
NEEW DEH

- Hbe.1300
130221.PRO

ENUMAX3



Research helps us create new knowledge and 

develop proper tools for the use of existing 

knowledge. 

Not only does it enable health care providers to 

diagnose and treat diseases, research also provides 

evidence for policies and decisions on health and 

development.



What is research?

Research is the systematic collection, analysis and interpretation 

of data to answer a certain question or solve a problem.

Characteristics of research:

1. It demands a clear statement of the problem.

2. It requires clear objectives and a plan (it is not aimlessly                 

looking for something in order to come across a solution).

3. It builds on existing data, using both positive and negative 

findings.

4. New data should be systematically collected and analyzed

to answer the original research objectives.

Research =    

re- search



Research in common parlance refers to                            

a search for knowledge.

Research is either discovery of new facts, 

articulation of new principles, or fresh 

interpretation of the known facts or principles.

Research is a scientific and systematic search 

for pertinent information on a specific topic.



Open mindedness, 

Knowledge of specific subject,

Intellectual curiosity

Perseverance

Honesty



RESEARCH METHODOLOGY SIMPLIFIED– P--4

Hypothesis generation

Testing the hypothesis

(Inference on hypothesis)

generalization of the results 

In sample 

population Universe

known truths



Searching and Critically appraising the medical 

literature.

Independent Continued learning.

Writing Research Papers.

Gave me lot of kudos!

Made us a better clinician – an astute clinician

Gave us name, fame and travel opportunities

Overall personality development

Societal benefits

Promotion & Incentive.



FIRST LEVEL OF RESEARCH –

MASTER’S THESIS.

SECOND LEVEL OF RESEARCH –

DOCTORAL DISSERTATION.

THIRD LEVEL OF RESEARCH –

INSTITUTIONAL STUDY.

FOURTH LEVEL OF RESEARCH –

MULTICENTRIC STUDY.

•Research Methodology for Nurses  T.K.Indrani 



Unnecessary burden beyond    

teaching and patient care

Should be compulsory

Not everyone can do it -

should be done by select few

Promotion evaluation independent                         

of research achievements

CAROLYN M. HICKS; Research for Physiotherapist.



PREINVESTIGATION STEPS 

IDENTIFY THE PROBLEM

COLLECT & EVALUATE 

EXISTING INFORMATION

FORMULATE RESEARCH 

OBJECTIVES AND 

HYPOTHESES

IDENTIFY THE STUDY 

SUBJECTS

THINK OF A DESIGN

WRITE THE PROTOCOL

DEVELOP THE TOOLS.

INVESTIGATION STEPS

PRETEST AND DO PILOT 

STUDY 

COLLECT THE DATA 

HANDLE THE 

NONRESPONSE AND 

ETHICAL ISSUES 

SCRUTINISE THE DATA. 

…….  » »  » ……



POSTINVESTIGATION STEPS 

ANALYSE THE DATA

INTERPRET THE RESULTS

WRITE AND DISSEMINATE 

THE REPORT 

MONITOR THE 

REACTIONS.

PLEASURES & 

FRUSTRATIONS OF 

MEDICAL RESEARCH

ERRORS IN REPORTING 

RESEARCH 

FRUITS OF MEDICAL 

RESEARCH.









RESEARCH METHODOLOGY IN NURSING – P-17



o F F = feed forward                                   
(Serves the vital function of 

providing criteria for evaluation)

Define

Research

Problem

Review

the 

Literature

Formulate

Hypotheses

Design 

Research

(including

sample design)

Collect data

(Execution)

Analyze data

(Test hypotheses if any)

Interpret

& report

• Review concepts 

and theories

• Review previous 

research finding

F F = feed forward 

F F 

F F 



o F = feed back                                                  
(Helps in controlling the sub-

system to which it is transmitted)

Define

Research

Problem

Review

the 

Literature

Formulate

Hypotheses

Design 

Research

(including

sample design)

Collect data

(Execution)

Analyse data

(Test hypotheses if any)

Interpret

& report

• Review concepts 

and theories

• Review previous 

research finding

F

F

F = feed back 

F



The book mentions 5 important characteristics 

of a good research question. It should be -

1. Feasible: will it be feasible to complete the project                 

in terms of Scope, Time, Expense, Number of subjects, 

Technical expertise, Equipment.

