
Defining research questions 

### PICO Framework 

 

- **P**: **Population/Patient** 

  - Define the specific group of patients or population you are studying. Consider characteristics such as 

age, gender, disease, or other relevant factors. 

 

- **I**: **Intervention** 

  - Identify the intervention or treatment you want to investigate. This could be a specific drug, therapy, 

diagnostic test, or procedure. 

 

- **C**: **Comparison** 

  - Determine if there is a comparison group or alternative intervention. This might be a placebo, 

standard treatment, or no intervention at all. 

 

- **O**: **Outcome** 

  - Specify the outcomes you want to measure. This could include effects on health, quality of life, disease 

progression, or side effects. 

 

### Example of PICO 

- **Research Question**: In elderly patients with hypertension (P), how does a low-sodium diet (I) 

compared to usual dietary advice (C) affect blood pressure control (O)? 

 

### Benefits of Using PICO 

- **Clarity**: Helps in clearly defining the research question. 

- **Focus**: Ensures that the study remains focused on specific variables. 

- **Guidance**: Aids in the design of the study and the selection of appropriate methods and outcomes. 

- **Communication**: Facilitates discussion and understanding among researchers, clinicians, and 

stakeholders. 

Certainly! Here’s a detailed overview of the **SPICE** and **PEO** frameworks, which are alternatives 

to PICO for formulating research questions. 



 

### SPICE Framework 

 

**SPICE** stands for: 

 

- **S**: **Setting** 

  - Define the context or environment in which the study takes place (e.g., hospital, community, specific 

geographic location). 

 

- **P**: **Perspective** 

  - Identify the viewpoint from which the research is conducted (e.g., patient perspective, healthcare 

provider perspective, societal perspective). 

 

- **I**: **Intervention** 

  - Specify the intervention or exposure being studied (similar to PICO). 

 

- **C**: **Comparison** 

  - Determine if there is a comparison group or alternative intervention. 

 

- **E**: **Evaluation** 

  - Describe the outcomes or effects that will be measured (similar to PICO). 

 

#### Example of SPICE 

- **Research Question**: In a community setting (S), what is the perspective of patients (P) regarding a 

new diabetes management program (I) compared to standard care (C) in terms of health outcomes and 

satisfaction (E)? 

 

### Benefits of SPICE 

- **Comprehensive**: Takes into account the context and perspective, providing a broader 

understanding of the research question. 



- **Flexibility**: Useful for qualitative research where understanding perceptions and experiences is 

crucial. 

- **Focus on Evaluation**: Emphasizes the importance of evaluating outcomes from specific viewpoints. 

 

--- 

 

### PEO Framework 

 

**PEO** stands for: 

 

- **P**: **Population** 

  - Define the specific group of individuals or population you are studying. 

 

- **E**: **Exposure** 

  - Identify the exposure or intervention of interest, which can include treatments, risk factors, or 

environmental exposures. 

 

- **O**: **Outcome** 

  - Specify the outcomes you want to measure, similar to PICO. 

 

#### Example of PEO 

- **Research Question**: In adults with asthma (P), how does exposure to air pollution (E) affect the 

frequency of asthma attacks (O)? 

 

### Benefits of PEO 

- **Simplicity**: Offers a straightforward approach to framing research questions, especially in 

epidemiological studies. 

- **Focus on Exposure**: Useful for studies investigating the effects of environmental or lifestyle factors 

on health outcomes. 

- **Versatility**: Can be adapted for both quantitative and qualitative research. 



 

--- 

 

### When to Use Each Framework 

 

- **PICO**: Best suited for clinical trials and quantitative studies focusing on interventions and 

outcomes. 

- **SPICE**: Ideal for qualitative research where context and perspective are important, particularly in 

understanding patient experiences. 

- **PEO**: Suitable for epidemiological studies focusing on exposure and its effects on health outcomes. 

 

 

  



Selecting appropriate methodology 

Selecting the appropriate methodology for a research study is crucial to obtaining valid and reliable 

results. The methodology encompasses the overall strategy and specific methods used to collect and 

analyze data. Here’s a comprehensive guide on how to select the right methodology: 

 

### Steps for Selecting Appropriate Methodology 

 

1. **Define the Research Question** 

   - Clearly articulate your research question using frameworks like PICO, SPICE, or PEO. This will guide 

your methodological choices. 

 

2. **Consider the Research Objectives** 

   - Determine whether your study aims to: 

     - Explore a phenomenon (qualitative) 

     - Describe characteristics or frequencies (quantitative) 

     - Establish cause-and-effect relationships (experimental) 

     - Compare groups (comparative) 

 

3. **Choose Between Qualitative and Quantitative Methods** 

   - **Qualitative Methods**: Focus on understanding experiences, perceptions, and meanings. Suitable 

for exploratory research. 

     - **Common Techniques**: Interviews, focus groups, observations, and content analysis. 

