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What is Sample?

• A sample is a part of the population under study.

• In most situations, it might not be possible to study an 
entire population.



What is Sample Size?

• the number of individual samples measured or observations 
used in a survey or experiment. 

• The two major factors affecting the power of a study are the 
sample size and the effect size.



Ethics of Sample Size

• If the sample size is too small, the study may be inconclusive 
and waste resources

• If the sample size is too large, then the study may expose too 
many participants to possible harms due to research
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• Pilot study

• Similar published research

• Unpublished internal studies

• Clinical experience
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Where Can I Find Means, Variances, and 
Prevalence?



Attributes of a good sample

To extrapolate the inference of the sample to the population, the sample 
should be:

• A representative of the population.

• Should be large enough



What happen if sample is too large or too 
small ?

• too small may produce inconclusive results and could also 
be considered unethical

• too large will waste scarce resourcesand could expose 
more participants than necessaryto any related risk



If sample is too small…

U Inaccurate results.

U More source of bias.

U Power of the study comes down.

U Study fails to give meaningful information.

U Waste of resources on a inaccurate study.

U Ethical issues about recruiting patients into a meaningless 
study.



The usual Question

How big a sample 
is a good ??



If sample is too large…

V Good precision

V Less errors

V Less bias

But, 

U Wastage of time, money and resources

U Resources could be as well be deviated to other projects.

U Not cost-effective



How big should a sample be?

• The power of 80% and a Confidence Interval of 95%. 
(Acceptable levels)

• Power of the study is the ability to detect the true significance.



Qualitative v/s Quantitative Data

• Qualitative are those which can be answered as YES or NO, 
Male or Female, etc.

• We can only measure their numbers, eg: Number of males, 
Number of MDR-TB cases among TB patients, etc.

• A set of qualitative data can be expressed as proportions. Eg: 
Prevalence, success rate.



Qualitative v/s Quantitative Data

• Quantitative are those which can be measured in numbers, like 
Blood pressure, Age, etc.

• It can be expressed in mean and its standard deviation.

• Mean is the average of all variables in the data.

• Standard deviation is a measure of the distribution of variables 
around the mean.



Types of studies

• Based on what we are measuring, there are 4 types of studies:

QUALITATIVE

1. Calculating the proportion

2. Calculating the difference of proportions

QUANTITATIVE

1. Calculating the mean

2. Calculating the difference in means



1. Calculating Proportion

• This is used in cases where we are trying to find proportions.
• Eg: for studies like:-

Ç Estimation of prevalence of tuberculosis in 
Surendranagar city in 2016. 

Ç Prevalence of malignant hyperthermia as a 
complication of enflurane administration.



1. Calculating Proportion

N= 4PQ/L2

Where,

• P = Prevalence 

• Q = 100 – P

• d = allowable error (5-20% of P)



2. Calculating Difference in proportion

• This is used when we measure the significance of difference 
between two proportions.

• Eg: For studies like:-

Ç Diagnostic Accuracy of CT Chest v/s X-ray chest in 
pulmonary tuberculosis.

Ç Success rate of Streptomycin v/s Kanamycin in cure of 
MDR-TB



2. Calculating Difference in proportion

N = 15.7 x p x Q 

(P1- P2)2

Where,

• P1 and P2 are the proportions of the 2 groups

• p is the average of P1 and P2

• Q is 100 - p



3. Calculating the mean

• This formula is used in quantitative studies where we are 
estimating the mean of the study group.

• Eg: For studies like:-
Ç Estimation of mean age at diagnosis of Measles in 

Surendranagar city.

Ç Bacteriological index at the initiation of DOTS in TB 
patients attending DOTS centre of CUSMC, Surendranagar.

Ç Mean time of onset of action of Sevoflurane.



3. Calculating the mean

N = 4̀ 2 

L2

Where,

• σ (Sigma) is the Standard deviation as in similar studies done 
previously

• L = Allowable error (5-20 % of σ) of mean



4. Calculating Difference in Means

• This is used in studies where we are calculating the difference
achieved quantitatively during the study.

• Eg: For studies like:-
Ç Average weight gain in patients of tuberculosis 

before and after DOTS.

Ç Mean fall in Blood pressure due to propofol 
infusion



4. Calculating Difference in Means

N = 15.7 (̀1 x ̀ 2)

L2

Where,

• σ1 and σ2 are the standard deviations of the 2 study groups,

• L is the smallest meaningful difference that can be measured.

• In before-after type of studies, σ1 = σ2 = σ



GROUP EXERCISE



Exercise - 1

• Death rate of measles in children is found to be 10%. What should be
the size of sample needed to find death rate of measles?

• Sol: 

P = 10; Q = 100-P = 90; L= 10% of P = 1. 

N  = 4PQ/L2

= 4x10x90 

1x1 

= 3600

N= 4PQ/L2



Exercise - 2

• Here, 

P1 = 75%; P2 = 85%; 

p = 80 

Q = 100 – p = 20; P1-P2 = 10

Hence 

N = (15.7 x 80 x 20) / (10 x 10) 

= 251

A new treatment regimen for Tuberculosis was planned. The
success rates of DOTS was 75%. The success rate of the new
treatment in a pilot study was 85%. Calculate the sample size for
a study to compare the success rates of the two regimen.

N = 15.7 x p x Q 
(P1- P2)2



Exercise - 3

• Here, σ = 10.

• So, L =  2.5,10 % of mean.

• Hence, 

N = (4 x 10 x 10) / (2.5 x 2.5) 

= 64

We are planning to do a study regarding Age of onset of
smoking practice among youth in rural Surendranagar. A
previous such study done in Gujarat gave a mean age at onset
as 25 years with a standard deviation of 10 years. Calculate the
sample size required to do the planned study.

N = 4̀ н 
L2



Exercise - 4

• Here, σ1 = σ2 = 70, 

d = 10

N = 15.7 (70 x 70)

(10)2

N = 769

Determine the sample size required to detect an increase of 10
cells/cu.mm in CD4 counts of HIV patients those receiving
HAART, assuming the standard deviation of CD4 counts to be 70
cells/cu.mm.
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