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ABSTRACT
Sampling methods play an important role in research e�orts, enabling 
the selection of representative samples from a population for be�er 
research. In this comprehensive review, we examine the methods, 
advantages, disadvantages, applications, and comparative methods of 
cluster sampling and multistage sampling. Researchers are provided 
valuable insights to make appropriate decisions tailored to their research 
objectives. Cluster sampling consists of dividing a population into 
dissimilar yet externally comparable clusters, whereas multistage 
sampling further divides these groups into smaller ones in several ways, 
allowing for the examination of population structures. We explore the 
advantages, limitations, and usefulness of these approaches in a variety 
of fields such as market research, public health, social sciences, 
environmental studies, and agriculture. From measuring consumer 
preferences to analyzing disease prevalence, both cluster sampling and 
multi-stage sampling provide researchers with valuable tools for 
e�iciently collecting data and drawing meaningful conclusions. Drawing 
from a healthcare facilities dataset in Canada, we propose the 
application of both techniques and advocate for the utilization of multi-
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In cluster sampling, a population is divided into 
clusters which in turn are randomly chosen for 
research and then, from the chosen clusters, 
random individuals are investigated. The 
sampling process is less expensive but, as 
intra-cluster similarity is possible, it may 

1invalidate the generalization of the findings.  In 
contrast, multi-stage sampling takes the 
concept of cluster sampling of a population 
and carries this idea through multiple stages of 
sampling, allowing a sampler to use a series of 
stages of selection of units, sub-clusters and 
clusters to investigate complex populations 
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INTRODUCTION

stage sampling because of its ability to examine hierarchical structures that are well embedded in the dataset. 
Using the Open Database of Health Facilities (ODHF), we show how provinces, cities, and healthcare facilities can 
be represented hierarchically in multi-stage sampling, providing insight into healthcare facility characteristics , 
while taking a closer look at hierarchical structures. By thoroughly examining these sampling methods,  and 
applying them to a real-world dataset, we aim to contribute to the advancement of sampling techniques in 
research practices, ultimately enhancing the reliability and validity of research findings.
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and sampling structures. Multi-stage sampling 
is a powerful tool that can be utilized to study a 
wide variety of characteristics of a population, 
but in multi-stage sampling the proportionate 
selection of a set of exchangeable units requ-
ires care in the calculation of the appropriate 

2probabilities of selection at each stage.

Cluster sampling and multi-stage sampling 
each have di�erent characteristics, and the 
decision between them will depend on the 
nature of the research goals, the nature of the 
population being studied, the resources 
available to implement the sampling process, 
and logistical issues. An increasing awareness 
of the strengths and limitations of both 
techniques is vital for researchers, who must 
make informed decisions about all aspects of 
the research process: the nature of the 
sampling design, an estimate of the required 
sample size, and the nature of the statistical 
analysis to be applied. These two approaches 
are widely applied in a range of contexts, 
including public health, the social sciences and 
economics – cluster sampling in estimating the 
prevalence and risk factors for disease, and 
multi-stage sampling in general population 

3surveys and market research.

Although cluster sampling and multistage sam-
pling di�er from each other, they both share 
similar problems such as the quality of the 
sampling frame, the number that is needed to 
select from each cluster, and the inferences 
that can be made, and tackling these problems 
requires planning, proper use of established 
sampling protocols and suitable statistical 
techniques so that research results can be 

4convincing.  Overall, cluster sampling has 
b e c o m e  q u i t e  p o p u l a r  i n  m a i n s t r e a m 
sociological research.

The researcher needs to put the available 
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Cluster Sampling
Cluster sampling is a method used in sampling, 
where a population is segmented into clusters 

5 or groups. These clusters are then randomly 
chosen to form the complete sample group for 
a study conducted by researchers. This 
sampling approach proves beneficial when 
researchers aim to survey a widely sca�ered, 
extensive population, where sampling each 
individual is either expensive or unfeasible. 
Additionally, it is advantageous in scenarios 
where there exists an inherent clustering or 
natural grouping within the population, such as 
households, schools, or neighborhoods.