   - **Quantitative Methods**: Aim to quantify variables and analyze relationships using statistical 

techniques. Suitable for hypothesis testing. 

     - **Common Techniques**: Surveys, experiments, cohort studies, and randomized controlled trials 

(RCTs). 

 

4. **Decide on a Specific Study Design** 

   - Depending on your research type, select a specific design: 

   - **Experimental Designs**:  

     - Randomized Controlled Trials (RCTs) 



     - Quasi-experimental designs 

   - **Observational Designs**: 

     - Cohort studies 

     - Case-control studies 

     - Cross-sectional studies 

   - **Descriptive Designs**: 

     - Surveys 

     - Case reports 

 

5. **Identify the Population and Sampling Method** 

   - Define your target population and decide on a sampling method: 

     - **Probability Sampling**: Random sampling, stratified sampling, cluster sampling (helps generalize 

findings). 

     - **Non-Probability Sampling**: Convenience sampling, purposive sampling (useful for qualitative 

studies). 

 

6. **Data Collection Methods** 

   - Choose how you will collect data based on your methodology: 

     - **Surveys/Questionnaires**: For quantitative data collection. 

     - **Interviews/Focus Groups**: For qualitative insights. 

     - **Observations**: For behavioral studies. 

 

7. **Data Analysis Techniques** 

   - Select appropriate analysis methods based on your data type: 

     - **Qualitative Analysis**: Thematic analysis, grounded theory, content analysis. 

     - **Quantitative Analysis**: Descriptive statistics, inferential statistics, regression analysis, ANOVA. 

 

8. **Consider Ethical Implications** 

   - Ensure that your methodology adheres to ethical standards. This includes obtaining informed 

consent, ensuring confidentiality, and minimizing harm to participants. 



 

9. **Pilot Testing** 

   - Conduct a pilot study to test your methodology and refine your data collection tools. This helps 

identify potential issues before the main study. 

 

10. **Review and Revise** 

    - Continuously review your methodology in light of feedback and preliminary findings. Be prepared to 

make adjustments as necessary. 

 

### Factors Influencing Methodology Selection 

 

- **Research Question**: The nature of the question often dictates the methodology. 

- **Study Objectives**: Clarifying what you aim to achieve will guide your choices. 

- **Resources Available**: Consider time, funding, and access to participants or data. 

- **Field Standards**: Adhere to accepted practices within your research area. 

- **Expertise**: Leverage your skills and knowledge, and consider collaborating with experts in specific 

methodologies. 

 

### Conclusion 

Selecting the appropriate methodology is a foundational step in conducting research. It influences the 

study's design, data collection, and analysis, ultimately affecting the validity and reliability of the 

findings. By following a structured approach and considering various factors, researchers can choose 

methodologies that best align with their research goals.  

  



Establishing inclusion/exclusion criteria 

Establishing inclusion and exclusion criteria is a critical step in the research design process. These criteria 

help define the specific characteristics of participants who will be involved in the study, ensuring that the 

sample is appropriate for answering the research question. Here’s a comprehensive guide on how to 

establish these criteria: 

Importance of Inclusion/Exclusion Criteria 

1. Focus: Helps narrow down the study population to those who are most relevant to the research 

question. 

2. Validity: Enhances the internal validity of the study by ensuring that the sample accurately 

represents the population of interest. 

3. Generalizability: Aids in determining how findings can be generalized to the broader population. 

4. Ethical Considerations: Protects participants by ensuring that only those who are suitable for the 

study are included. 

Steps to Establish Inclusion/Exclusion Criteria 

1. Define the Target Population 

 Clearly identify the population you wish to study based on your research question. 

Consider demographic factors such as age, gender, ethnicity, and health status. 

2. Identify Inclusion Criteria 

 Inclusion criteria specify the characteristics that participants must have to be eligible for 

the study. These may include: 

 Demographics: Age range, gender, ethnicity, or socioeconomic status. 

 Health Status: Specific medical conditions, disease stage, or treatment history. 

 Geographic Location: Participants from a specific area or facility. 

 Behavioral Factors: Lifestyle choices, such as smoking or exercise habits. 

 Consent: Ability to provide informed consent. 

Example of Inclusion Criteria: 

 Adults aged 18-65 with a diagnosis of Type 2 diabetes. 

 Patients who have been on a specific medication for at least six months. 

3. Identify Exclusion Criteria 

 Exclusion criteria specify characteristics that disqualify potential participants from the 

study. These may include: 

 Comorbid Conditions: Presence of other diseases that may confound results. 



 Recent Treatments: Recent surgeries or interventions that could affect 

outcomes. 

 Pregnancy: Excluding pregnant women if the study involves certain medications 

or treatments. 

 Cognitive Impairment: Inability to provide informed consent or follow study 

protocols. 

Example of Exclusion Criteria: 

 Individuals with a history of cardiovascular disease. 

 Patients currently participating in another clinical trial. 

