


Research Methods 



Research 

• Research is the systematic collection, analysis 

and interpretation of data to answer a certain 

question or solve a problem 

 

• It requires to follow scientific steps when 

conducting one’s research 

 



Research steps 

Selection of area 
 
 
Selection of topic 
 
 
Crude research question 
                                                                  
                                                                                 
 
 
 
Refined research question 
 
 
 
Research hypothesis, goals and objectives 

no need for study 

   Literature review 

    answers found 

no answer 



Selection of Research Area 

• It is based on the following: 

– researcher’s: 

• Specialty 

• Interest 

• Scientific background 

• Experience 

– Actual need for research in this area 

– Available resources (interest of funding body) 

 



Selection of Research Topics 

It depends on: 
– The characteristics of the problem (topic): 

• Impact on health: 
– Magnitude 

– Seriousness 

– Preventability 

– Curability 

• Available interventions 

• Proposed solutions 

 

– The characteristics of the proposed study: 
• Feasibility 

• Cost-effectiveness 

• Applicability of the results 



Doing a Literature Review 



What is a “Literature Review”? 

• “…a literature review surveys scientific 
articles, books, medical journals, dissertations 
and other sources […] relevant to a particular 
issue, area of research, or theory, providing a 
description, summary, and critical evaluation 
of each work.” 



Planning your search… 

 

At the beginning you need to think about: 
 

  

• What you are looking for? (question) 
 

• Where you are likely to find it? (data sources) 
 

• How you will find it? (search strategy)  



What is the question? 

 

• Population/Problem 
 who are the relevant population/patients? 

• Indicator (intervention, test, etc) 
    what are the treatment/exposure being 

considered? 
• Comparator 
    what is the comparator? 

• Outcome 
    What is the consequence (s) of the exposure 

that we are interested in? 

 

PICO 



What is the question? 

 

• Population/Problem 
 In adults at risk of hip fractures 

• Indicator (intervention, test, etc) 
    Do hip protectors 

• Comparator 
    Compared to no intervention 

• Outcome 
• Reduce the risk of hip fractures 

 

PICO 



Data sources 

Journal articles:  

• these are good sources, especially for up-
to-date information. They are frequently 
used in literature reviews because they 
offer a relatively concise, up-to-date 
format for research. 

 

• Depending on the publication, these 
materials may be refereed materials. 

 



Data sources 

• Non-refereed materials such as Trade 
Journals, or magazines use less rigorous 
standards of screening prior to publication.  

 

• Non-refereed materials may not be 
checked as intensely as refereed materials, 
but many can still be considered useful, 
although not for scientific literature and 
research. 



Data sources 

Books:  remember that books tend to be less 
up-to-date, as it takes longer for a book to 
be published than for a journal article.  

 

• They are still likely to be useful for 
including in your literature review as they 
offer a good starting point from which to 
find more detailed and up-to-date sources 
of information.  



Data sources 

Conference proceedings: these can be useful 
in providing the latest research, or 
research that has not been published.  

 

• They are also helpful in providing 
information about people in different 
research areas, and so can be helpful in 
tracking down other work by the same 
researchers.  



Data sources 

Government/corporate reports:  

 

• Many government departments and 
corporations commission carry out 
research.  

 

• Their published findings can provide a 
useful source of information, depending on 
your field of study.  



Data sources 

Theses and dissertations: these can be useful 
sources of information.  

   disadvantages: 
  
• they can be difficult to obtain since they are 

not published 
 
• the student who carried out the research may 

not be an experienced researcher and 
therefore you might have to treat their 
findings with more caution than published 
research.  

 



Data sources 

Internet: the fastest-growing source of 
information is on the Internet.  

 

• bear in mind that anyone can post 
information on the Internet so the quality 
may not be reliable 

 

• the information you find may be intended 
for a general audience and so not be 
suitable for inclusion in your literature 
review 



Data sources 

Internet: the fastest-growing source of 
information is on the Internet.  

 

• bear in mind that anyone can post 
information on the Internet so the quality 
may not be reliable 

 

• the information you find may be intended 
for a general audience and so not be 
suitable for inclusion in your literature 
review 



   Search structure      (Boolean operators-OR) 

 

Cervical neoplasm  OR    screen 

Screen 
Cervical 

neoplasm 



Search structure     (Boolean operators-AND) 

 

Cervical neoplasm  AND    screen 

Screen Cervical 
neoplasm 



Search structure     (Boolean operators-AND) 

Cervical neoplasm  AND screen AND Sys rev 

Cervical 
cancer 

Screen 
Systematic 

review 



Literature Review as a Process 



Literature Review  (advice) 

• Learn / use effective search strategies 

• Keep a credible research journal 

• Write about everything you read 

• Don’t write a lit review (yet) 

• Write a summary (today) 

• Read others’ lit reviews 

• Ask questions! 