2. Interesting

3. Novel

4. Ethical

5. Relevant
CAROLYN M. HICKS; Research for Physiotherapist.



Research studies

ABC of RESEARCH METHODOLOGY – P-8

Identify subjects, then

Observe and record 

characteristics

Identify subjects,

Place in common context,

Intervene, then

Observe effects of intervention



ABC of RESEARCH METHODOLOGY – P-8



Research studies

ABC of RESEARCH METHODOLOGY – P-8

Cohort
Study

Case control
Study

Cross sectional
Study

Controlled 
Study

(control group in the 

study)

Uncontrolled 
Study

(no control group)



ABC of  RESEARCH METHODOLOGY – P-8

Forward looking / Prospective study

Study that moves logically from exposure to outcome

A group of subjects (the cohort) is followed over time.

“For example, an investigator examines a group of 

Smokers vs. Non-smokers over a period of time & 

observe the development of lung cancer.”



Backward looking / Retrospective study

Study that starts with the outcome & looks 

backwards at the exposure.

A group of subjects (the cohort) is followed over time.

“For example, an investigator examines an 

association b/n Peptic ulcer (out come) & use of  

NSAIDs  (exposure)  will starts from the identification 

of the patients with Peptic ulcer .”

pts with Peptic ulcer as “Cases” &  those without as 

“Controls”.

•Research Methodology for Nurses  T.K.Indrani 



Measurement of exposure of interest and

outcome of interest is carried out at the same

time (e.g. Obesity and Hypertension).

There is no in-built directionality as both

exposure and outcome are present in the study

subject for quite some time

Deals with the situation existing at a given time

(or during a given period) in a group or

population.



ABC of  RESEARCH METHODOLOGY – P-8

A study design that randomly assigns participants into

an experimental group or a control group.

As the study is conducted, the only expected difference

between the control and experimental groups in

a randomized controlled trial (RCT) is the outcome

variable being studied.

Good randomization will “wash out” any population bias

Easier to blind/mask than observational studies

Results can be analyzed with well known statistical tools.



Double-blind Study - an experimental procedure

in which neither the subjects of the experiment nor

the persons administering the experiment know

the critical aspects of the experiment.

A Double-blind Procedure is used to guard against

both experimenter bias and placebo effects.

•Research Methodology for Nurses  T.K.Indrani 



Research studies

ABC of RESEARCH METHODOLOGY – P-8

Cohort

Study

Case control

Study

Cross sectional

Study

Controlled

Study

Uncontrolled

Study





RESEARCH STUDIES

Cohort Studied

Case Control Studies

Case Series

Case Reports

Ideas, Editorials, Options

Back ground information/ Expert opinion

Systemic reviews
& Meta- analysisRandomized

Controlled 
Double

Blind Studies

Clinical Research Methodology;  Made Easy  Bhandari & Sancheti



ABC of RESEARCH METHODOLOGY – P-8

A document often written by a panel that provides

a comprehensive review of all relevant studies on

a particular clinical or health-related

topic/question.

The systematic review is created after reviewing

and combining all the information from both

published and unpublished studies (focusing on

clinical trials of similar treatments) and then

summarizing the findings.



ABC of RESEARCH METHODOLOGY – P-8

A "meta-analysis" is a statistical approach to 

combine the data derived from a systematic-review.

Therefore, every meta-analysis should be based on 

an underlying systematic review, but not every 

systematic review leads to a meta-analysis.





The peoples who take part in a research are called

subjects, these participants must be defined carefully &

clearly.

A very important point: we do’t want our results to apply

only small sample or group people you used in

the experiment, so we sh’d able to Generalize our results.

The sample selected for the study must be sufficiently

large & representative (Eg: 15-20pts/ group).

The subjects shall be selected Randomly to make sure

generalization.

Ensure Ethical handling with subjects.



Hypothesis is a conjectural statement of relationship

between two or more variable (Kerlinger, Fried N, Foundations

of Behabioural Research , 3rd edition, New York: Holt, Rinehart and Winston, 1986).

A hypothesis is written in such a way that it can be proven or

disproven by valid and reliable data – in order to obtain these

data that we perform our study (Grinnell, Richard, Jr. Social Work

Research and Evaluation, 3rd edition, Itasca, Illinois, F.E. Peacock Publishers, 988).

