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What are, when and how to use 
quantitative methods?

Dr Stephen Mason 

Palliative Care Unit, University of Liverpool 

• Explore the core principles and processes in the application 
of quantitative research methods within health care.

Objectives

• Identify the main features of quantitative research

• Describe the process of developing quantitative research

• Introduce core concepts in understanding quant research

• Discuss the strengths and weaknesses of quantitative 
research on shaping clinical practice 

• To apply learning with examples from practice

Aims
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•Systematic investigation and 
study of materials and sources 
in order to establish facts and 
reach new conclusions – OED

What is Research?
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• Knowledge - gained through 
observation, including measurement, is 
trustworthy. 

• Measurement - research findings are 
observable, quantifiable and verifiable

• Objectivity  - the researcher distances 
themselves from personal values in 
conducting the study. 

Quantitative Research - Positivism 
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•Models, Theories and Hypotheses

•Development of Instruments and 
Methods for Measurement 

•Experimental Control and 
Manipulation of Variables

•Collection of Empirical Data

•Approaches in the Analysis of Data

The Scientific Method  



9/12/2022

5



9/12/2022

6



9/12/2022

7

• Research Question: An informed prediction regarding an 
outcome 

• Null hypothesis (Ho): A statement that there is no pattern in 
the data

Hypotheses Testing  
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• It is possible to provide evidence to falsify a statement

• p < 0.05 = less than a 5% chance of seeing these results in 
the real world. 

• It is not possible to provide all evidence to support a 
statement  

• All that is needed is one indication that it is false

• We can only reject Ho 

Science does not prove anything?

Why bother with null Hypothesis (Ho)? 
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Selecting and Operationalising Variables 

Independent 
Variable 

Dependent 
Variable 

Operationalisation: “Defining a variable so that it can be measured and 
understood by others” 
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Types of Data 

Selecting and Operationalising Variables 

Independent 
Variable 

Pain Scores

Dependent 
Variable 

QoL
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Death 

Family Concerns

Pain

Finances

Effects of DiseasePrognosis

Communication

Mood

Unfulfilled Goals

Why me?
Support

Relationship with 
Partner

Self Concept 

Treatment effects

Mobility

Continence

Breathing Difficulties

Fatigue

Place of Care

Anxious about 
Future

Hope

Dignity

Control and Confounding Variables 

Independent 
Variable 

Dependent 
Variable 

Confounding 
Variable(s)
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• Validity - extent by which it measures 
what it was designed to measure

• Reliability - extent to which it 
consistently and accurately measures 
learning  

• Pragmatics – is it practical

Measurements and Assessment Tools 

•Define the population 

•Select our sampling frame

•Sampling Methods

• Probability – Random, Stratified

• Non-Probability – Convenience, 
Snowball

•Determine Sample Size

• Power & Generalisation 

Sampling 
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Data Collection and Analysis

•Descriptive 

• Summaries, Patterns

• Inferential 

• Predictive, Causality, 
Probability testing 
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• Tends to be theory testing - Deductive

• Values detachment and impartiality (objectivity)

• Seeks to identify relationships between variables

• Generates broad, but ‘shallow’ data

• Seeks consensus, norms or general patterns

• Has a fixed method

• Measurement is key!

Key Characteristics
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This project has been funded with support from the European Commission.

This presentation reflects the views only of the author, and the Commission 
cannot be held responsible for any use which may be made of the 

information contained therein.
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