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House Rules

Class Attendance is a MUST
Free Participation

No Opinion is Wrong

No Phones

Take Notes

Ask at any point



Course Objectives

. Apply biostatistics concepts and tools critical in biomedical

analysis of research data

. Demonstrate knowledge of how to summarize data and use

statistical methods.
. Utilize epidemiology concepts and methods in disease control

. Demonstrate knowledge and skills of scientific enquiry and

research methods

. Demonstrate knowledge and skills in project proposal

development and research writing



Defining Research

v'RE: Regarding or About!!!!
v'Search: Attempt to find something

v'Systematic: Planned or Ordered procedure



Introduction to Research

v"To go about seeking.
v"To investigate systematically.

v" Any gathering of data, information and facts for the
advancement of knowledge.

v" A process of steps used to collect and analyse
information to increase our understanding of a topic
or ISsue.



Purpose of Research

d Documentation, discovery & application to Communities of
Practice:

 Establish or confirm facts.
 Reaffirm the results of previous work.
* Solve new or existing problems.

» Support theorems.

* Develop new theories.

 Test the validity of instruments, procedures, or
experiments
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Research Worldviews

1. Quantitative (Numbers Count/Matter)

2. Qualitative (Experiences/ Perceptions / Feelings etc
Matter)

3. Mixed Methods (Combo)
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VARIABLES

J Variables are the things

we try to understand, ‘ :
that are measured or What is a Variable?
data collected about,

and whose value can M A

vary from subject to

subject. # -'
- Variables can be =

defined as "discrete” or
“continuous”.

[
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Variables are closely linked to scales
of measure!
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Operationalisation:

[0 Operationalization is
process that defines
fuzzy concepts and
allows them to be
measured, empirically
and quantitatively.

[Strictly defining variables
into measurable factors:

For predictive studies
Correlational with a distinct
time order or sequence to
the variables:

6/6/2023

Independent variable
(Manipulated: Presumed Cause)
Dependent variable
(Presumed Effect - outcome) is
the response that is measured.

Confounding variable (May
not control for but can have
effect on outcome)

Predictor variable (the one
that precedes the other and we
have information about it and
use it to predict)

Criterion variable (the second
other 'thing’ being predicted).
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LEVELS OF MEASUREMENT

J Categorically scaled:
* Nominal (the numerical
value just names the
attribute uniquely)

* Ordinal (the numbers
can be rank ordered)

Absolute zero

= Cnntmunuslyrscaled: interval LG meaningful
* Interval (distance
bet ween numbers has Attributes can be ordered
meaning)

» Ratio (has absolute zero -
. . ‘h 4] e ) : Eﬂl wiaak
and meaningful fractions WLelllEl Attributes are only named; weakest

can be constructed)

The levels of measure influence what
vne of analveae san bhe doneal



HYPOTHESIS

[0 A hypothesis is a
statement about the

relationship between two
or more variables. It
must have three
components:

B The variables

B The population

B The relationship
between the variables

[State null AND “I've narrowed it to two hypotheses:
alternative hypothesis] it grew or we shrunk.”



The Null Hypothesis (Ho)

Null hypothesis refers

to a general statement

or default position that

there is no relationship s I

= d means unslgnlﬂcant or no
clween measure relationship between two

phenomenon. variables.

[sample observations result
purely from chance]

means rejection of null
hypothesis.
il



The Alternative Hypothesis (H, or H,)

Il O The alternative

A — hypothesis is a
statement of what a
hypothesis is set up to

means insignificant or no estabhsh'.

relationship between two ®  Opposite of null
vanables. hypothesis.

L B Only reached if Ho is
rejected.
B Frequently desired
conclusion
means rejection of null [sample observations are

hypothesis. influenced by some non-

i random cause]



Interpreting Hypothesis Testing

Developing Interpreting

[0 A good hypothesis [ If statistical
must be based on a significance is shown
good research the null hypothesis is
question rejected, If not
significant the null
hypothesis is
accepted.



RESEARCH OBJECTIVES

Research objectives are

declarative statements

that describe the reasons %
(intent) and specific ﬁ"

actions that will be done . -~

to measure the variables. U"'

Usually Overall Objective
and Specific Objectives.