In this sampling approach, researchers categ-
orize the population into clusters, which are 
internally diverse yet externally similar sub-
sets. These clusters exhibit external homo-
geneity due to their shared charac-teristics or 
criteria but display internal hetero-geneity 
because the subgroups within each cluster 
possess varying compositions. Clusters can 
represent distinct cities within a country, 
various zones within a city, separate organiz-
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literature together with empirical experiences 
in order to acquire a theoretical understanding 
of the advantages and disadvantages of these 
methodologies, as well as their comparative or 
relative strengths. In general, such methodo-
logical decisions will lead to empirical improve-
ments, consequently advancing sampling 
techniques, and enhancing evidenced-based 
research practices. This study aims at 
explaining the methodological complexities of 
cluster and multi-stage sampling, and will also 
provide practical instructions for their use and 
methodological development to enhance this 
research tool. By exploring the applications of 
those sampling techniques in the real world 
and di�erent theoretical frameworks, this 
assay intends to contribute to the method-
ological advancements on sampling techni-
ques and further enhance the rigorousness of 
empirical research.
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ations, di�erent universities, disparate indus-
trial estates, and so on. Once these clusters are 
identified, researchers choose specific ones 
for inclusion while excluding the remaining 

6clusters.

Cluster sampling comprises dividing a 
population into distinct clusters. As it is often 
unfeasible to encompass all clusters, a random 
selection method is uti l ized to choose 
particular clusters that will represent the 
entire cluster set. Consequently, all elements 
within the selected clusters are included in the 

7sample.  It is important to note that units from 
clusters not chosen are not part of the sample, 
as representation is solely achieved through 
the selected clusters. For instance, consider a 
scenario where a team of researchers is 
investigating rural communities within a state. 
Employing a simple random sampling method 
would necessitate visiting each of these 
communities merely to gather a few subjects 
from each location, a process that could prove 
both expensive and time-consuming. Altern-
atively, they could categorize the rural 
communities into similar groups and select a 
random sample of these communities to 
concentrate their e�orts. This approach 
eliminates the need to traverse all geographic 
regions, focusing solely on a randomly chosen 
subset. Similarly, in gauging students' opinions 
regarding a school 's  ad ministration,  a 
researcher opts to target specific classes to 
collect feedback. All students within the 
chosen classes are given the opportunity to 
express their perspectives on the school's 

8administrative procedures.  

Methodology of Cluster Sampling
Cluster sampling is one of the statistical 
methods used in research where researchers 
want to know about a population that is large 

9and spread out.

 Steps of cluster sampling
 The technique begins with the division of the 
population into sections called clusters.
 (i)Define the population: first you stipulate 

what population you are interested in, which is 
often some group that shares one or more 
features in common, such as where they live.
(ii)Clustering: Then, populations are grouped 
into clusters that, for example, live in the same 
g e o g ra p h i c  a rea  o r  s h a re  s a m e  s o ci a l 
characteristics, to ensure the sample is a 
representative of the general population. 
(iii)Sampling by clustering: Selection of 
c l u s t e r s  b y  a n  i n d e p e n d e n t  r a n d o m 
mechanism; the sample size depends on the 
purpose of research, level of precision needed, 
and resources available.
(iv)Inclusion of all elements or units in the 
selected clusters: All elements or units within 
the selected clusters are counted as part of 
the sample without the need to randomly 
select from that cluster.
(v)Data tabulation: This is the stage where 
the raw data is organized and tabulated. 
(vi)Data analysis: This is where the data from 
the sample that was surveyed are then 
analyzed using statistical methods, which 
allow conclusions to be reached about the 
general population.

