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? 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




~# What is research?

Research is the systematic collection, analysisiand interpretation
ofidatal to answer a certain question or solve a problem.

_— Research =
# Characteristics of research: re- search

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

data{yshould be systematically collected and analyzed
the original research objectives.




Q@ Research in common parlance refers to

a search for knowledge.

Q@ Research is either discovery of new facts,

articulation of new principles, or fresh

interpretation of the known facts or principles.
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Open mindedness,

Knowledge of specific subject,
Intellectual curiosity

Perseverance



Scientific research

is an integrated approach/ of deduction and induction

Deduction
Hypothesis generation

|

Testing the hypothesis «<—

——

Induction
(Inference on hypothesis)
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o Searchmg and Crltlcally apprai ng the medlcal ‘.n)
\)p literature.

Independent Continued learning.

- hm"""""—.*}\

Writing Research Papers. £ 2

Gave me lot of kudos!

Made us a better clinician — an astute clinician
Gave us name, fame and travel opportunities

Overall personality development
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Unnecessary burden beyond

teaching and patient care

Should be compulsory

Not everyone can do It -

should be done by select few
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,j PREINVESTIGATION STEPS INVESTIGATION STEPS
" @ IDENTIEY THE PROBLEM

@ COLLECT & EVALUATE
EXISTING INFORMATION

@ FORMULATE RESEARCH @ COLLECT THE DATA

@ PRETESTAND DO PILOT
STUDY

OBJECTIVES AND
HYPOTHESES @ HANDLE THE

@ |IDENTIFY THE STUDY NONRESPONSE AND
SUBJECTS ETHICAL ISSUES

@ THINKOF ADESIGN
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@ SCRUTINISE THE DATA.
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PLEASURES &
FRUSTRATIONS OF
MEDICAL RESEARCH

@ ERRORS IN REPORTING

@ INTERPRET THE RESULTS

RESEARCH

@ WRITE AND DISSEMINATE
@ FRUITS OF MEDICAL

THE REPORT

RESEARCH.
®
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Select the

Develop an instrument
for data collection

sampling plan

PREINVESTIGATION STEPS

Finalize & Review
the research plan

Conceptualize
research design

Develop a
framework

cnllﬂctdata INVESTIGAYION

Review the
relevant literature

Process data

POST INVESTIGATION STEFS

Summarize &
 Disseminate the findings




T e

L I

: i
5 PN P Z ;i ¥ _; 3 K Tl e
\ N =—L‘. - 7 - 4 L{ij;' I g Q m
'-lt::gz.'*a it bbbt IS EE S P TR g s !..53:!5?1;"«'&:. S
& 5

Select & Field test an Develop an instrument
already constructed |
instrument

Select the '

for data collection sampling plan

Choose b/n Quantitative | Conceptualize ., ' Finalize & Review

& Qua“tgg;% ll;esearch research design the research plan

Identify & Develop Develop a

conceptual definitions |} framework ‘Q%D

Analysis & Synthesis the Review the

findings from the studies | relevant literature Process data

Summarize &

Disseminate the
Nﬂdlngs
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Select the | Choose b/n Probability
& Non-probability
Methods

Develop an
instrument for data
collection

sampling plan

Conceptualize -. ' Finalize & Review -.  Pilot study
research design ' the research plan  Research proposal

Develop a Collection of the
framework " required information
from the subjects
Review the e Analysis the data

relevant literature Process data i Interpret the data

Summarize & » Write research report
‘\D's"’ff;:';l';agt: the » Disseminate the findings

KAl .
48, S~w.§:l‘un<
y -

P4 .I'Hi .0". LN
B g AL

17!
i U




Dy T e Bt A e 1
e .!;;é:‘:’xﬁl}iéﬁ}gdi_g, SLlb

F F = feed forward

>
@ Define @ Review @ Formulate @ Design @
Research =™ e — —> Research — COllectdata
_ Hypotheses (includin (Execution)
Problem Literature _g
sample design)
» Review concepts l FF
and theories
* Review previous

| research finding @ Analyze data <Y
(Test hypotheses if any)

l

@ Interpret
>
& report

o F F = feed forward FF




F = feed back

@ Define @ Review @ Formulate @ Design @

Research ™ the —> —> Research — COllectdata
_ Hypotheses (includin (Execution)
Problem Literature 5
A sample design)
» Review concepts FTl

and theories
* Review previous
research finding @ Analyse data

(Test hypotheses if any)