Experimental Hypothesis thus predict a relation b/n 2 or

more things known as Variables.



Things to remember during formulating 

Hypothesis:

I. It sh’d be testable,

II. It sh’d be realistic in it’s aims/ 

something do-able.

III. The variables sh’d be properly defined.

RESEARCH METHODOLOGY SIMPLIFIED– P--4



Experimental Hypothesis (H1): starting point of

any research is Research/ Working/ Alternative hypothesis.

A suitable project is designed & carried out to test the H1.

Null Hypothesis (H0): it says there is no relationship &

that any results get from the research project are due to

chance & not to any real.

The H0 is simply to predict no relationship b/n

the 2 variables.

Pls note: H0 predicts no relationship; it doesn't predict

the opposite of the H1.



- assume the research questions

1. Children with leg #s progress faster on traction than

adolescents with leg #s.

2. It is predicted that female and male participants will differ

in the frequency with which they nominate smell as their

favorite sense.

3. Men are more likely to suffer chest infections following

Cardiothoracic surgery than are women.

4. Independent Diagnostic labs achieve better results for

culture & sensitivity than Hospital attached ones.

5. There is a difference in the professional competence b/n

students who trained in hospital based colleges & those who

trained in University based colleges.
CAROLYN M. HICKS; Research for Physiotherapist.



- assume the H0 for the previous H1

1. There is no difference b/n age of pts & progress rate on

traction following leg #.

2. Both female and male participants are similar in the

frequency with which they nominate smell as their favorite

sense.

3. There is no relationship with sex of patient & incidence of

chest infections following Cardiothoracic surgery.

4. Both Independent Diagnostic labs & Hospital attached ones

have same results for Culture & Sensitivity

5. There is no significant difference in the professional

competence b/n students who trained in hospital based

colleges & those who trained in University based colleges.



QUANTITATIVE

o are Measurable,

o Information are 

numerical in nature

o Eg: B.P, Temp’, 

distance walked, 

Hb%, B.S level…

QUALITATIVE

o Subjective data,

o Eg: Views, feelings, 

beliefs, colour …

o A holistic approach » 

Risk of Bias is high.



Forward looking / 

Prospective study

one in which the data 

to be studied are yet 

to be generated, the 

events having not yet 

occurred.

E.g.: Cohort Study

Backward looking / 

Retrospective study

one based on 

examination of 

existing data, on 

events that have 

already occurred.

E.g.: Case control 

Study



Study: Effect of Marinjuana on Cocaine use



 Good Researchers uses Procedures, Methods and Techniques

that have been tested for their validity and reliability.

 Validity means that correct procedures have been applied to

find answers to a question.

 Reliability refers to the quality of a measurement procedure

that provides repeatability and accuracy.

Valid None Reliable



WHICH ONE IS VALID/ RELIABLE

 Student A is scoring 30% for three internal

exams.

 Student B is scoring 23% for I, 84% for II &

50% for III internal exams.

 Student C is scoring 60% for I, 91% for II &

88% for III internal exams.

Reliable

None

Valid



Hypothesis predicts a relationship b/n 2 variables.

This relationship actually exists is to alter one of these 

variables to see what difference it makes the other. This 

alterations is known as Manipulation of Variables.

This is the basis of experimental design.

The Variable which is manipulated is called the Independent 

Variable (IV) & the variable as a result of the manipulation is 

known the Dependant Variable (DV).

The IV can be thought of as the cause & the DV as the 

effect.



Activity- assume the Variables out of these H0

1. There is no difference b/n age of pts & progress rate on

traction following leg #.

2. Both female and male participants are similar in the

frequency with which they nominate smell as their favorite

sense.

3. There is no relationship with sex of patient & incidence of

chest infections following Cardiothoracic surgery.

4. Both Independent Diagnostic labs & Hospital attached ones

have same results for Culture & Sensitivity

5. There is no significant difference in the professional

competence b/n students who trained in hospital based

colleges & those who trained in University based colleges.



- assume the IV & DV for the previous H1.

Tip to make the task easier – just ask which variable depends on which.