Rationale 

• An explanation of the 
fundamental reasons for 

    your research 

 

• Justification of your work 

 



Rationale 

• The Rationale specifies the reasons for conducting the 

research in light of current knowledge. It should include a well 

documented statement of the need/problem that is the basis 

of the project, the cause of this problem and its possible 

solutions. It is the equivalent to the introduction in a research 

paper and it puts the proposal in context. It should answer the 

question of why and what: why the research needs to be done 

and what will be its relevance. The magnitude, frequency, 

affected geographical areas, ethnic and gender 

considerations, etc of the problem should be followed by a 

brief description of the most relevant studies published on the 

subject. 

 



Research steps 

Selection of area 
 
 
Selection of topic 
 
 
Crude research question 
                                                                  
                                                                                 
 
 
 
Refined research question 
 
 
 
Research hypothesis, goals and objectives 

no need for study 

   Literature review 

    answers found 

no answer 



Part 2 

Objectives, hypothesis 



Research Hypothesis 

 

 “ Research hypothesis is a 
statement of the research 
question in a measurable form” 



Research Hypothesis 

 
•  A hypothesis can be defined as a 
prediction or explanation of the 
relationship between one or more 
independent variables  
(exposure/risk factors) and one 
dependent variable    (outcome/disease).  

 
• A hypothesis, in other words, 
translates the problem statement into a 
precise, clear prediction of expected 
outcomes.  

 



Research Hypothesis 

 

•  Null hypothesis 

• Alternative hypothesis  
 



Research Hypothesis 

 
 There is a relationship between social 

distance in families and burden of 
caregiving for chronically ill adults. 
 

 There is no difference between attitudes 
of men and women toward caring for 
people with AIDS. 
 
 

 Rates of use of health care facilities by 
ethnic minorities are higher in facilities 
with bilingual health care staff. 
 

 There is a positive relationship between 
nurse attitudes toward AIDS patients and 
number of AIDS patients for whom they 
have cared. 



Goals and Objectives 

 

 

Goals         ≠       Objectives 



Goals 

 

It describes the aim of the work in 
broad terms 

 



Objectives 

 

• These are more specific and relate 
directly to research question. They 
may be divided into two types: 

 

– Primary objectives  (bound to be 
achieved) 

– Secondary objectives  (by the way) 

 



Objectives 

• The research objectives should be: 
– Closely related to the research question 

– Covering all aspects of the problem 

– Very specific 

– Ordered in a logical sequence 

– Stated in action verbs that could be evaluated 
e.g. to describe, to identify, to measure, to 
compare, etc. 

– Achievable, taking into consideration the 
available resources and time 

– Mutually exclusive, with no repetitions or 
overlaps 

 



Objectives 

 To describe...  
 To determine differences between 

groups...  
 To examine relationships among...  
 To determine the effect of... 



SMART Objectives 

• S              Specific 

• M            Measurable 

• A             Achievable 

• R             Relevant 

• T              Time-bound 

 



Objectives 

• Properly formulated, specific 
objectives will facilitate the 
development of your research 
methodology and will help to 
orient the collection, analysis, 
interpretation and utilization of 
data. 
 



Goals and Objectives 

• The goal (aim) and objectives must be 
stated at the very beginning of the study, 
since they will guide the investigator 
during the process of formulating 
research questions and hypothesis.  
 

• They will also help in the prioritization 
process.  
 

• They will enable the reader or consumer 
of the work to judge whether the 
investigator had achieved these 
objectives or not. 

 

 



Example 

• Research area: cardiology 

• Research topic: ischemic heart disease 

      (IHD) 

• Research question: does hypocholesterolemic agent 
“A” decrease the risk of MI? 

 

• Goal: to contribute to prevention of IHD 

• Primary objective: to determine the effect of 
reducing LDL on the occurrence of MI 

• Secondary objective: to describe the side effects of 
lowering LDL 

• Research hypothesis: the risk of MI among patients 
treated with hypocholesterolemic agent “A” is lower 
than the risk among controls not treated with 
hypocholesterolemic agents 

 

 



Hypothesis Testing 

  Test Result –

True State

H0 True H0 False

H0 True Correct

Decision

Type I Error

H0 False Type II Error Correct

Decision

)()( ErrorIITypePErrorITypeP  

• Goal: Keep ,   reasonably small 


