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Overall framework of Research Design



Why Sampling?

A sample is “a smaller (but hopefully representative) collection of units from 

a population used to determine truths about that population” (Field, 2005)

Why sample?

• Resources (time, money) and workload

• Gives results with known accuracy that can be calculated mathematically

• Can be externally validated to likewise representative population



Sampling Process

The sampling process comprises several stages:

• Defining the population of concern 

• Specifying a sampling frame, a set of items or events possible to measure 

• Specifying a sampling method for selecting items or events from the frame 

• Determining the sample size 

• Implementing the sampling plan 

• Sampling and data collection 

• Reviewing the sampling process 



Essentials of Sampling

Representativeness: ensure by random selection

Adequacy: sample size

Independence: same chance of selection

Homogeneity: no basic difference in nature of units



SAMPLING BREAKDOWN
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Cluster Sampling



Advantages

• Pilot studies

• Better suited for exploratory 
research

• Study unknown traits

• Urgent public policy and 
decisions

• Reach out to inaccessible 
populations

Disadvantages

• Questions on representativeness 
of the population

• Biased selection 

• Personal prejudice

• Limited generalizability

• Potential of overlooking subgroups

Non Probability Sampling



Non Probability Sampling



Sampling in Retrospective studies



Mixing probability and non probability 
sampling? Issues



Clinical Trials in Cancer Research



Experimental/Interventional studies

➢ With patients as unit of studyCLINICAL TRIALS
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RCTs

• Superiority trials: new treatment intervention (drug, technique) is 
superior to (better than) the control condition

• Non Inferiority trials: non-inferiority trial is to show that treatment A is 
not worse than the treatment B

• Equivalence trials: the researcher aims to show that an intervention is 
not too different from the comparator (neither better nor worse by 
more than a predefined margin). It is defined “as a difference in 
performance of two interventions for which the patient will not detect any 
change in effect when replacing one drug by the other.”



RANDOMISATION: 
STEPS IN A TYPICAL RANDOMISATION PROCESS

1. Sequence generation

• Generate the 
random allocation 
sequence by ranom
procedures

• Participants should 
be assigned to 
comparison groups in 
the trial on the basis 
of a chance 
(random) process 
characterised by 
unpredictability

2. Allocation concealment

• Develop allocation 
concealment 
mechanism (such as 
numbered, identical 
bottles or 
sequentially 
numbered, sealed, 
opaque envelopes)

3. Implementation

• Enrol participants

• Assess eligibility

• Discuss the trial

• Obtain informed 
consent

• Enrol participant in 
trial

• Ascertain 
intervention 
assignment

• Administer 
intervention



RANDOMISATION:
SEQUENCE GENERATION

Type of randomisations Examples

Simple Randomization with no constraints to generate an allocation sequence. “We generated the two comparison groups using 

simple randomization, with an equal allocation 

ratio, by referring to a table of random numbers”.

Restricted Generate a sequence to ensure particular allocation ratios to the intervention groups

Blocked Blocking ensures that the numbers of participants to be assigned to each 

of the comparison groups will be balanced within blocks of, for 

example, 5 in one group and 5 in the other for every 10 consecutively 

entered participants.  

“We used blocked randomization to form the 

allocation list for the two comparison groups. We 

used a computer random number generator to 

select random permuted blocks with a block size 

of eight and an equal allocation ratio”. 

Stratified Stratified randomisation is achieved by performing a separate randomisation procedure within each of two or more 

strata of participants (e.g., categories of age or baseline disease severity)

Minimisation Minimisation assures similar distribution of selected participant factors between study groups. It incorporates both the 

general concepts of stratification and restricted randomization



Block Randomization



Stratified Randomization



RANDOMISATION:

Allocation concealment
Technique of ensuring that implementation of the random allocation sequence occurs 
without knowledge of which patient will receive which treatment, as knowledge of the 
next assignment could influence whether a patient is included or excluded based on 
perceived prognosis.

Ways to ensure concealment:

1. Central randomization: In this technique the individual recruiting the patient 
contacts a central methods center by phone or secure computer after the patient is 
enrolled.

2. Sequentially numbered, opaque, sealed envelopes (SNOSE): The envelopes 
receive numbers in advance, and are opened sequentially, only after the 
participant’s name is written on the appropriate envelope. 



Cluster RCT
Advantages:

•Preferred when the target of the
intervention is a collective or system
rather than a particular person, such
as a patient

•when there is a significant potential
for contamination in the study

•many interventions are naturally
applied at a group level



Landscape of Oncology clinical trials 

(Source: U.S. National Library of 
Medicine. https://clinicaltrials.gov/ct2/results/map?cond=Oncology&map=

https://clinicaltrials.gov/ct2/results/map?cond=Oncology&map=


Sampling Errors

• Occurs due to  non representativeness of the sample selected for 
observation.

• It reflects the difference between a result derived from a sample study 
and the “true value” obtained if the entire target population was studied.



Sampling errors- Types

Biased : When the selection of sample is based on the personal prejudice or bias of 
the investigator then the results are prone to bias errors.

Unbiased: Unbiased Errors arise due to a chance, i.e. the investigator has not 
intentionally tampered with the sample 

Reasons:

• Faulty selection of sampling method. 

• Faulty demarcation of sampling units. 

• Variability of the population which has different characteristic. 

• Substituting one sample for other sample due to difficulties in collecting the 
sample.



Steps for minimizing sampling errors

• Increasing sample size

• Dividing the population into groups. 

• Random selection, results in the elimination of bias.

• Performing an external record check.
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