Applications of Cluster Sampling
Cluster sampling finds wide-ranging applic-
ations across various fields:
(i)Market Research
 Cluster sampling, commonly used in market 
research,  is  used to assess consu mer 
satisfaction, product preferences, and 
consumer behavior. Entities such as grocery 
stores and restaurants can be divided into 
geographic units (e.g., cities or counties). 
Researchers can randomly select groups and 
conduct research. For example, to study 
consumption pa�erns in a neighborhood, one 
can first divide the neighborhood into districts 
(groups) and simply randomly select the 
region and then you can conduct a survey or 
observe a selected group of the members.
(ii)Public Health
Cluster sampling is used in public health 
research, for example, to study the prevalence 
of specific diseases in a population, or health-
related behaviors e.g., the survey study of the 
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prevalence of diabetes in a municipality can 
randomly select regions and survey individuals 
within the selected regions.
(iii)Social Sciences
 Social science studies often makes use of 
cluster sampling with the aim of analyzing 
diverse social phenomena, which include 
schooling, poverty, and crime. For instance, 
research to examine the e�ect of educational 
interventions aimed toward improving scholar 
performance would possibly use cluster 
sampling. Researchers ought to randomly 
choose groups of schools and then ask college 
students in those randomly selected institu-
tions to take part in the study.
(iv) Environmental Research
When researchers are working to assess 
ecosystem health and the e�ects of pollution, 
cluster sampling techniques can be employed. 
As an example; the impact of oil spill, can be 
examined by randomly selecting groups of 
water bodies, then analyzing the aquatic life in 
those bodies of water.

I llustrative Scenario Demonstrating Cluster 
Sampling
Consider a scenario where a company aims to 
monitor the uptake of a new smartphone in 
cities across the country. By using cluster 
sampling, the company chose to group cities 
and randomly selected a small group for 
analysis. Individuals in these selected groups 
are surveyed to gather a comprehensive view 
of smartphone preferences and usage 
pa�erns.
For instance, envision a country with a 
multitude of cities categorized into distinct 
clusters:
- Cluster 1: Comprising cities in the North
- Cluster 2: Encompassing cities in the South
- Cluster 3: Covering cities in the East
- Cluster 4: Involving cities in the West
A random sampling procedure is used, so that 
specific groups such as Cluster 1 (representing 
cities in the North) and Cluster 3 (including 
cities in the East) are selected. Thereafter, 
targeted surveys are conducted on these 
selected groups to collect data on smartphone 

preferences, usage pa�erns and satisfaction 
levels among local residents.

Survey responses collected from these 
identif ied areas (northern and eastern 
clusters) are optimized using statistical 
methods. By taking these f indings into 
account, conclusions can be drawn about the 
overall popularity of the new smartphone in all 
cities of the country. For example, the high 
levels of satisfaction and enthusiasm for the 
n ew  s m a r t p h o n e  o bs e r ve d  a m o n g  t h e 
surveyed Northeast groups could indicate its 
high popularity across the country.

Essentially, cluster sampling involves dividing 
the population into groups, randomly selecting 
specific groups for analysis, analyzing these 
selected groups, scrutinizing the collected 
data, and applying statistical techniques to 
determine the preference or trends of the 
population based on the selected groups.

Advantages of Cluster Sampling
(i) When dealing with a widely dispersed 
population, cluster sampling o�ers cost 
savings compared to simple random or 
systematic random sampling methods.
(ii) It requires less time and e�ort in contrast to 
the aforementioned techniques. For example, 
there is no need for a comprehensive list of all 
population elements.
(iii)  Additionally, instead of individually 
selecting elements across a vast area, cluster 
sampling allows for grouping elements within 

10specific geographic regions.
Crucial Issues/Drawbacks of Cluster Sampling
(I) There is a potential for sampling biases and 
systematic errors.  For instance, in the 
selection of markets, only larger markets might 
be chosen, albeit randomly, thus potentially 
impacting the results. Results may di�er 
significantly if smaller markets are excluded 
from the selection.
(ii) If the clusters chosen are not homog-
eneous, the final sample may fail to accurately 

10represent the entire population.
Multi-Stage Sampling

Okechi KI. et. al., Analysis of Cluster Sampling versus Multi-Stage Sampling Techniques 