F 1l

@ Interpret

o F = feed back
(Helpg:tp,sanieolling the sub-

systeniiRe it is transmitted) & report
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The book mentlons 5 |mportant characterlstlcs
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




Research studies

%

Observational Experimental
# ldentify subjects, then Identify subjects,

2 QObserve and record Place in common context,

Intervene, then

5 8% 85 5B

Observe effects of intervention
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R

Research St

Randomized Non-Randomized

Descriptive
Study

( No Comparison
group)

Study Study

Controlled Uncontrolled

Cross sectional Study Study
Sty dy (control group in the (no control group)
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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 &




i

’HT A i Fits ’_
t,.- ‘xy &11(,‘“ 1’"] m%%ln: ;_ti'z' e ‘
;. o

l;-»
£

o

e PRt i Tl Sl e s LUoet s L G} Fere] s ATy A [
%ﬁﬁ"af e T e

,..

=

=

Backward Iooklng / Retrospectlv tudy

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
assoclation b/n Peptic ulcer (out come) & use of
NSAIDs (exposure) will starts from the identification
of the patients with Peptic ulcer .”
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s Measurement of exposure of interest and
outcome of interest is carried out at the same
time (e.g. Obesity and Hypertension).

s There Is no In-built directionality as both
exposure and outcome are present in the study
subject for quite some time

s Deals with the situation existing at a given time

semwaduring a given period) In a group or
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= 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




2 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

s TS S T
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Randomized Non-Randomized
Study Study

Cross sectional Controlled Uncontrolled
Study Study Study
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INFORMAITION

AN

Systemic reviews
o . __

& Meta- analysis

UNFILTERED
INFORMATION
Case Series

Case Reports \

Ideas, Editorials, Options




= 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




2 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.
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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 wused iIn
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

v .- ) ] :
&l handling with subjects.
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e Hypothesis I1s a conjectural statement of relationship
between two or more variable (Kerlinger, Fried N, Foundations

of Behabioural Research , 37 edition, New York: Holt, Rinehart and Winston, 1986).

e 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, lllinois, F.E. Peacock Publishers, 988).
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Things to remember during formulating
Hypothesis:

€ | It sh’d be testable,

€ |l It sh’d be realistic 1in i1t’s aims/

something do-able.
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e Experimental Hypothesis (H.): starting point of
any research is Research/ Working/ Alternative hypothesis.

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

e Null Hypothesis (Ho): It says there is no relationship &
that any results get from the research project are due to
chance & not to any real.

e The Ho Is simply to predict no relationship b/n
the 2 variables.
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< Act|V|ty assume the research questlons

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 H

ospital attached ones.
ne professional competence b/n

wis WhO trained In hos
Wﬁ‘i’i/e r3|ty based

pital based colleges & those who
coHeges
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< Act|V|ty assume the Ho for the prewous H.

1. There 1s 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

Ihera. 1S no significant difference in the professional
ﬁ b/n students who trained In hospital based
 who trained in Unlversny based colleges




QUALITATIVE

QUANTITATIVE

Subjective data,

o are Measurable,

Ings,

feel

1IeWs

V

beliefs, colour ...

Eg

Information are

O

IN nature

numerica

A holistic approach »
Risk of Bias is high.

B.P, Temp’,
ance walked

o EQ



Forward looking /
Prospective study

= one In which the data =
to be studied are yet
to be generated, the
events having not yet
occurred.
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Backward looking /

Retrospective study

one based on
examination of
existing data, on
events that have
already occurred.

E.g.: Case control
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RETROSPECTIVE

Sample of 1000
cocaine addicts

“Before using cocaine, did you smoke
marijuana on a frequent basis?”