1. Age of patients

2. Sex of patients

3. Sex of patients

4. Types of Lab set

5. Type of Institute

1. Recovery rate

2. Frequency of smell sense

3. Incidence of Chest infection

4. Quality of Culture & sensitivity

5. Professional skill of students 



Data from research must be presented in a way that can be

understood by others. The 2 ways of doing this are:

• Descriptive statistics, which summarize the main features of

the results from a survey by describing the average scores, etc.

• Interferential statistics which are used to test hypothesis & which

involves selecting a small sample of people for the study & from

the results of this, allowing the researcher to make inference

about the population from which the sample was drawn.

In other wards the descriptive sample allows the researcher to make

the statements only about the results obtained, but do’t permit any

assumptions to be made beyond the data collection, where as

inferential allow the researcher to make assumptions beyond the set

of data infront of her/ him



Experimental designs involve manipulating the IV &

measuring the effect of this on the DV. The IV can be

thought of as cause & the DV as effect.

Correlational designs also have 2 variables in the hypothesis,

but neither is manipulated. Therefore there is no IV & DV.

As a result it can’t be ascertained which variable is having an

effect on the other. All that can be established is whether or

not the scores on the 2 variables are linked in some way.



While carrying out a piece of research it is impossible 

to involve  every person who might be of interest to 

you, both for practical and  financial reason.

A sample is a subset of the population.

To ensure that the sample is pretty well representative     

of the population from which they are drawn.



Probability sample – a method of sampling that 

uses of random selection so that all units/ cases in the 

population have an equal probability of being chosen. 

Non-probability sample – does not involve random 

selection and methods are not based on the rationale 

of probability theory. 





SAMPLING & STATISTICAL INFERENCE

Study 

Population

Random

Sample % with diseases

(point estimate)

Statistic

inference

Estimate for

the population

(Confidence limit 

for the population)



For Logical & Universal approval on the results

obtained.

Most important rule:

No need to remember all the formulas.

Statistic are just a tool for data analysis – be

comfortable in employing softwares (Microsoft

Excel, SPSS, Primer, etc), calculators…



For enjoying car driving/ watching TV, we no need

to know the Mechanical/ electronic aspects.

Statistical

approaches

Descriptive Statistics

eg: data from a survey

Inferential Statistics

Usually from experiments

Uses Hypothesis



Same subject /
matched subject design 

Different subject 
design 

2 conditions
2 different 

groups
3 or more 

different groups
3 or more 
conditions

Mc Nemar test

Wilcoxon test

Extended                         

chi-squared test 

/Kruskal-wallis test/

Jackheere trend test

Chi –squared test /

Mann-Whitney U 

test

Friedman test/

Page ‘s trend test 

One way Anova
for unrelated 

design
Scheffe test                 

(if  required)

Unrelated t test 

One way Anova

for related 

design Scheffe

test (if required)

Related / test 

Non-

Parametric     

test 

Parametric test 

CAROLYN M. HICKS; Research for Physiotherapist.



2 set of data 
3 or more sets of 

data s 

Spearman test +

Linear 

regression if 
required 

Kendall’s 

coefficient of 

concordance 

No equivalent 

parametric test 

Pearson test/

Linear 

regression if 
required

Non-

Parametric     

test 

Parametric 

test 

employ employ

for similarities between

CAROLYN M. HICKS; Research for Physiotherapist.

























Bias is the term used to describe differences between

the study findings and truth.

Last defines bias as

“Any effect at any stage of investigation or inference

tending to produce results that depart systematically

from the true values (to be distinguished from random

error)”.



Minimizing measurement bias

1. Use valid, reliable tools to measure all study subjects

2. Train staff and monitor their use of research tools

3. Regular quality checks of research tools

4. Blinding of study subjects and assessors

5. Consider sub-study to determine validity & reliability

of measurements.



1. Good research is systematic: It means that research is structured with

specified steps to be taken in a specified sequence in accordance with

the well defined set of rules. Systematic characteristic of the research

does not rule out creative thinking but it certainly does reject the use of

guessing and intuition in arriving at conclusions.

2. Good research is logical: This implies that research is guided by the rules

of logical reasoning and the logical process of induction and deduction

are of great value in carrying out research. Induction is the process of

reasoning from a part to the whole whereas deduction is the process of

reasoning from some premise to a conclusion which follows from that

very premise. In fact, logical reasoning makes research more meaningful

in the context of decision making.