25PJBMR VOL. 02 ISSUE 01 JAN-MAR 2024

Multi-stage sampling, also recognized as 
multi-stage cluster sampling, constitutes a 
more intricate variant of cluster sampling, 
involving the selection of two or more stages 
within the sample-collection process. Esse-
ntially, in multi-stage sampling, substantial 
population clusters are subdivided into smaller 
clusters across multiple stages to facilitate a 
more feasible primary data collection. It is 
important to note that while multi-stage 
sampling is not as e�icient as simple random 
sampling, it does mitigate certain drawbacks 
inherent in simple random sampling, notably its 

11excessive costs and time-consuming nature.  
Multi-stage sampling involves partitioning the 
population into separate clusters to minimize 
the variation between these groups while 

12maximizing the variation within each cluster.
S te ps  fo r  I m p l em en t i n g  M u l t i - S t a g e 
Sampling Technique
(i) Begin by establishing the initial sampling 
frame by assigning distinct identifiers to each 
segment within the overall population. Choose 
a l imited sample of distinct clusters to 
constitute your primary sampling units.
(ii) Develop a secondary sampling frame 
specifically for the primary sampling units 
chosen in the preceding step. Subsequently, 
conduct random sampling procedures within 
this frame.
(iii) If required, iterate the previous step to 
further refine the sampling process.
(iv) Ultimately, select the definitive sample 
group from the subset using a probability-
based sampling technique, such as simple 

13-15random sampling or systematic sampling.
Applications of Multi-Stage Sampling 
Here are some common applications of Multi-
stage sampling
        (i)Education Surveys
Multi-stage sampling finds practical use in 
education surveys where data collection from 
multiple schools, classes, and students is 
necessary.  For instance,  to gauge the 
e�ectiveness of a new teaching method, 
researchers might employ a multi-stage 
sampling approach by randomly selecting 
states initially, followed by schools within those 

states, and eventually specific classes and 
students within those classes.
           (ii) Health Surveys
In health surveys aiming for diverse data 
a c r o s s  v a r i o u s  g e o g r a p h i c  a r e a s  o r 
demographic groups, multi-stage sampling 
proves beneficial. For example, in studying 
disease prevalence, researchers might start by 
randomly selecting regions, then choosing 
hospitals or health centers within those regi-
ons, and finally examining and collecting data 
from patients within those facilities.
     (iii) Market Research
Multi-stage sampling is valuable in market 
research e�orts that require data from 
di�erent markets or customer segments. For 
example, a company that wants to analyze 
customer preferences might start by randomly 
selecting locations, follow up on stores that sell 
products in those locations, and finally 
conduct a survey of customers at those stores. 
            (iv) Economic Surveys
Multistage sampling proves to be e�ective in 
econometric surveys aimed at collecting 
di�erent types of econometric data from 
di�erent departments or industries. For 
example, economists conducting research can 
randomly select countries or regions, then 
cities or towns in those regions, and finally 
households or businesses in those cities and 
start collecting data on income, expenditure, 
or operational issues
Illustrative Scenario Demonstrating Multi-
Stage Sampling
Consider a research e�ort aimed at under-
standing travel habits and preferences by 
studying tra�ic pa�erns in a heterogeneous 
population, including urban, suburban, and 
rural areas. To conduct research on people, 
surveying the population is systematically 
impossible, prompting multi-stage sampling to 
obtain representative data.
Implementation of Multi-Stage Sampling
(i) Initial Stage: Regional Selection
Random selection of primary sampling units, 
such as states or provinces. For instance, 
randomly choosing five states - A, B, C, D, and E.
(ii) Second Stage: Urban/Town Selection 
within Identified Regions

