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SAMPLE SIZE

* Prior to the selection of sampling technique, the
nurse-researcher must first determine the size of

the sample.

* A sample size can be determined using the
Slovin’s (1960) formula, which is as follows:

Where:

n is the sample size
N is the population size
e is the margin of error
1 is a constant value

* Example:

— From the population of 10,000 clients with
tuberculosis, a nurse-researcher selected a
sample size with a margin of error of 5%.

— The desired sample size is computed to be
385
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Confidence =

Required Sample Size
from: The Research Advisors

Confidence =

F'DIJSLI:EEI;JDI'I Degree of AccuracyMargin of Error Dearee of AccuracyMargin of Error
0.05 0.035 0.025 0.01 0.05 0.035 0.025 0.01

10 10 10 10 10 10 10 10 10

20 19 20 20 20 19 20 20 20

30 23 29 29 30 29 29 30 30

50 44 47 43 50 47 43 49 50

75 63 69 72 74 o7 Fal 73 75

100 a0 39 94 99 a7 93 96 99

150 108 126 137 1458 122 135 142 145

200 132 160 177 196 154 174 186 198

250 152 120 215 244 132 211 229 2496

300 169 217 251 291 207 246 270 295

400 196 265 313 334 250 309 343 391

500 217 306 377 475 285 365 421 435
600 234 340 432 565 315 416 420 579
J00 24943 370 431 653 341 462 554 672
300 260 396 526 739 363 503 615 763
300 2649 419 563 823 382 541 672 354
1,000 273 440 o0& 206 399 575 727 943
1,200 291 474 674 1067 427 636 827 1119
1,500 306 515 759 1297 460 712 958 1376
2,000 322 563 869 1655 498 303 1141 1785
2,500 333 o087 952 1984 224 3/ 1288 2173
3,500 346 641 1065 2565 558 977 1510 2890
5,000 357 678 1176 3285 586 1066 1734 3842
7,500 363 710 1275 4211 610 1147 1960 5165
10,000 370 727 1332 4399 622 1193 2098 6239
25,000 373 7e0 14435 0938 045 1285 2399 9872
50,000 381 772 1491 3056 655 1318 2520 12455
75,000 332 77a 1506 3514 658 1330 2563 13583
100,000 333 778 1513 3752 658 1336 2585 14227
250,000 334 782 1527 9248 662 1347 2526 15555
500,000 334 783 1532 9423 663 1350 2640 16055
1,000,000 334 783 1534 9512 663 1352 2647 16317
2,500,000 334 784 1536 9567 663 1353 2651 16475
10,000,000 334 784 1536 9584 663 1354 2653 16560
FEEEEEF Ja4 784 1537 9603 063 1354 2654 16534
EEEEEEE 334 784 1537 9603 663 1354 2654 16586

Copyright, The Research Advizors [2006]. All rights rezersed.
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مثال لتقدير حجم العينة يدويا.wmv

http://www.fao.org/docrep/005/ac838e/ac838el2.htm

The calculation of the sample size depends on the CV and allowable error. In
theory, point sampling occurs on an infinite population. Since a point has no area,
there can be an infinite number of points even in the smallest area. Based on
preliminary sampling, sample size can be estimated as

N = 4(CV)"2/(AE%)"2

where: nis the sample size of characteristics of interest

4 is the approximate Z© value for 95 percent confidence
CV is the coefficient of variation in percent

AE% is the allowable error in percent

For example, for a Trait with a CV of 34 percent and with and allowable error of
10 percent:

n = 4(33.5)"2/10"2 = 44.89 sample points
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Sample size calculation for testing a hypothesis

In the case of only two groups method of calculation is mentioned here but if

design involves more than two
groups then statistical software like G Power should be used for sample size

calculation.
But understanding of various prerequisites which are

needed for sample size calculation is very important.
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Formula for sample size calculation for comparison between two groups
when endpoint is quantitative data

When the variable is quantitative data like blood pressure, weight, height, etc.,
then the following formula can be used for calculation of sample
size for comparison between two groups.

o t+Z,)’

HKOYZ
d!

