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Designing the methodology 

Designing the Methodology in Clinical Research 

• Designing the methodology is one of the most critical phases in clinical research. 

• It outlines how the study will be conducted, ensuring scientific validity, reproducibility, ethical 
integrity, and the reliability of the results. 

• This phase transforms a research question or hypothesis into a structured plan of action. 

What Is Methodology in Clinical Research? 

• Methodology refers to the strategic plan of how the research will be conducted to answer a 
specific clinical question. 

• It includes: 

o Study design 

o Selection of participants 

o Intervention or exposure 

o Outcome measurement 

o Data collection and analysis methods 

o Ethical considerations 

• It ensures the credibility, validity, and scientific rigor of the study. 

Key Components of Methodology Design 

A. Defining the Research Question 

➢ The foundation of methodology is a clear and focused research question, usually 
framed using: 

➢ PICO format: 

o P – Population (e.g., patients with Type 2 Diabetes) 

o I – Intervention (e.g., a new drug) 

o C – Comparison (e.g., standard treatment or placebo) 

o O – Outcome (e.g., reduction in HbA1c levels) 

➢ This question determines all subsequent methodological choices. 

B. Selecting the Study Design 

➢ The type of study must match the nature of the question and available resources. 

• Descriptive question? → Use case report, case series, or cross-sectional 
study. 

• Association question? → Use case-control or cohort studies. 
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• Causation or efficacy question? → Use interventional or randomized 
controlled trial. 

➢ This selection directly impacts the strength of the evidence and the ability to draw 
causal inferences. 

C. Study Population and Sampling 

➢ Who will be studied? Clearly defining this avoids selection bias and ensures 
generalizability. 

Elements to specify: 

o Inclusion criteria: Characteristics participants must have (e.g., age range, 
diagnosis). 

o Exclusion criteria: Characteristics that disqualify someone from participating (e.g., 
comorbidities, pregnancy). 

o Sample size calculation: Based on: 

▪ Expected effect size 

▪ Desired power (usually 80% or 90%) 

▪ Acceptable error rate (usually 5%) 

o Statistical formulas and software like G*Power or Epi Info are used for this. 

D. Randomization and Allocation (if interventional) 

➢ For randomized trials, this is vital to minimize selection bias and confounding. 

➢ Types of randomization: 

o Simple randomization (e.g., coin toss, random number table) 

o Stratified randomization (balances groups by key variables like age, gender) 

o Block randomization (ensures equal group sizes) 

➢ Blinding should also be addressed: 

o Single-blind: Participants don’t know their group 

o Double-blind: Neither participants nor researchers know 

o Triple-blind: Even data analysts are blinded 

E. Defining Interventions or Exposures 

➢ Specify: 

o The nature of the intervention 

o Dose, frequency, duration 

o Control or comparator group: placebo or standard of care 

➢ Clarity here ensures the intervention is replicable and standardized across all study 
sites.  
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F. Outcome Measurement 

➢ Define primary and secondary outcomes 

o Primary outcome: The main variable used to judge effectiveness (e.g., survival 
rate) 

o Secondary outcomes: Additional effects (e.g., quality of life) 

➢ Use validated measurement tools (e.g., blood tests, validated questionnaires).  

➢ Specify: 

o Time points for outcome measurement 

o Methods of measurement (instrumentation, laboratory tests, scales) 

G. Data Collection Methods 

➢ Specify how and when data will be collected (electronic forms, in-person visits, phone 
interviews) 

➢ Ensure data collection tools are validated, standardized, and reliable 

➢ Plan for data entry, storage, and backup 

➢ Also account for handling of missing data and data confidentiality. 

H. Statistical Analysis Plan 

➢ Outline which statistical tests will be used for: 

o Comparing groups (e.g., t-test, chi-square) 

o Measuring association (e.g., odds ratio, relative risk) 

o Adjusting for confounders (e.g., multivariate regression) 

➢ Define: 

o Significance level (usually p < 0.05) 

o Confidence intervals 

o Software used (e.g., SPSS, R, STATA) 

➢ The plan must be defined before data collection to avoid data-driven results (data 
fishing).  

I. Ethical Considerations 

➢ Obtain Ethics Committee or IRB approval 

➢ Ensure informed consent from participants 

➢ Address participant safety, data privacy, and right to withdraw 

➢ For high-risk studies, a Data Safety Monitoring Board (DSMB) may be necessary. 

Importance of Well-Designed Methodology 

• A well-designed methodology: 
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o Minimizes bias and errors 

o Enhances internal and external validity 

o Improves replicability 

o Upholds ethical standards 

o Increases the likelihood of publication and clinical impact 
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