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Sample size calculation for diagnostic test studies

Narumol Sudjai

Department of Orthopaedic Surgery, Faculty of Medicine, Siriraj Hospital, Mahidol University

Abstract

The method of sample size calculation for diagnostic test studies is based on the
primary objective of the study. The prevalence of disease is an important factor to calculate
the required sample size for estimating and testing sensitivity and specificity. In the case of the
prevalence of disease, it was equal to 0.50 and the required sample size for estimating and
testing sensitivity and specificity will be the same. On the other hand, if the prevalence of disease
is not equal to 0.50, the sample size calculation would be use both sample size formulas for
estimating and testing sensitivity and specificity. In this article, the author described a concept
of diagnostic testing, for sample size calculation to estimate or test sensitivity and specificity,
as well as illustrating the use through applied examples and presenting the sample size table

for different parameters.
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nsidadeiiantsdndiuvasman saaeuili
[ val 1 [ 0o v aa
waLduauludnlivielulse dwiuBnmmeaey
AiauIunrgerileniaianainiaguin
luns3tadeauninfiinvasidulsadeazidu

Specificity (Sp)

wanani Aviunelsauarsnsidiuues
mmu’wzLﬁuﬁuaqwamsmaaﬂu@ﬁﬂukﬂﬁa
gilaidulsafduarfidrdaiunsauansda
U52An3nmueIn1snsaaidede’® fesinaue
Tus189UNAN1TITEA LI UAU Lasusazal
fisavidonsad

3. Awihuelan (predictive values) Lana
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2) dasrdmanuirasiiuinanisneaeuiduavludiidulsededldidulse (likelihood

ratio for a negative result: LR-) fig
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_Z} ,xSpx(1-Sp)  1.96%x0.85x (1—0.85)

5 =144.06 ~ 145
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" &> x(1-P)

Wesann n, Adwrldfiaiuinnd
n, Sy nisAnwildesldiesefvasiil
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145 578 ielnseunguianisAnuilunis

Uszanaaanulalasaudnig
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wanand flnuslavauenisnauun
) | Ao & v Ay aAao &
AT ndudesldlunuideniiingussase
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A919% 3 PWINAIRYTARINSIdNaN sUTEINMAIANLLazANLT LN WeAunTEAUTEEATY

0.05 way d = 0.05

Prevalence of Anticipated sensitivity (Se) Anticipated specificity (Sp)

disease (P) 070 | 075 | 0.80 | 0.85 | 090 | 0.70 | 0.75 | 0.80 | 0.85 | 0.90
0.10 3227 | 2882 | 2459 | 1960 | 1383 | 359 | 321 | 274 | 218 | 154
0.20 1614 | 1441 | 1230 | 980 | 692 | 404 | 361 | 308 | 245 | 173
0.30 1076 | 961 | 820 | 654 | 461 | 461 | 412 | 352 | 280 | 198
0.40 807 | 721 615 | 490 | 346 | 538 | 481 | 410 | 327 | 231
0.50 646 | 577 | 492 | 392 | 277 | 646 | 577 | 492 | 392 | 277
0.60 538 | 481 | 410 | 327 | 231 | 807 | 721 | 615 | 490 | 346
0.70 461 412 | 352 | 280 198 | 1076 | 961 | 820 | 654 | 461
0.80 404 | 361 308 | 245 173 | 1614 | 1441 | 1230 | 980 | 692
0.90 359 | 321 | 274 | 218 150 | 3227 | 2882 | 2459 | 1960 | 1383
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faogeii 2 AI38ABINTUTHILANULINENUBININAABUME tuning fork LA stethoscope Tuns
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Tunsvegeuaulinazauduwizdie H, : Se=0.80 uay H, : Se=0.90 uay H,: Sp=0.75uae
H,: Sp=0.85 guasiu szautedAgivinnu 0.05 91u1an1snaaau (Power) windu 80% Way
AnugnueannznsEgnvintuginaflunguidsaviniu 48%
wunpdhegeiieddifionismageuarulaansanlasd

n — Zlfa/Z\/S€O*(I_Seo)+Zlfﬁ\/Sel*(1—S€1)
disease Se] — Seo

:{1.96><q/0.80>< (- 0.80)}+{0.84x1/o.90x (- 0.90)} ’

— =107.43
0.90-0.80

— ndisease _ 107.43

nmtal(Se) - P 0-48 - 22381 ~ 224

(%
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total (Sp) —P  1-048 =253.98~=254

n

=
LUBIYN Z:ltotal(Sp)

NN 7,5y AU NSENWTRRDRIREY  dregreidududedddlunuifeniitngusyad
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A5197 5 VUIRRIRENTIRRINSIENe N suagaUALlIkazANUT I WervuaseAuludAty 0.05
e Power = 80%

Prevalence The required sample size for testing The required sample size for testing

of disease sensitivity specificity
(P) H, H, N jisease | Motal(Se) H, H, R isease | Motal(sp)
0.10 0.70 0.80 153 1525 0.70 0.80 17 170
0.10 0.80 0.90 108 1075 0.80 0.90 12 120
0.10 0.90 0.95 239 2381 0.90 0.95 27 265
0.20 0.70 0.80 153 763 0.70 0.80 39 191
0.20 0.80 0.90 108 538 0.80 0.90 27 135
0.20 0.90 0.95 239 1191 0.90 0.95 60 298
0.30 0.70 0.80 153 509 0.70 0.80 66 218
0.30 0.80 0.90 108 359 0.80 0.90 ar 154
0.30 0.90 0.95 239 794 0.90 0.95 103 341
0.40 0.70 0.80 153 382 0.70 0.80 102 255
0.40 0.80 0.90 108 269 0.80 0.90 72 180
0.40 0.90 0.95 239 596 0.90 0.95 159 397
0.50 0.70 0.80 153 305 0.70 0.80 153 305
0.50 0.80 0.90 108 215 0.80 0.90 108 215
0.50 0.90 0.95 239 arr 0.90 0.95 239 art
0.60 0.70 0.80 153 255 0.70 0.80 229 382
0.60 0.80 0.90 108 180 0.80 0.90 162 269
0.60 0.90 0.95 239 397 0.90 0.95 358 596
0.70 0.70 0.80 153 218 0.70 0.80 356 509
0.70 0.80 0.90 108 154 0.80 0.90 251 359
0.70 0.90 0.95 239 341 0.90 0.95 556 794
0.80 0.70 0.80 153 191 0.70 0.80 610 763
0.80 0.80 0.90 108 135 0.80 0.90 430 538
0.80 0.90 0.95 239 298 0.90 0.95 953 1191
0.90 0.70 0.80 153 170 0.70 0.80 1373 1525
0.90 0.80 0.90 108 120 0.80 0.90 967 1075
0.90 0.90 0.95 239 265 0.90 0.95 2143 2381
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