Okechi KI. et. al., Analysis of Cluster Sampling versus Multi-Stage Sampling Techniques 
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Within each chosen state, the random sele- 
ction of several cities or towns. For example, 
selecting cities X, Y, and Z within State A, and 
cities P and Q within State B, continuing simi-
larly across other selected states.
( i i i )  T h i rd  S t a g e :  I d en t i f y i n g  S p e ci f i c 
Roads/Intersections within Cities/Towns Ran-
dom selection of specific roads or routes in 
selected cities or towns. For example, Routes 1, 
2, and 3 in City X, and intersections A and B in 
City Y, continuing similarly in other selected 
cities. 
(iv)  Fourth Stage: Commuter Data Collection 
Monitoring tra�ic during peak hours or condu- 
cting surveys with passengers on selected 
roads or areas. Data collected should include 
modes of transportation, departure times, 
frequency, and travel purposes.
By using multi-stage sampling, researchers 
e�ectively capture the diversity of tra�ic 
pa�erns across the country. This approach 
enables the study of neighborhoods, urban 
and rural landscapes, and travel behaviors 
without the need to analyze the entire 
population, making research practical and 
cost-e�ective.
Advantages and Disadvantages of  Multi-
Stage Sampling 
One merit of multi-stage sampling is its ability 

16to e�iciently use resources.  By targeting 
specific subgroups within the population, 
researchers can simplify data collection 
e�orts, reduce costs and exposure time to 
ensure a representative sample. This focused 
approach significantly increases the overall 
e�iciency of the sampling process. Furth-
ermore, multistage sampling shows flexibility 
to complex population structures. Resear-
chers can adjust the sampling method at each 
stage to fit a hierarchical or stratified popula-
tion structure, thereby making the final sample 

17more representative.
However, multistage sampling also comes with 
a number of demerits that researchers should 
consider. One such demerits is the inherent 
subjectivity in selection of the clusters in each 
stage. This theme introduces the possibility of 
bias, and raises concerns about the integrity 

18and generalizability of research findings.  The 
selection criteria are based on the judgment of 
t h e  re s ea rc h e r  a n d  t h e  a va i l a b i l i ty  o f 
information, which may a�ect quality of the 
sample. Additionally, there is a risk of sampling 
error and loss of data. A population segment 
may be inadvertently excluded, leading to an 
incomplete representation of the population 
as a whole and undermining the integrity and 

19reliability of the study results.

Comparison between Cluster Sampling and Multi-Stage Sampling 

Aspects  Cluster Sampling  Multi-Stage Sampling  

Structure
 

Population divided
  

into 
clusters

 

Hierarchical organization of primary 
units leading to sub-unit sampling

  Sampling 
Complexity

 

Simpler compared to multi-
stage sampling

 

It is further complicated by the 
multiple stages and sampling 
methods.

    
Cost-Efficiency

 

Cost-effective due to 
cluster selection

 

It may be more expensive due to the 
multi-stage process and increased 
steps

  
Precision

 

Less precise due to potential 
cluster homogeneity

 

It is more

 

precise

 

with tailored 
sampling across multiple stages.

  

Flexibility

 

Less flexible in terms of 
sample representation

More adaptable to numerous 
population structures and 
characteristics

Resource 
Optimizatio

Optimal for geographically 
dispersed populations

Useful for optimizing resources to 
target specific subgroups

Okechi KI. et. al., Analysis of Cluster Sampling versus Multi-Stage Sampling Techniques 



27PJBMR VOL. 02 ISSUE 01 JAN-MAR 2024

Performing a Comparative Analysis of 
Cluster Sampling and Multi-Stage Sampling 
Techniques Using a Free Database
Dataset Description: Open Database of 
Health Facilities (ODHF)
The dataset used in this study, obtained from 
the Open Database of Health Facilities (ODHF), 
includes a wide range of variables to provide a 
comprehensive overview of healthcare 
facilities across Canada. It includes important 
factors for health surveillance and research, 
e.g.
- Facility Name
- Source Facility Type
- ODHF Facility Type
- Provider Information
- Unit Details
- Street Number and Address
- Postal Code
- City and Province Information
- Source of Street Address
- CSD Name (Census Subdivision Name)
- CSDuid (Census Subdivision Unique   
Identifier)
- Pruid (Province Unique Identifier)
- Latitude and Longitude Coordinates