SD — Standard deviation = Hom previous studies or

pilot study

Lo = Lgoem = Lpo.e = 1.96 (From £ table) at type 1

"2 —0.05/2
error of 5%
Zy =2,y = 0.842 (From Z table) at 80% power
d = effect size = difference betwween mean values

Sample size =

So now formula will be

2SD*(1.96 + 0.84)°
d2

Samp]e size =



) L8l L Casa 5 CLV, A yaill GOGAY) Jala aladial Gauall (i pladiod Load (Sa |
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Formula for sample size calculation for comparison
between two groups when endpoint is qualitative

HZ s + L FPU-P)
(P = P2)

Sample size =

L., =2Zosn = Lyges = 1.96 (From Z table) at type 1
error of 5%

L, =12,,,=0.842 (From Z table) at 80% power
p,—p, = Difference in proportion of events in two
groups

P = Pooled prevalence = [prevalence in case group (p, )
+ prevalence in control group (p,)]/2
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http://download.cnet.com/G-Power/3000-2054 4-10647044 .html

L)1) (g graliall alaiin G Jaens (S

http://www.gpower.hhu.de/fileadmin/redaktion/Fakultaeten/Mathematisch-Naturwissenschaftliche Fakultaet/Psychologie/AAP/gpower/GPowerManual.pdf
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{T Direct
SS Partial r2 05
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SS I!' [ Calculate and transfer to main window ]
fora
5SS e = the sums of squares for whatever effect is of interest

5S...s = the total sums of squares for all effects, interactions, and errors in the ANOVA
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partial Eta 4 adl n @ Clas (S

. - . a ;
partial eta®, or 1., is defined as follows:

3 SS
npm‘n’w! = SS

effect

+ 5SS

effect error

5S.i.cc = the sums of squares for whatever effect is of interest
5Seor = the sums of squares for whatever error term is associated with that effect

SSt = 158.37 <3 lilaall iy je & gana Lida g A8l dlilaa 4l jal cplal) Judss Jgan (4 : Jua
SSe = 3068.55 (s sbus Unall cldl jail Cilay 10 & sana

Select procedure
Effect size from variance b
}?3 _ S'Seﬁi?c.f
partial ~ ) From variances
SSE_;"}"ECI + SSE."."D."
2 158.372 o b
T = 583724 3068553 0490
. + .
Effect size f 0.2269906
[ Calculate and transfer to main window ]
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5SS

2 _ effect 2 77.375
npﬂ?ﬁdf SS +SS » nparﬁaf = = 0.51
effect errar T7.3715+74.5
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proc power; 1 SAS gealisal) aladinly @ Sall ae Gl (S
OnewayANOVA

Alpha= 0.05 Jala (38 5 aanail il Sl 220 bl Ui
GroupMeans= (692 715 676 690 ) o Ll gl O elas da Y bl
StdDev= 18.595 D ALl ) )
Power=0.8

NPerGroup-=.

run;

1 =/ proc power;

. O bl gl e Juaad
OnewayANOVA ARlea) i)yl J
DEE x O& -
The SAS System 09:10 Thursday, February 10, 2016 1 715 676 690 7

The POMER Procedure - . . .
Overall F Test for One-Way ANOVA #Jm s e dde uand

alilas i jal (o 2l Uadll

Fixed Scenario Elements

Method Exact
filpha 0.05
Group Means 692 715 676 B30
Standard Deviation 18.595
Hominal Power 0.8
-” ” L)
Computed N Per Group L ‘ L)‘Jg
fictual N Per " .
Power Group ‘-‘LAJL“ ] ;431 _&:ﬁ
0.810 6 Baa oll Alalaall
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حساب عدد المكررات للتصميم العشوائي الكامل وفق SAS.avi

SAS zaliall alasinly L) aas Clas
power JLiaY) 5 8 54, sinall (5 gime aladiul 5 Proc power ¥ alasiul Al ana Glas (Say

one way ANOVA ¢!l Jalas o) ja S ) gdie aracail Al aaa ilual : Sla

PROC POWER; 4]

