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LECTURE OUTLINE

• Introduction

• Materials

• Methods

• Common problems

• Summary

INTRODUCTION

Materials and methods section

• Also known as
Subjects and methods– Subjects and methods

– Patients and methods

– Methodology

– Methods

BODY OF PAPER

IMRAD

• Introduction (What question was 

asked?)asked?)

• Methods (How was it studied?) 

• Results (What was found?) And

• Discussion (What do the

findings mean?) 

INTRODUCTION

Materials and methods section

• Most important part of paper

• Flaws in this section• Flaws in this section
– will lead to rejection

INTRODUCTION

Purpose of M&M

• Describe study in sufficient detail

• Other competent researchers are• Other competent researchers are 

able to repeat the study

• Details are important

• Like a cooking recipe!
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INTRODUCTION

Components of M&M

• What was done?

• How was it done?• How was it done?

• How was the data analysed?

• Do not include data obtained during 

course of study (Results) 

INTRODUCTION

Write M&M section early
• Ideally before start of study

• Consult statistician during study• Consult statistician during study 

design stage

• May be part of grant proposal

INTRODUCTION

• Usually the first section to be

written during manuscript preparation

Materials and Methods

written during manuscript preparation 

• Description of how study was

conducted - Use past tense

MATERIALS AND METHODS

• Chronological order in which

study was actually done

Sequence

study was actually done
• research plan

• materials and subjects

• methods used

MATERIALS

• How subjects were recruited
– patients, animals, controls

• Define• Define
– source population

– inclusion criteria

– exclusion criteria

Examples from SMJ

Retrospective 
subject recruitment

Examples from SMJ

Inclusion and exclusion criteria
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MATERIALS

• Details are important

• Animals
genus species strain– genus, species, strain

– age, gender, nutrition, 

physiological and pathological 

status 

Examples from SMJ

Selection of control and 
study groups

Examples from SMJ

Details of animal subjects

MATERIALS

• Ethical approval is mandatory
– WMA Declaration of Helsinki 2000

– institutional/national committeeinstitutional/national committee

approval 

– informed consent

– guidelines for animal 

experiments

METHODS

• Reproducibility is vital
– complete details of new methods

– precision of measurementsprecision of measurements

– appropriate statistical analysis

Bad example
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Longer subdivided M&M 
section for complex studies

METHODS

• Apparatus/equipment
– model, manufacturer, protocol

• Drugs/chemicals• Drugs/chemicals
– exact dosages, mode of 

administration, generic name, 

formula

• Treatment details

METHODS

• Comprehensive description

• number of observers

Evaluation

• blinded or unblinded

• by consensus or independent

• time period between readings

METHODS

• Prospective or retrospective

• Grading system

Evaluation

g y

• Any specially-designed forms?

• items assessed: intra- and 

interobserver variation

• appendix ?
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METHODS

• Proof
• surgery

Evaluation

g y

• biopsy

• histology

• follow-up and duration 
Examples from SMJ

Proof of diagnosis by 
histological criteria

Proof of diagnosis using 
biochemical criteria

METHODS

• Which test used?

• Why it was chosen

Statistical evaluation

Why it was chosen

• On what data?

• To determine what?

METHODS

• Enough detail so results can be 

independently verified

Statistical evaluation

p y

• Ideally: use standard statistical tests

• Provide details of tests

• name, version, company, 

location 
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METHODS

• If not well-known statistical test,

describe test in detail

Statistical evaluation

• If advanced or unusual test, 

provide a reference

METHODS

• Seek advice of biostatistician
• during study planning stage

Statistical evaluation

g y p g g
• many variables

• number of observations, etc

• also during manuscript 

preparation

Example from SMJExample from SMJ

MATERIALS AND METHODS

• Inappropriate subject population

• Bias not controlled for

Common problems

• Insufficient number of subjects

• No inclusion/exclusion criteria

MATERIALS AND METHODS

• Insufficient details of 

methodology i.e. not specific

Common problems

gy p

• Wrong statistical test used

• Misplaced information

• Instructions to authors
• noncompliance

SUMMARY

• State what was done

• How it was done

Materials and Methods

How it was done

• How the data was collected

• How the data was analysed

Above all: reproducibility