20Dataset Link: 
Available through the Government of Canada's 
open data repository, this dataset is a 
sufficient resource for understanding 
Canadian health data. The multivariate nature 
of the dataset facilitates detailed analysis, and 
provides access to healthcare facility type, 
geographic distribution, and other relevant 
factors needed for robust analysis in the 
healthcare industry.
Utilization in this Study
In this research effort, the detailed variability 
of the ODHF data set forms the backbone of the 
analysis, enabling detailed insights and 
informed decisions about sampling strategies.
The steps that can be followed for the 
application of Cluster Sampling and Multi-
Stage Sampling methods to this data set are 
outlined below. Also, recommendation was 
provided.
Steps for Cluster Sampling
(I) Define Clusters: A researcher could utilize 

the "Province" variable as the basis for forming 
clusters.
(ii) Randomly Select Clusters: They could 
choose a diverse subset of provinces from the 
dataset using random sampling.
(iii) Include all Units within Selected 
Clusters: Afterwards, they could incorporate 
all healthcare facilities within the chosen 
provinces in the sample.
(iv) Data Collection and Analysis: Finally, they 
could collect data from selected clusters for 
analysis, considering the clustered nature of 
the data in statistical analyses.
Steps for Multi-Stage Sampling
(I) Define Stages: A researcher could identify 
the hierarchical structure (provinces, cities, 
healthcare facilities) within the dataset.
(ii) Randomly Select Units at each Stage: 
Next, they could continue by randomly 
selecting primary sampling units (PSUs), such 
as provinces, from the dataset. Subsequently, 
within each selected PSU, they could randomly 
choose secondary units (e.g., cities), and 
further within these cities, randomly select 
tertiary units (individual healthcare facilities).
(iii) Include all Units at the Final Stage: They 
have to ensure all healthcare facilities within 
selected cities are included in the sample.
(iv) Data Collection and Analysis: Finally, they 
would collect data from selected facilities, 
treating them as representative subsets, and 
conduct comprehensive analyses accounting 
for the multi-stage sampling process.

Sampling methods including cluster sampling 
and multi-stage sampling are important tools 
in research, facilitating efficient data 
collection and cross-sectoral analysis. Cluster 
sampling, in which population is divided into 
externally similar clusters, offers cost-
effective and time-efficient advantages, 
particularly beneficial for geographically-
dispersed populations. Therefore, resear-
chers need to exercise caution. In contrast, 
multistage sampling, with its hierarchical 

DISCUSSION
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approach, addresses some of the short-
comings of cluster sampling by providing an 
accurate view of population structures This 
approach proves particularly valuable in 
datasets with hierarchical characteristics, as 
revealed by searching the Canadian Open 
Database of Health Services (ODHF). The 
recommendation to use multistage sampling in 
such datasets acknowledges its effectiveness 
in hierarchical guidance schemes. As resear-
chers evaluate sampling methods and 
carefully balance the trade-offs between 
accuracy, robustness, and resource efficiency 
to suit their specific research objectives, this 
comparative study serves as a guide valuable, 
and empowering researchers to make 
informed choices in choosing appropriate 
sampling methods for their research.
In summary, both cluster sampling and 
multistage sampling offer distinct advantages 
and disadvantages, and the choice of the most 
appropriate method depends on the unique 
characteristics of the research situation 
Understanding the nuances of these methods 
can inform their analysis found accuracy and 
reliability have increased.
Recommendation
Considering the provincial distribution of 
healthcare facilities, and the hierarchical 
nature of the dataset with details down to 
individual health facilities, the multi-stage 
sampling appears to be a more appropriate 
approach for such dataset. This approach can 
provide detailed insights into the nature of the 
healthcare facility. However, successful 
implementation requires careful planning and 
resource allocation due to the complexity of 
the multi-stage process.
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