4. Consultation with Experts 

 Collaborate with clinical experts, statisticians, and ethicists to refine your criteria. Their 

insights can help ensure that your criteria are appropriate and scientifically sound. 

5. Pilot Testing 

 Conduct a pilot study to test the feasibility of your inclusion and exclusion criteria. This 

can help identify any issues before the main study begins. 

6. Ethical Considerations 

 Ensure that your criteria do not unfairly discriminate against certain groups. Consider 

the ethical implications of excluding specific populations and strive for inclusivity where 

possible. 

7. Documentation 

 Clearly document your inclusion and exclusion criteria in your study protocol. This 

transparency is vital for replicability and for ethical review processes. 

Challenges in Establishing Criteria 

 Balancing Specificity and Generalizability: Striking a balance between having strict criteria for a 

focused study and ensuring that findings can be generalized to a broader population. 

 Participant Recruitment: Stringent criteria may make it difficult to recruit enough participants, 

potentially affecting the study's power. 

 Changing Standards: Be prepared to revise your criteria based on feedback, pilot results, or 

evolving understanding of the condition being studied. 

Conclusion 

Establishing clear and well-defined inclusion and exclusion criteria is essential for the integrity of a 

research study. These criteria help ensure that the study population is relevant, that the findings are 

valid, and that ethical standards are upheld. By carefully considering the characteristics of potential 

participants, researchers can enhance the quality and applicability of their research.  



Determining sample size 

Statistical software like G*Power, SAS, or R can assist in calculating sample size based on the parameters 

you input 

Ethical considerations 

Ethical considerations are fundamental to conducting research involving human participants. They 

ensure the protection of participants' rights, dignity, and welfare while maintaining the integrity of the 

research process. Here’s a comprehensive overview of key ethical considerations in research: 

 

### Key Ethical Principles 

 

1. **Respect for Persons** 

   - **Informed Consent**: Participants should be fully informed about the study's purpose, procedures, 

risks, and benefits before agreeing to participate. Consent must be obtained voluntarily without 

coercion. 

   - **Autonomy**: Participants have the right to make decisions about their involvement and to 

withdraw from the study at any time without penalty. 

 

2. **Beneficence** 

   - **Maximizing Benefits**: Researchers should aim to maximize potential benefits for participants and 

society while minimizing any potential risks or harm. 

   - **Risk Assessment**: Conduct thorough risk assessments to identify and mitigate any possible harms 

associated with the research. 

 

3. **Justice** 

   - **Fair Distribution**: Ensure that the benefits and burdens of research are distributed fairly among 

all groups in society. This includes avoiding exploitation of vulnerable populations. 

   - **Equitable Selection**: Participants should be selected equitably, and inclusion/exclusion criteria 

should not unfairly disadvantage any group. 

 

### Additional Ethical Considerations 

 

1. **Confidentiality and Privacy** 



   - Researchers must take steps to protect the confidentiality of participants' data. This includes using 

anonymization techniques and secure data storage methods. 

   - Inform participants about how their data will be used, shared, and stored, and obtain their consent 

for any data sharing. 

 

2. **Vulnerable Populations** 

   - Extra precautions should be taken when conducting research involving vulnerable populations (e.g., 

children, elderly, prisoners, individuals with cognitive impairments). 

   - Ensure that additional safeguards are in place to protect these groups from exploitation or harm. 

 

3. **Conflict of Interest** 

   - Researchers should disclose any potential conflicts of interest that may influence the study's design, 

conduct, or reporting. This includes financial interests or personal relationships that could bias the 

research. 

 

4. **Scientific Integrity** 

   - Researchers must conduct their work honestly, avoiding fabrication, falsification, or plagiarism. 

Results should be reported transparently, regardless of whether they support the hypothesis. 

 

5. **Ethical Review** 

   - Most research involving human participants requires approval from an Institutional Review Board 

(IRB) or Ethics Committee. This review assesses the ethical aspects of the study design and ensures 

compliance with ethical standards. 

 

6. **Post-Study Responsibilities** 

   - Researchers have an obligation to provide participants with information about the study's results and 

any implications for their health or wellbeing. 

   - Consider providing access to effective interventions or treatments discovered through the research. 

 

### Ethical Guidelines and Frameworks 

 



- **Belmont Report**: Outlines ethical principles and guidelines for research involving human subjects, 

emphasizing respect for persons, beneficence, and justice. 

- **Declaration of Helsinki**: A set of ethical principles developed by the World Medical Association for 

medical research involving human subjects. 

- **Common Rule**: U.S. federal regulations governing the protection of human subjects in research. 

 

### Conclusion 

 

Ethical considerations are paramount in research involving human participants. By adhering to ethical 

principles, researchers can protect participants' rights and welfare while ensuring the integrity and 

credibility of their research. Establishing a strong ethical framework not only enhances the quality of the 

study but also fosters trust between researchers and participants. If you have any specific questions or 

need further details, feel free to ask! 

 


