
Indian J Physial Pharmacal 199G; 40(4): 359-3G2

A COMPUTER PROGRAM FOR CALCULATION OF SAMPLE SIZE
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Abstract: Sample size must be determined while planning a study to ensure
that valid conclusions can be drawn when the study is over. Different formulae
for calculating the required size of the sample are used for different study
designs and situations. A computer program is described here to ease the
complexity of calculation of sample size for studies designed to use Student's 't'
test.
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Formulae

is 'one-sided' percentage point of
the normal distribution corres
ponding to 100%- the power, for
e.g. if power =90%, u = 1.28

b) Unpaired 't' test

(u+v)2 x (SDI 2 + SD22)

(Il-I - 11 2)2

(formula 2)

where u

Having known the above information the
sample size for a study designed to use Student's
't' test for statistical analysis can be calculated
using the following formulae (2) :

a) Paired 't' test

(u+v)2 x (SD of difference)2

(Ill - 1l-2)2

(formula 1)

(c) Level of significance: (The level at which
the investigator would consider his results
significant. This is known as alpha, e.g. P < 0.05).

(d) Power: (The ability of the test to detect a
true difference).

INTRODUCTION

Information Required

A priori calculation of sample size is a must
for statistical as well as ethical reasons (1). A
sample size larger than required will lead to
waste of resources and energy whereas no valid
conclusions can be obtained from a study using
inadequate number of subjects or animals. How
ever, many times the researchers do not calculate
sample size before they embark on a study. This
is mainly because of the difficulty in deriving
the data/information required and the intricacies
inovlved in the caluclation of sample size.

To calculate sample size the investigator
has to specify the following elements:

(a) The expected difference in the means
between groups. (This has to be decided by the
investigator).

(b) The expected variation of the parameter to
be studied. (Standard deviation ofthe difference
in case of single sample study or standard
deviations of both the groups in case of two
sample study. This information can be obtained
from either a pilot study or the previously
published results).
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Computer Program

To reduce the complexity of sample size
calculation a computer program written in

So 10 volunteers in each group are needed to
detect a difference of 15 h tl/z at 5% significance
level with 90% power.

15 h. If the real difference happens to be less
than 15 h, he does not care to detect it since
the detection is not going to be clinically useful
as it may not require dosage adjustment.

4. The alpha or type I error that can be
tolerated. (The level of significance; It could be
5%, 2% or 1%).

5. Power of the study: It is the probability
that one does not commit a type II error Type
II error is known as 'beta' which refers to the
chances the investigator might conclude that
there is no difference between groups when it
really exists. Mathematically, power is one
minus beta. It can be calculated by subtracting
beta (expressed as percent) from hundred (3).

Power = 100 - beta

(If beta is 10% then power is 90%. Generally
80%, 90% or 95% power level is chosen).

In the above example a difference of 15 h
at a significance level of 5% with 90%
probability of achieving statistical significance
is to be detected. The literature shows that the
mean ± standard deviation of tVz in Caucasians
is 39.9 ± 10.4. The variation in Indians is not
available and hence assumed to be similar to
that in Caucasians i.e. SD = 10.4. With this
information we can calculate the sample size
using the above formula 2

10.08

(1.96+1.28)2 x 00.42 +10.42 )

152

10.49 x 216.32

225
2269.20

225

n
(in each group)

Suppose the tV2 in Caucasians is 40 hand
the investiigator feels that if it is increased to
at least 55 h then only the question of dosage
adjustment would arise. So he would like to
detect the difference if it exceeds or is equal to

3. The difference which the investigator would
care to detect.

v is the percentage point of the normal
distribution corresponding to the
(two sided) significance level, for
e.g. if significance level = 5%,
v = 1.96

SD1 is standard deviation of group 1
SD2 is standard deviation of group 2
~1-~2 (mean 1- mean 2) is the expected

difference between the means
SD of difference is the standard

deviation of difference to be
observed in a sample (e.g.
difference in blood pressure before
and after drug administration in
each inidividual is found out and
standard deviation of this
difference is calculated).

Worked Example

Suppose it is hypothesized that dose
adjustment for drug 'D' (hypothetical drug) is
warranted when administered to Indians since
the t1/z is longer when compared to Caucasians.
It is decided to test the hypothesis and the
sample size required is to be calculated. The
following data/information are needed:

1. Standard deviation oftVz in Caucasians (This
datum may be available from published papers
which furnish the mean tV2 and its standard
deviation).

2. Standard deviation of tVz in Indians. (Either
the investigator has to conduct a pilot study to
find out the SD or assume that the variation
would be same as that of Caucasians and use
the same value).



Indian J Physiol Phannacol 199G; 40(4) Sample Size Calculation :3Gl

(c) Dr. R.