ONEWAYANOVA TEST = OVERALL - ;ﬁ‘é’csﬂ‘;‘l‘;ﬁ e - ovens
ALPHA =0.05 ALPHA < 0.05
GROUPMEANS =810 |6 giﬁgngz - 8] 10 | 6
STDDEV = 3.0 NPERGROUP =
NPERGROUP =. POWER = 0.8;

POWER = 0.8; RUN

RUN;

The SAS System 21:18 Thursday, February 18, 28l 12

The POWER Procedure
Overall F Test for One-Way ANOVA

Fixed Scenaric Elements

Method Exact
Alpha 8.a5
Group Means 8 18 6
Standard Deviation 3
Nominal Power B.38

Computed N Per Group

Actual M Per
Power Group
@. 884 12
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The SAS System

18:27 Thursday, February 14, 2816 1

The POWER Procedure
Overall F Test for One-Way ANOVA

Fiwed Scenaric Elements

Method

Group Means

Standard Deviaticn
Sample Size Per Group
Alpha

Exact
378

a.a85

Computed Power
Power

>.999
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|
=ldata example;

input V E Height;
if v=1 and E = 1 then VE= 11;

if v=1 and E 2 then VE= 12;
if V=1 and E = 3 then VE= 13;
if v= 2 and E = 1 then VE= 21;
if V= 2 and E 2 then VE= 22;
if v= 2 and E = 3 then VE= 23;
cards;
11 14
1216
13 21
21 18
2 215
2 3 16

=l proc glmpower data=example;

class V Ej
model Height =V | E | V*E;
power
stddev = 4 6.5
ntotal = .
power = @.8;
run;
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The SAS System 18:27 Thursday, February 14, 2816 2
The GLMPOWER Procedure

Fixed Scenario Elements

Dependent Variable Height
Nominal Power 8.8
Alpha 8.85

Computed N Total

Std Test Error Actual M
Index Source Dew DF DF Power Total
1 i 4.8 1 42 @ .805 43
2 v 6.5 1 128 ®.815 126 Ce L .
3 E 4.8 2 24 8.873 39 ol gl Al cilades § Lo
4 E 6.5 2 50 8.334 66 S0 Baal gl Alaleadl
5 ads 4.8 2 216 8.811 222 29916 =37
6 V*E 6.5 2 564 B.3802 578
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Ofiliics (il T LEAY Adsl) aaa Gilua
If we want to test the hypothesis at a 0.05 level of significance (typically the default
value) with a total sample size of 40, and want to detect a difference of at least 0.15,

the following code will output the resulting power.

PROC POWER;

PROC POWER; TWOSAMPLEMEANS SIDES =2
TWOSAMPLEMEANS SIDES = 2 NULLDIEE = 0

NULLDITE =0 ALPHA = 0.05

ALPHA = 0.05

MEANDIFF = 0.1 to 3.0 by 0.5 MEANDIFF = 0.1 to 3.0 by 0.5

STDDEV = 0.12 STDDEV =0.12

NPERGROUP = 25 NPERGROUP = 25

POWER = _; POWER = ;
RUN; RUN;

N Per Group Power
25 0.823
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PROC POWER;
ONECORR SIDES = 2
ALPHA = 0.05

CORR =0.5

NTOTAL = .

POWER = 0.8;

RUN;

| Qutput - (Untitled)

Jals Y Jalea cluad dial) ada a8l gadal

The 5A5 System

The POWER Procedu
Fisher's z Test for Pearson

Fixed Scenarioc Eleme
Distribution Fish
Method
Number of Sides
Nominal Alpha
Correlation
Mominal Power
Mull Correlation
Mumber of Variables Partialled Out

Computed N Total

Actual Actual
Alpha Power
@.8499 8.3814

21:18 Thursday, February 1@, 281 2
re
Correlaticon

nts

er's z transformation of r
Normal approximation

2

a8

a.
a.

L

oS 2a W

M
Total

29
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