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1 | INTRODUCTION

Abstract

Statistics is defined as the science of collecting, compiling, presenting, analyzing, and interpreting
data to ensure research findings are implementable in curative or public health. This editorial, the
first in a biostatistics series, outlines the critical framework for planning data collection based on
study design, categorized into experimental and observational approaches. Experimental designs
range from pre-experimental and quasi-experimental to true experimental studies, such as dental
in-vitro research, which utilizes the three principles of randomization, local control, and replication
to establish cause-and-effect relationships. For observational quantitative studies, the focus is on
developing validated questionnaires that must undergo rigorous validation—including content, con-
struct, face, and criterion validity—and demonstrate internal consistency, typically measured by a
Cronbach’s Alpha score greater than 0.7. Data collection methods vary from direct oral interviews
to digital Google forms, each presenting unique limitations such as high dropout rates or Berksonian
bias. Furthermore, the editorial details the importance of variables and scales of measurement—
Nominal, Ordinal, Interval, and Ratio—which dictate the appropriate first-line statistical analysis,
such as mean and standard deviation for quantitative data or proportions for qualitative data. Es-
tablishing these foundational statistical principles is vital for researchers to arrive at valid inferences
in dental science.
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it lacks in randomization.©® The experimental design typically adopts
the three principles of randomization, local control and replication. The
possibilities of bias will be zero or grossly minimized.

Statistics being a science of collection, compilation, presentation, analy-
sis and interpretation of data 82 _ the role of each of these terms should
be properly understood and due care must be given to each of them to
make the end result implementable in curative or public health.

2 | STUDY DESIGN

Firstly, planning of data collection is based primarily on design of
the study which can be classified as Experimental and Observational.
Experimental studies are further classified as pre-experimental, quasi ex-
perimental and true experimental. The invitro studies of dental research
belongs to true experimental studies in which they offer high control, al-
lowing for manipulation of independent variables, random assignment
and the use of control groups to establish cause-and-effect relationship.
A one-shot case study or a one group pre-and-post-test or a statistic
studies form pre-experimental designs. In quasi experimental design -

3 | IN-VITRO STUDIES

An in-vitro studyE is also a part of experimental design wherein the
experiments are performed on cells, tissues, or molecules under a con-
trolled environment outside the living organism. Though, it benefits
in many cases cost-effectiveness and ethical advantages, can't fully

replicate the dynamic interactions within a living system.

4 |
STUDIES

OBSERVATIONAL QUANTITATIVE

The observational quantitative studies mainly focuses on collection of
data using a questionnaire developed for the purpose. The question-

naire so developed should be subjected to validation in terms of content
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validity, construct validity, face validity and criterion validity. Check for
internal consistency using Cronbach’s Alpha (preferably which should
be > 0.7). Once the required level of validity is established, then the
following methods can be employed to collect the data. 2478521011
1. Oral interview technique (either direct or indirect method) 2. Self-
administered questionnaire 3. Telephonic conversation (disadvantages
are more) 4. Through postal (dropout rates are high) 5. Google form
(High dropout rate, Berksonian bias13) If validated and established tools
are used check for their appropriateness, verify the validity and reliabil-
ity scores. In case, the already validated scale is modified to meet the

researcher’s requirement, the modified scale has to be revalidated.

5 | QUALITATIVE STUDIES

The qualitative studies use data collection through Delphi method, fo-
cus group discussion, analyzing pictures, videos, etc. In this method no
serious statistical methods are employed to analyze data to draw conclu-
sion. Usually, what comes out of qualitative research subjective results

derived directly and therefore no sophisticated statistical are made use.

6 | MEASUREMENT OF VARIABLES

Statistics deals with measurement of data based the type of variable
used. Basically, there are two types of variables viz., quantitative and
qualitative variables. Quantitative variables are measured directly by
numbers whereas the qualitative variables measured by attributes or
certain criteria. However, on a group of individuals they can be quanti-
fied. The identification of suitable variables measured decides the type
of statistical analysis to be done. For instance, if the variable measured is
quantitative, then the first line of analysis will be computation of mean
and standard deviation. The rest will b decided based on study protocol.
If the variable measured is qualitative, commonly computed measure

will be proportion as first line.

7 |
TION

DERIVED VARIABLES AND ASSOCIA-

Nevertheless, with quantitative and qualitative variables as basic ones,
for further analysis based on these variables’ others are derived like cat-
egorical variable, independent and dependent variables. For example,
tobacco chewing can be categorized as yes/ no and with another vari-
able oral cancer categorized as present/ absent, it is possible to find out

the odds ratio and the strength association between them.

8 | SCALES OF MEASUREMENT

Measuring of statistical data is based on scales of measurement viz.,
Nominal, Ordinal, Interval, and Ratio scales. The nominal scale (categori-
cal without any order) and ordinal scale (categorical with order) are used
for qualitative variables whereas quantitative variables are measured
using interval and ratio scales, all by numbers. These scales decide the
suitable statistical methods applied to analyze the data to arrive at valid
inference. Apart from these four scales, Knowledge (0, 1), Attitude (Lik-
ert 5-point) and Practice (0, 1) are also used to measure the data. There
are also certain developed and validated with good reliability scores

which are to be verified properly and used based on the topic selection.

9 | NOTE
Biostatistics series 2: Description of data by descriptive statistics will
be in the next issue of the World Journal of Dental Science, published

from Dayananda Sagar College of Dental Sciences, Bangalore.
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