
14-Nov-17 

1 

 
 

Medical Research Study 
Design – An Overview 

Leaning Objectives 

• By the end of this session participants will be 
able to: 

– Understand the relevance of the choice of study 
design on the overall medical research. 

– Identify the 3 main areas of research 
distinguishable by study type.  

– Understand the importance of research question, 
and hypothesis. 

– Evaluate the quality of a research question and 
hypothesis. 
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Medical Research Study Design 

• Strictly, scientific research is performing a 
methodical study in order to prove a 
hypothesis or answer a specified question.  

• Finding a definitive answer is the central goal of 
any research activity. 

• So, research must be systematic and follow a 
series of steps and a rigid standard 
protocol/rules.  

 

Study Type 

• The study type is a component of the study 
design and must be specified before the study 
starts. 

• The study type is determined by the question 
to be answered and decides how useful a 
scientific study is.  

• If the wrong study type has been selected, it 
cannot be rectified once the study has started.  
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Classification of Study Types 

• Medical research is divided into primary and 
secondary research.  
– Actual studies are performed in primary 

research.  

– Secondary research summarizes available 
studies. 

 

 

Classification of Study Types 

•Medical Research  
– Primary Research 

• Basic (Theoretical or Applied) 

• Clinical (Experimental or Observational) 

• Epidemiologic (Experimental or Observational) 

–Secondary Research 
• Systematic Review ± Meta-analysis 

• Please, note that a mere “narrative review is not a  
scientific research” 
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What type of study design is it? 

Basic Medical Research 

• Often called fundamental or bench research, it 
provides the foundation of knowledge for the applied 
science that follows. 

• Basic medical research includes:  
– Animal experiments  

– Biochemical, genetic and physiological investigations and  

– Studies on the properties of drugs & materials. 

• In almost all studies, at least one independent 
variable is varied and the effects investigated.  
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Basic Medical Research (cont’d) 

• Basic research also includes the development 
and improvement of analytical procedures, 
imaging procedures, and gene sequencing .  

• Basic research also investigates the 
development of biometric procedures—such 
as statistical test procedures. 

 

 

Clinical Research  

• Clinical research is a research that directly 
involves a particular person or group of 
people, or that uses materials from humans, 
such as their behaviour or samples of their 
tissue.  

• A clinical trial is one type of clinical research 
that follows a pre-defined plan or protocol. 

• Clinical studies include both interventional 
and non-interventional studies.  
Source: https://www.nichd.nih.gov/health/clinicalresearch/Pages/index.aspx 
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Epidemiological Studies  

• The main point of interest in epidemiological 
studies is to investigate the distribution and 
determinants of diseases and the causes for 
these.  

– There is a difference between Interventional and 
observational studies. 

Research Question 
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Importance of Research Question 

• The research question is the starting point of 
the study.   

• Everything flows from the research question.   

• It will determine the population to be studied, 
the setting for the study, the data to be 
collected, temporality and period of the study.   

• A clear and concisely stated research question is 
the most important requirement for a successful 
study. 

Sources of a Research Question 

1. Careful observation of people or events 

2. Application of new technology 

3. The annoyance principle 

4. Build on past experience 

5. Scientific communications 
• Skeptical attitude (questioning peers and status quo) 
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Sources of a Research Question 

6. Question validity of commonly held beliefs 

7. Question relationships  

– Direction of causality 

– Third variables unaccounted for? 

8. Boundaries (generalizability) - external validity 

– Question validity of existing studies 

– Change settings (e.g., situational specificity 
hypothesis) 

– Change types of individuals/units (children/adults) 

A Good Research Question 

• Make sure that the question reflects your 
goals in its words and phrasing. 

• The goal of your research is to find the 
answer to the research question.   
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Characteristics of a Good Research 
Question 

• FINER 
–Feasible 

–Interesting 

–Novel 

–Ethical 

–Relevant 

Characteristics of a Good Research 
Question (cont’d) 

• Feasible 

–Adequate numbers of subjects? 

–Adequate technical expertise? 

–Affordable in time and money? 