[What the researcher will be
able to achieve at the end of
the study]

The Research Questions are
Transformed into Research Objectives!



Research Objectives

<« Research Objectives should be clear and achievable.

« Generally, they are written as statements, using Active
VERBs.

(For example, ‘to describe ...", ‘to determine ...", ‘to establish ...’,
'to assess, to investigate -----'etc. )

(SMART)
Objectives should infer in the end of the study

6/6/2023 19



The Initial Research Process

Research Research Research

Problem Question Objectives
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REVIEW
OF
LITERATURE
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Review of literature

<What ?
*>Why ?

<+*Where ?
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What ?
REVIEW OF LITERATURE

Literature Review Is the documentation
of published and unpublished work
from secondary sources of data

In the areas of specific interest to the researcher.
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Why ? - PURPOSE OF REVIEW

<« To find out already investigated problems and
those that need further investigation.

<« To formulate researchable hypothesis.
<+ To gain a background knowledge
<« To 1dentify data sources

« To learn how others structured their reports.
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Where ?
SOURCES OF LITERATURE

Books and Journals
Databases
«Bibliographic Databases
«~Abstract Databases
+Full-Text Databases
Govt. and NGO Records & Reports
Internet
< On line journals: ww.articalbase.com .......
« E. Databases — Popline, Medline .......
%+ Research Dissertations / Thesis
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How to search

« .\Conducting a literature search using

PubMed..mp4

6/6/2023
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../Conducting a literature search using PubMed..mp4

Comis >

Data Collection
and
Data Management



Sources of Data

 Primary —Own generated data
« Secondary —Already generated data

+*Published
+**Non-Published

6/6/2023

28



Primary Vs Secondary source of Data

Primary data Secondary data
Need to be generated  |e Readily available

First hand information « Second hand information

Questionnaire | |
 Not need of questionnaire

Purpose served
| * Purpose served ?
Analysis as per |
purpose

Require more time and Descriptive |
money e Less expensive
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Type of Data Collection Methods

*Interview

*Personnel

*Telephonic
“*Observation
“* Experimental
**Interview and Observation
**Observation and Experimental
**Interview ,Observation and Experimental
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Forms of questions(Open Vs Closed)

Open ended

 Possible responses are
not given.

e Mean, SD, Median

* For seeking opinions,
attitudes ,perceptions

* Provides in depth info.

« Experience of
Investigator and
analyst required

6/6/2023

Close ended

Categories are given
already coded
Proportion

For eliciting factual
Information

Not so depth
Investigator’s bias
Ease of answering,
Easy to analyse

31




Considerations in formulating questionnaire

(Questionnaire/lnterview schedule)
* Use simple and everyday language
* Do not use ambiguous questions(?/?)
*» Do not ask leading questions

¢ The order of questions:

¢ Guideline for filling an instrument, pen-pencil

‘*Pre testing
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Validity of a Research Instrument

Ability of an instrument to measure what it is
designhed to measure being measured

*»Establish the logical link between the
questions and objectives

¢ Items/questions cover the full range of
issue/attitude being measured

6/6/2023
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1.Decide the information required. Steps

2. Define the target respondents.

3. Method(s) of reaching target

4. Decide on question content.
5. Develop the question wording.
6. Put questions into a meaningful order.
7. Check the length of the questionnaire.

8. Pre-test the questionnaire.

9. Develop the final survey form



Tabulation - Content of Table

*» Table No. Sequence in the text

*» Tile of Table —short, clear and self explanatory to say about what
the table is ?

** Body of Table —consist of rows and columns

% Rows — 15t row shows headings of columns

% 1stcolumn shows headings of rows

¢ rest of rows and columns are showing data as per required

** number of rows and columns should be limited to maintained
simplicity of table

s source of data (if it is other than the present study ) should be
written just below the body of table

«* Source of Data ?

