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REPORT 12

BALSE NEGATIVES AND THEIR EBPFFECT ON POWER
OF STATISTICAL TESTS OF DIFFERENCES IN DISEASE RATES
: .J, Carroll

August 1982
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In REPORT #1, especially Apﬁéndix #3, I calculated statistical power for tests
’ P ! 4

to seo if disecasc.rates are the:same for cxposed and non-exposcd soldiers, 1 con-
| . . I, | _

cluded that, if the discase ratc in the non-exposed population was at all substan-

tlal {say 5 ), thcn samples of 6 ,000 for cach group would give very high statisti-

cal power for detccting a relatlve risk due to exposurc of 2.0 or more, cven if
' J
there was substantlal m15c1a55111c4t10n of exposed into the non-exposed group

(false negatlves) In this report, T will study the effect of false negatives on

statlstlcal:power when the discase rate in the non-cxposed population is fairly
smail
1 N
“To rev1ew tcrmxnology, recall that '
h il 1

diseasc probabllxty for truly expoecd

P =
1
ql.% disease probablllty for reported exposed = "
Pz ? discase prohablllty for truly not exposed
q2 f disease probablllty for reportcd not exposed
true plfpz = true rclat1vc risk k ;
obs q1/q2 = obscrvcd rclatlve ris

5 =rfract10n of false negatlves

Nl-- sample size for repbrted exposed

Nz'r sample size for reportcd not exposed,
i B ,
Before constructing a test for equality of exposed and not exposed, we need

two conceptg. The Level or zypé71 error o of a fest is the probability (usually

a = .05 or 5%) that we w111 Lonclude that the exposed have dlffcrent disease pro-

] EEN Ly

bablllticsrthan do the non- cxposed but in rcallty the two are not different.
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The power of a test (1 - B) is the probability we will conclude that the cxposed
differ from the non-cxposcd when they veally do differ. Generally, we want small
Type I error but high power; UCLA chooses o = .01, 1-8 = .95,

One point not made clear in the UCLA protocol is that thoy compute sample

3 . ' l L} ¥ I !
size based upon a one-sided test and not the usual and more conservative two-
sidﬁd test. In this particular instance 1 think'what they have done is justifi-
able; we caﬁ hardly expect exposure to agent orahge to have improved health status.

If we assume equal sample sizes so that N, = N, = N, then based upon UCLA's

: 1

;o s s ) . :
arcsin transformation, the statistical power of the usual test is given by the
: i

ik

formula'
Nig oo e .
i 1 -4z -\I§(2a1c51n/ﬁl - 2arc51nfﬁé))
.I i
where zl_a_is the (1-0)100% percentile of a standard normal distribution function
¢ and J

P
T

Qy = P

q, 6p1_+ (1-8)p, (Report #1, Appendix #1}.

If we Qant éo detect a truc rclative risk r
O , _

need a mihiﬁum sample size of at lcast

true Qf at least rdetect’ we will then

. 42

=.2(z1-8 * zl-a)
T e A e 2

(zarLSln/ﬁérdctcct Zﬂrc51nJ3p2rdetect§(1 ﬁ)pz]

L

N =

if we wanf poﬁer of 1-B. Note that this is exactly the formula on ﬁagc 108 of the
UCLA protocél as long as there afe no false negatives. Some idea of the effect of
false negat#ves can be learnced from Table #1, Figure #1 shows this effect even
more dramapfcally. Note that iféwe desire a Typé I error of o = .01 and power

1-8 = .Qsiﬁc_detect a true rglatjve risk of 2.0 ér more, then we need about 4,500

il
soldiers in|cach group if therc arc no falsc negatives; we will need over 7,600
1
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soldiers in cach group if there arc 20% falsc nepatives.
This report shows that for discases which are fairly rare, the effect of mis-

classification can be severe.
i

| TABLE 1

EFFECT OF FALSE NEGATIVES ON CAICULATION OF SAMPLE SIZE

o -« 1-8 iotect P2 § Uﬁ}ﬁ Actual
r.01 .95 2.0 . 005 0.0 9,124 9,124
) 19,124 11,721

v .2 9,124 15,397
; .3 9,124 20,828
; .4 9,124 29,305
© .01 .95 2.0 01 0.0 4,528 4,528
1 4,528 5,815

.2 4,528 7,637

.3 4,528 10,328

4 4,528 14,527

‘.01 .95 2.0 02 0.0 2,230 2,230
102,230 2,863

: .2 2,230 3,757

¥ .3 12,230 5,078

¥ 402,230 7,138
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