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Objectives

• Understanding the concept of sampling 

and various types of sampling methods

• Learning the calculation of sample size in 

medical studies
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Introduction

Statistics: the science of

– Information/data collection

– Description of data

– Analysis and inference of data
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Introduction

• Data collection

– Population

• a set which includes all

measurements of interest

to the researcher

– Sample

• A subset of the population

– Census

• complete enumeration of a population
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Introduction

• Sampling Advantages

– Less costs

– Less field time

– More accuracy and precision
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Introduction

• Target Population
– The population to be studied

• Sampling Unit
– smallest unit from which sample can be selected

• Sampling Frame
– List of all the sampling units from which sample is drawn

• Sampling Scheme
– Method of selecting sampling units from sampling frame
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Introduction
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Sampling Methods

Sampling

Probability

Simple 
Random

Systematic

Stratified

Cluster

Non-Probability

Convenience

Judgmental

Quota
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Non-probability Sampling

Convenience (ease of access)

elements of a population that are easily accessible
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Non-probability Sampling

Judgmental (purposive)

You chose who you think should be in the study
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Non-probability Sampling

Quota

create a sample involving individuals that represent 

a population
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Probability Sampling

Simple Random Sampling

Each subject has a known probability of being 

selected 
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Probability Sampling

Systematic Sampling

sampling fraction: Ratio between sample size and 

population size
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Probability Sampling

Stratified Sampling

Draw a sample from each stratum
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Probability Sampling

Cluster Sampling

Cluster: a group of sampling units close to each other
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Probability Sampling

Cluster Sampling

the population is very large

impossible to construct an accurate frame

the population is highly dispersed

Design effect: the ratio of variance with cluster sampling 

and variance with simple random sampling

1<deff<2
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Sample Size Calculation

• Dispersion (variance) of variable

• Precision or error of estimation

• Confidence level (1-α)

• Power (1-β)

• Population size (N)

• Sampling method (Design Effect)
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Sample size calculation

Precision:
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precision
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precision

Example:

Prevalence of diabetes estimated 0.2 in a research 

with 100 samples.  
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Sample size calculation

• Mean (quantitative)

– Mean estimation

– Mean comparison

• Proportion (qualitative)

– Proportion estimation

– Proportion comparison
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Sample size calculation

• Mean Estimation

d= estimation error

σ2= variance

α= error level
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Mean Estimation

σ2= ???

– Previous similar studies

– Researcher opinion

– Pilot study

–
1 1

considering  or  of variation rang
4 6

as the standard deviation(sd)
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Mean Estimation

d= ???

– Researcher opinion

– Pilot study

– d< 30% of sd
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Z table

α

(significance 

level)

0.1 0.05 0.01

1-α

(confidence 

level)

0.9 0.95 0.99

Z(1-α/2) 1.64 1.96 2.58
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Mean Estimation

Example:

How many samples are needed for the estimation of the

serum Cholesterol with 5% significance level and

d=5? the standard deviation of the serum Cholesterol

is equal to 40 in a similar study.
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Sample size calculation

• Mean comparison

d= mean difference of two groups

σ2= variance

α= error level

1-β= power of study
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Z table

α

(significance 

level)

0.1 0.05 0.01

1-α

(confidence 

level)

0.9 0.95 0.99

Z(1-α/2) 1.64 1.96 2.58
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1-β (power) 0.8 0.9 0.95

Z(1-β) 0.84 1.28 1.64
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Mean Comparison

Example

A researcher want to compare the mean of the blood

pressure in two groups. The mean and sd of the

blood pressure of two groups was obtained from a

pilot study as follows. calculate the sample size of this

study with α=0.05 and 1-β=0.9.
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Mean Comparison

Example

A researcher want to compare the mean of the blood

pressure in two groups. The mean and sd of the

blood pressure of two groups was obtained from a

pilot study as follows. calculate the sample size of this

study with α=0.05 and 1-β=0.9.
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Sample size calculation

• Proportion Estimation

d= estimation error

p= proportion or prevalence of the variable

α= error level
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Proportion Estimation

p= ???