*» Foot Note - written just below the body of table, if there is any
hidden information

*» Inferences —summary value of table
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Types of Tables

**AS per purpose
*General tables —about Socio-demographic profile
“*Specific tables —about Aims and objectives

“*As per originality
**Original tables-from original Data
s*Derived tables —from original tables

“*As per Construction

*Simple tables- showing one variable at one time
P J | |
*Complex tables — showing > one variable at one time

6/6/2023
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Diagrammatic Presentations

*Bar
s Simple ssHistogram
<Multiple <Frequency Polygon
«Component <Cumulative Frequency
*Pile Polygon
*Line ssScatter Diagram
‘*Pictogram *Box and Whisker
*Spot Map ssCorrelation Diagram

Qualitative Data Quantitative Data
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Diagrammatic Presentations
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Simple Bar diagram

4th Qtr

3rd Qtr

2nd Qtr

1st Qtr
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Multiple Bar diagram

50 -

40 +

M (1) 1-5 Years
M (2) 6-10 Years
M (3) 11 & Above Years

20 A

(1) Very Dissatisfied (2) Dissatisfied (3) neither satisfied (4) Satisfied (5) Very Satisfied
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Component Bar diagram

100% -
90% -
80% -
70% -
60% - m Series 3
50% - W Series 2

40% - m Series 1
30% -
20% -
10% -
0% | . |
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Pie diagram

Propotion of Pie = (Proportion of that variable )(360)Degree

W 1st Qtr
W 2nd Qtr
W 3rd Qtr
M 4th Qtr
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Line diagram

e

o

/_/

-

2000 2001

2002 2003 2004 2005

-B-Series 2

--Series 1
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Histogram ( Area Diagramme)

Series 1

Oto5
02V 5yrsto 10
s 10yrsto
Yy 15 yrs 15yrsto

20 yrs

20 yrsto
25 yrs

M Series 1
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Duration of Diabetes

Scatter Diagram
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r » L 4 L 4 L 4 4 ¢
10 ——0—0—‘—“‘—0—“—+¢—m * ”—04—0—0
L 2
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Radar diagram

5/1/2002
40

30

9/1/2002

8/1/2002
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——-Series 1
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Box & Whisker

70

60

50

30 -

20

10

5/1/2002 6/1/2002 7/1/2002 8/1/2002

9/1/2002

Open
High
Low

Close
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Steps of Report Writing

“+Title of Project

s*Abstract

***Introduction

s*Aims & Objectives

**Methodology
+*Observations-Compilation, Classification &
Presentation of data with analysis and inferences
s*Discussion

s*Conclusions

s*Recommendations

s*Limitations

s*Acknowledgment

< % *»*Bibliography
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Discussion

** Explanation of findings
“*Logic and reasoning for the results as it
appears

*Compare and contrast with findings of other
researchers

‘*Based on objectives of the study
**Should answer the research guestion
“*Scope & limitations of the study
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Recommendations & conclusions

Based on our findings

 Limited to objectives of the study
* Policy implications

 Relevance should be emphasized

Should be exclusively limited to
observations
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Managerial and financial aspects

**Protocol development
*Time line/Gantt chart

“*Peer review

“*Development of tools

s Training in data collection
“*Budget/ financial accounting
*» Quality control

“*Monitoring & Evaluation

6/6/2023
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Time Line/Gant chart/log Fram

Activities

Planning
Officials
Que. Dev

Training
Poilet Survey
Corrections I
Re-training I

Resource Proc

Survey
Analysis
Report Writing

Dissemination
of REpIE




Proposal Vs Report

« List the key Sections and or Chapters

6/6/2023
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Computer in Statistics



Web sites related to Statistics

« http://stattrek.com
 http://vassarstat.net

e http://www.scribd.com

e http://www.statistixl.com

* http://statistics calculators.cor
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http://stattrek.com/
http://vassarstat.net/
http://www.scribd.com/
http://www.statistixl.com/
http://stattrek.com/
http://stat.ubc.ca/~rollin/stats/ssize/

Computer Softwares in Statistics

 Microsoft Excel
« SPSS
 Epiinfo
 Epitab

 Mini tab
 Graph Pad
 Primer
 Medcal
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Important Terms to Remember

For comparison with Gold Standard:

sSensitivity

sSpecificity

PPV

NPV

*Prevalence

s*Incidence

< Rate

*Ratio

*Risk Ratio

6/6/2023
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Sensitivity and Specificity

Status based on gold standard test

Diseased Normal
Test positive True positive
Observation in a
hew test Test negative False negative
c
Sensitivity = a /(a+c) PPV = a /(a+b)

Specificity = d /(b+d) NPV =d /(c+d)
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