

1 380 373 326 249 140 74 16
5 405 389 340 259 146 77 17
10 427 410 359 274 154 82 17
20 481 461 404 308 173 92 20
30 549 527 461 352 198 105 22
40 641 615 538 410 231 122 26
50 769 738 646 492 277 146 31
60 961 922 807 615 346 183 39
70 1,281 1,230 1,076 820 461 244 51
80 1,921 1,844 1,614 1,230 692 365 77

90 3,842 3,688 3,227 2,459 1,383 730 153
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Fig 1. Sample size requirement for estimating (a) sensitivity
and (b) specificity at various prevalences of disease.
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