Limitations

Sample output

3GO IF CHOICE 2 THEN SAMSIZE
«(POWERPP+SIGLEVELPP) A 2) * «SOl " 2) +
(S02 A 2») / (OM " 2)

370 SAMSIZE = (INT (SAMSIZE + .5» : REM mal", a
rO\U1d figure

380 PRINT POWER; "'lon, SIGNI; "'lon, SAMSIZE

390 RETURN

(e) Dr. It Ravcendran

2. Two S~mJlle (Unpaire(l)
2

10.4

10.1

mea.ns .) 15

Power Level o( Size reqnired
significance (or each group

80% 5% 8

90% 5% 10

95% 5% 12

80% 2% JO

90% 2% 1:1

95% 2% 15

80% 1'10 11

90% 1% 11

~)f)~v .l'10 17

The program can be used by either
GWBASIC, QBASIC or QuickBASIC without
any modification. REM statements are included
in appropriate places to make it more
understandable for those who wish to modify
the program to suit their needs. The program
code can be compiled using Quick BASIC to
make a stand alone EXE file which can be run
independently. Those who wish to obtain a copy
of it on a diskette may write to the author.

The formulae given here (and used in the
program) are useful for single sample and two
sample studies when the variable is continuous
and is normally distributed. Ideally the program
can be used for studies designed to use Student's
't' test. It must be borne in mind that there are
possibilities that actual variation encounterec I

Sample size calculation

1. Single Sample (Paired)
Your choice by number?

Enter SD of group 1 'I

Enler SD of group 2 ?

Expected difference bdween

BASIC is presented here. Program code is given
below. The program requires the user to enter
only standard deviations and the expected
difference in the means. The sample size
required is calculated for different power and
significance levels and displayed on the screen.
A sample output is given.

Program

10 CLS
20 PRINT "S"Imple size calculation.

Raveendran"
30 PRfNT
40 PRINT "1. Single Sample (Paired) 2. Two Sample

(Unpaired)" .
50 PRINT: INPUT "Your choice by number"; CHOICE
GO PRINT
70 IF CHOICE = 1 THEN PRINT "SO of difference";

:INPUT SO
80 IF CHOICE = 2 TIffiN PRINT "Enter SD of group

1"; : INPUT SOl
90 IF CHarCE = 2 THEN PRINT ''Enter SD of group

2"; : INPUT SD2
100 PRINT
110 PRINT "Expected difference between means"; : INPUT

DM
120 REM Assign U, Beta, V, Alpha values
130 REM U & V 8re percentage points of standard normal

distribution for bela & "Ilpha respectively
140 DATA 0.8~, 80, 1.28, 90, 1.64, 95
150 FOR I = 1 TO 3: READ um, BETA(!): NEXT
IGO DATA 1.%, 5, 2.33, 2, 258,1
170 FOR I = 1 TO 3: RJ<;AD YO), ALPHA(I): NEXT
180 CLS
190 PRINT "Sample size calculation"
200 PRINT
210 PRINT "Power", "Level of', "Size re(juircd"
220 PRINT, "significance", ;
230 IF CHOrCE =2 THEN PRINT "for each group"
2~0 PRINT:PRINT
250 FOR 1=1 TO 3
2GO FOI{ .J=l TO :~

270 POWERPP = U(J)
280 POWEH = BETA(,l)

2~)0 SIGLEVELPl' = V(l)
300 SIGNI = ALPHA(I)
310 GOSUB 350
320 NEXT.r
3:30 NEXT 1
3~O ENO
350 IF Cf-IOICE 1 TIffiN SAMSI%8 = (((POWEHf'f'+

SIGLEVELPP) " 2) -. (SO " 2» / (DM " 2)
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in the study may be different from the one
stipulated for calculation. When the actual
variation is substantially· greater and the
difference between the means is not statistically
significant, a posteriori power calculation is
advisable if the investigator wishes to conclude
no difference between the groups tested (4).

In the above example the SD was assumed
to be 10.4 in both the groups and the expected
difference in the means was 15 h. Suppose the
actual study which used 10 subjects per group
b8sed on the calculation showed a difference in
means on the expected lines (for e.g. 16.2 h)
but a greater variation in the data obtained
(for e.g. SD in control and study groups were
10.5 and 17.67 respectively). Had this true
variation been used, the sample size calculation
would have yielded a value higher than 10. If

the actual data obtained were used the sample
size required would be 17. But the study had
used only 10 subjects which would considerably
reduce the power i.e. the ability of the test to
detect the true difference. Since the sample
size is inadequate, no valid conclusion
whatsoever can be drawn especially when power
is less than 80% and null hypothesis test shows
a non-significant difference (e.g. P> 0.05 in the
above example). Hence a posteriori power
canculation is a must before concluding 'no
difference between groups'.

ACKNOWLEDGEMENTS

The author wishes to thank Professor and
Head CH. Shashindran and Professor C.
Adithan, Department of Pharmacology, JIPMER,
Pondicherry for their critical comments.

REFERENCES

1. Altman DC. St"tistics ami ethics in medical research.
TIl H"W larO" a sample? [Jr Me I.J 198U; 281; 1:116
1:118.

2. Kirkwood BR. Essentials of medical statistics. London,
Uh kw()l\ Scientific Publications 1!.188; 1!.I1-20U.

3. Fran is K. S"mplc size dctermin~ltion: Power
in rC''':Hch. TrelLds PhanILaco! Sci 198::>; G;
:l"O-352.

. 'I. Scherer .TC. Introductory Clinical Pharmac"logy
Philadelphia, J. B. Lippincott 1987; 188-197.