–Is it possible to measure or manipulate 
the variables? 
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Characteristics of a Good Research 
Question (cont’d) 

• Interesting 
– To the investigator? 

– To the targeted audience/scientists? 

– Getting the answer intrigues investigator, peers and 
community  
 

• Novel 
– New to the field?  

• Has this study been done before?   
• Does it add to the current body of medical knowledge? 

– Confirms, refutes or extends previous findings? 

 

Characteristics of a Good Research 
Question (cont’d) 

• Ethical 
– Potential harm to subjects? 

– Potential breech of subject confidentiality? 

 

• Relevant 
– To scientific knowledge/theory? 

– To organizational, health or social management and 
policy? 

– To individual welfare? 
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Research Hypothesis 

Research Hypothesis 
 

• “An hypothesis is a formal statement that 
presents the expected relationship between an 
independent and dependent variable.” 

– Creswell, 1994 
 

• “An hypothesis is a statement or explanation 
that is suggested by knowledge or observation 
but has not, yet, been proved or disproved.” 

– MacleodClark  and Hockey, 1981 
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Your Research Hypotheses Should: 

• Set up an experiment or situation to test 

• Suggest relationships (or lack of it) between and 
among variables 

• Predict causes and relationships prior to testing. 

 

Types of Hypotheses 

• The null hypothesis  
– Represents a theory that has been put forward, either 

because it is believed to be true or because it is to be 
used as a basis for argument, but has not been proved.  

– Has serious outcome if incorrect decision is made! 
 

• The alternative hypothesis 
– is a statement of what a hypothesis test is set up to 

establish.  
• Opposite of Null Hypothesis. 
• Only reached if H0 is rejected. 
• Frequently “alternative” is actual desired conclusion of the 

researcher! 
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The null hypothesis  

• The null hypothesis is a statistical hypothesis, 
used to determine whether the results of a 
study are statistically significant. 
– It posits that there is “no relationship” between two 

variables, or “no difference” between two groups. 

 

• The null hypothesis is “not rejected,” if the 
results are statistically non-significant 
– the null hypothesis is never “proven” (at least not 

by a single study) 

The null hypothesis  

• The null hypothesis is “rejected,” in favour of 
the experimental hypothesis, if the results are 
statistically significant 
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Characteristics of a Good Hypothesis 

1. It can be tested – verifiable  

2. Does not raise not moral or ethical 
questions 

3. It is neither too specific nor to general 

4. It is a prediction of consequences 

5. It is considered valuable even if proven 
false 

Phrasing hypotheses and research 
questions 

• Avoid vague or nebulous wording 
– the hypothesis or research question must be clear and 

concise 
– The hypothesis or research question must be testable. 
– The hypothesis or research question must be falsifiable. 

 

• Wrong: Do students with high GPAs feel better about 
themselves than students with low GPAs? 
 

• Right: Do undergraduates with GPAs greater than 3.0 
have higher self esteem than undergraduates with GPAs 
of lower than 2.0? 
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Examples of Hypothesis 

1. High exposure to violent video games does not 
produce more antisocial behavior in elementary 
school children than low exposure. 

2. The Apgar scores will differ between low and 
normal birth weight Nigerian newborns 

3. Intelligence Quotient scores will correlate with Self 
Esteem scores in school girls. 

4. Deaf children whose parents are deaf will acquire 
language faster than deaf children whose parents 
are not deaf. 

 

 

Important Points to Remember… 

• Only adequately planned studies give results 
which can be published in high quality 
journals.  

• Planning errors and inadequacies can no 
longer be corrected once the study has been 
completed.  
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Questions & Discussion 

• It’s now your Turn! 
–Come up with your research hypotheses 

– Share with the class 
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Further Readings 

• Gordis L. Epidemiology. Saunders & Co. 2009 
(4th edition). 

• Woodward M. Epidemiology: Study Design 
and data analysis. Chapman & Hall. Texts in 
Statistical Science. 2004 (2nd edition). 

• Which clinical studies provide the best 
evidence? Editorial. BMJ 2000; 321: 255-256.  

 