– Previous similar studies

– Researcher opinion

– Pilot study

– p= 0.5

34



Proportion Estimation

d= ???

– Researcher opinion

– Pilot study

– d< 20% of p
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Proportion Estimation

Example

A researcher want to estimate the prevalence of the

Tuberculosis in Kermanshah province. The global

prevalence was estimated 0.003. how many samples

are needed for this goal with 1-α=0.95?

d= 0.15p
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Sample size calculation

• Proportion Comparison

d= p1-p2

α= error level

1-β= power of study
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Proportion Comparison

Example:

There are two surgical procedures for the treatment of a

special disease. Based on a pilot study, the proportion

of patients with side effects are 0.05 and 0.15 for

each procedure, respectively. Calculate the sample

size with α=0.05 and 1-β=90%.
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Proportion Comparison

Example:
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Sample size calculation

• Unbalanced groups

n2= K×n1

• Mean

40

2
2 2 2

1 1
1

2
1 2

( ) ( )Z Z
K

n
d

 





 





Sample size calculation

• Unbalanced groups

n2= K×n1

• Proportion
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Unbalanced groups

Example

A researcher want to compare the mean of the blood

pressure in two groups. The mean and sd of the

blood pressure of two groups was obtained from a

pilot study as follows. calculate the sample size of this

study with α=0.05 and 1-β=0.9. the size of group2 be

2 times of group1
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Unbalanced groups
Example:

There are two surgical procedures for the treatment of a

special disease. Based on a pilot study, the proportion

of patients with side effects are 0.05 and 0.15 for

each procedure, respectively. Calculate the sample

size with α=0.05 and 1-β=90%. the size of group2 be

4 times of group1
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Unbalanced groups

Example
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Sample size calculation

Limited population size (N)
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Limited population size

Example:

How many samples are needed for the estimation of

the serum Cholesterol with 5% significance level

and d=5. the standard deviation of the serum

Cholesterol is equal to 40 in a similar study? (the

population size is 3000)
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Sample size calculation

Comparison of mean in multiple groups
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Comparison of mean in multiple 

groups
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Comparison of mean in multiple 

groups
Example:
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Comparison of mean in multiple 

groups
Example:
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Comparison of mean in multiple 

groups
Example:
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Comparison of mean in multiple 

groups
Example:
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Sample size calculation

• Stratified sampling

– Proportional allocation
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Sample size calculation

• Stratified sampling

– Proportional allocation
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Sample size calculation

• Stratified sampling

– Proportional allocation
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Sample size calculation

• Stratified sampling

– Proportional allocation
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Stratified sampling

Example

A researcher believes that the prevalence of obesity in

COVID-19 patients is about 0.2. He want to

investigate 3 cities A, B, and C for estimating the

prevalence of obesity in COVID-19 patients. The

population size of each city is 2000, 3000, and 5000,

respectively. Calculate the sample size of each

stratum with d=0.03 and α=0.05 by proportional

allocation.
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Stratified sampling

Example
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2

2

1.96 0.2 0.8
682.95

0.03
n

 
 

City Population

size (Nh)

Wh=Nh/N nh=Wh×n

A 2000 0.2 137

B 3000 0.3 205

C 5000 0.5 342

Total 10000 1 684



Sample size calculation

• Cluster sampling

1<deff<2
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n deff n  



Sample size calculation

• Cluster sampling

1<deff<2

Example:

n=1000

deff=1.5

60

n deff n  



Sample size calculation

• Cluster sampling

1<deff<2

Example:

n=1000

deff=1.5
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n deff n  

1.5 1000 1500n   



Sample 
Size

Values of 
mean and 
proportion

Precision

Variable 
Dispersion

Confidence 
level

Power

Limited 
Population

Sampling 
Method
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Thank You
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