Yes =97%
No=23%
Study concludes:

“Marijuana leads to cocaine use.”
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arinjuana on Cocaine use

PROSPECTIVE

Sample of 1000

college students

« “Have you ever smoked marijuana on a
frequent basis?”

Yes =38%
No = 62%
« If yes, “Have you ever used cocaine?”
Yes =18%
No = 82%
Study concludes:

“Marijuana does not lead to cocaine use.”
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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
th=t@rovides repeatability and accuracy.

Reliable
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a1l ‘Q) l‘L‘ J

WO \WHICH ONE IS VALID/ RELIABLE

» Student A is scoring 30% for three internal

Reliable
exams.

» Student B Is scoring 23% for |, 84% for 1l &

] None
50% for 11l internal exams.

» Student C is scoring 60% for I, 91% for Il &




Hypothe3|s predlcts a relatlonshlp b/n 2 varlables

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).
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< Act|V|ty- assume the Varlables out of these Ho
There 1s no difference b/n age of pts & progress rate on
traction following leg #.

Both female and male participants are similar in the
frequency with which they nominate smell as their favorite
sense.

There is no relationship with sex of patient & incidence of
chest infections following Cardiothoracic surgery.

Both Independent Diagnostic labs & Hospital attached ones
have same results for Culture & Sensitivity

ﬁ 6es b/n students who trained in hospital based
who trained in Unlversny hasec colleges
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#  Activity- assume the IV & DV for the previous H1.

* Jip te make the task easier — just ask which variabile depends en which.

I\
1. Age of patients
2. Sex of patients
3. Sex of patients

4. __ pes of Lab set

1.

2.

3.

4.

D.

D\
Recovery rate
Frequency of smell sense
Incidence of Chest infection
Quality of Culture & sensitivity

Professional skill of students
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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
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® Experimental designs iInvolve 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 i1s 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

.ﬁ the 2 variables are linked in some way.
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@ 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

e IOOpuIatlon from which they are drawn. Q\ //
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¥ 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

it

y theory.
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or
the population]|
(Confidence limit ™
for the population)

Statistic
inference

-

% with diseases
(point estimate)
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®» For Logical & Universal approval on the results

obtained.
POET O PRIFE]
Most important rule: Do’t be Panic!

No need to remember all the formulas.

Statistic are just a tool for data analysis — be

comfortable in employing softwares (Microsoft
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® For enjoying car driving/ watching TV, we no need

to know the Mechanical/ electronic aspects.

Descriptive Statistics
eg. data from a survey

» Statistical
approaches

Inferential Statistics
Usually from experiments




Same subject / Different subject
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rest Extended

Chi —squared test /
Mann-Whitney U
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chi-squared test
/Kruskal-wallis test/
Jackheere trend test

Mc Nemar test Friedman test/
Wilcoxon test Page ‘s trend test

One way Anova One way Anova
for related for unrelated

Related / test design Scheffe Unrelated t test Scﬁgﬂg?est
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Literacy Rates
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Number of balls with each child

World Population
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Monthly Days On Market For Dane County
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Comparison of Military Recruits and General Population, Percent
People of Color, by State
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Distribution of Conditional Residual by Person
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the term used to describe differences between

1as IS

“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

the study findings and truth.

m Last defines bias as

E B




)

o 2
L 2 e
> Q =
7] Q O

O D

n & S 3

s 3 g 3

fe) » D W e 2

= = 8 g g =2

Q D Y— pt D T
— @) L

E 2 o S 2 .

et o] N (qv] © -

= leB) > (<b) © —

> £ = 8 g E

© o ) = o S

o +~ = B 4 5

- = = o O D
2 5 ¢ & 3

= = = V4 o o

c = = D = 2

= O o - 9 2

N o S S

N 3 & © = -

E 2 2 & g %

= QL S '© - =

s s £ T 2 °?
P wn C -
> = = S =
D) = - =
2 — (D) —

) — ad af
— oV ™ <




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.

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
reasonmg from some premise to a conclusion which follows from that

S mise. In fact, logical reasoning makes research more meaningful

n' ; ‘; ; ._ \§ i
infE %ﬁ%usmn making.







