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• The word statistics comes from Italian word ‘Statista’ 
meaning statesman 

• or the German word ‘Statistic’ each of which means a 
political state. 

• The science of statistics is said to have originated from 
two main sources :-
• Government records 

• Mathematics 
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Statistics 

• A type of mathematical analysis involving the use of quantified 

representations, models and summaries for a given set of empirical 

data or real world observations.
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• Statistical analysis involves the process of collecting and analyzing 

data 

• and then summarizing the data into a numerical form.
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• Statistics is a general term used to summarize a process 
that an analyst, mathematician or statistician can use to 
characterize a data set. 

• If the data set is based on a sample of a larger 
population, then the analyst can extend inferences onto 
the population based on the statistical results from the 
sample. 
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Why Statistics?

❖Enables us to make 

intelligent use of the 

current literature.

❖Opens up new path of 

experimental procedures.

❖Enables a research worker to collect, analyze and 

present data in the most meaningful and expeditious 

manner.
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BRANCHES OF STATISTICS

DESCRIPTIVE STATISTICS:

❖ It covers the organization and summarization of data, 

❖Which include ways of ordering and grouping data into 

distributions, 

❖and ways of calculating single numbers that summarize the 

whole data set

❖and also in representing data graphically.
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❖Descriptive statistics include the mean, standard deviation, and 

variance of a measurement of interest in a sample.

❖If the group under investigation is truly a

representative sample of the population, it is possible to form 

conclusions about the entire population based on specific 

measurements or observations taken from this representative 

sample. 
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INFERENTIAL STATISTICS

❖ Statistical procedures that are used to make inferences 

(ie, draw conclusions) about the population that the 

sample represents are called inferential statistics. 

❖Because the sample does not include all members of the 

population, it is unlikely that the measurements on the 

sample would be precisely the same as the measurements 

on the entire population, if it were possible to measure 

everyone in the population. 
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❖by using the statistics that describe representative samples, 

statisticians can estimate with reasonable certainty the range of values 

that is likely to contain the true measurement of the population. 
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What is biostatistics

• Biostatistics is the application of statistics and 

mathematical methods to the design and analysis of 

health, biomedical and  biological studies.



FATHER OF  DEMOGRAPHICS 
AND HEALTH STATISTICS

JOHN GRAUNT
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TERMINOLOGIES  

• VARIABLE 
• Observation made of characteristics that varies from one person to the other 

is called a variable. 

• DATA 
• A collective recording of observations is called data. 
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• CONSTANT 
• Quantities that do not vary such as  = 3.141 are called 

constants. They do not require statistical study. 

• In biostatics - mean, standard deviation, standard error, 
correlation coefficient and proportion of a particular population 
are considered as constants. 

• OBSERVATION 
• An event and its measurements such as blood pressure (event) 

and 120 mm /80of Hg (measurement). 
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• OBSERVATIONAL UNIT 

• The sources that gives observations such as object, person 
etc. In medical statistics the term individuals or subjects is 
used more often. 

• POPULATION 

• It is an entire group of people or study elements – persons, 
things or measurements for which we have an interest at a 
particular time. 

• Our sphere of interest determines populations. It may be 
infinite or finite. 

• If a population consists of fixed number of values, it is said 
to be finite. 
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• SAMPLE 
• The word ‘sample’ means the group of individuals who are 

actually available for the investigations. Sample is a portion 
of the population selected in some manner. 

• SAMPLING UNIT 
• Each member of a population. 

• PARAMETER 
• It is a summary value or constant of a variable that 

describes the population such as mean, variance, 
correlation, coefficient, proportion etc. 
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NOTATIONS FOR A POPULATION AND SAMPLE VALUES

Common Notations Sample 

Statistics

Population 

Parameters

Mean x µ

Standard Deviation S 

Variance S2 2

Proportion p P

Complement of 

Proportion 

q Q
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OTHER SYMBOL COMMONLY USED ARE

= : Equal to 

> : Greater than 

< : Lesser than 

Z : the number of standard deviation from the means 
or standard normal deviate / variate 

% : Percent 

 : Pearson’s correlation coefficient 

p : Spearman’s correlation coefficient 

O : Observed number 

E : Expected number 

df or f : Degrees of freedom 

k : Number of groups or classes 

P : Probability
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Statistics is an art

• Whether you apply statistics to biological or other processes, it is the 

art of decision making in the face of uncertainty.
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What biostatistics has to offer

• Help in developing concrete objectives and data acquisition methods 
that meet the objectives

• Appropriate experimental and study design
• Source of bias

• Measurement issues

• Efficiency/power

• Maximizing use of a given number of subjects

• Interpretability of findings

• Reproducibility of analysis
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What biostatistics has to offer (cont.)

•More efficient use of the data

• Formulate analysis plans without making 
inappropriate assumptions

• Estimate sample size
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• Place limits on effects of chance in small sample experiments

• Determine sample size needed to detect clinically relevant effects

• Control for confounding variables

• Measure intangible information such as intelligence, depression, 
stress and well being.

What biostatistics has to offer (cont.)
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• In Physiology and Anatomy 

(i) To define what is normal or healthy in a population 
and to find units of normality in variables such as weight 
and pulse rate. 

(ii) To find the difference between means and 
proportions of normal at two places or in different 
periods. 
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Example: To find the correlation between two variables x and y such as 

height and weight – whether weight increases or decreases 

proportionately with height and if so by how much, has to be found. 
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• In Pharmacology 

(i) To find the action of drug – a drug is given to animals and 
humans to see whether the changes produced are due to the drug or 
by chance. 

(ii) To compare the action of two different drugs or two 
successive dosages of the same drug. 

(iii) To find the relative potency of a new drug with respect to a 
standard drug. 
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• In Public Health 

(i) To test usefulness of sera and vaccines in the field 

– percentage of attacks or deaths among the vaccinated 

subjects is compared with that among the unvaccinated 

ones to find whether the differences observed are 

statistically significant. 
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• (ii) In epidemiological studies – the role of causative factors is 

statically tested. 

Deficiency in iodine as an important cause of goiter in a 

community is confirmed only after comparing the incidence of goiter 

cases before and after giving iodized salt.
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USE OF STATISTICS IN DENTAL SCIENCE

• To assess the state of oral health in the community and to 
determine the availability and utilization of dental care 
facilities.

• To indicate the basic factors underlying the state of oral 
health by diagnosing the community and solutions to 
such problems. 
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• To determine success or failure of specific oral health care 
programmes or to evaluate the programme action. 

• To promote health legislation and in creating administrative standards 
for oral health. 

• Variability in measurements can be handled using Statistics. 
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As a SCIENCE

1.   To define what is NORMAL or healthy in a population 
& to find out the LIMITS OF NORMALITY in variables.

2. To find the DIFFERENCE BETWEEN MEANS &

PROPORTIONS of normal at two places or in different

periods.

3. To find CORRELATION between two variables, X and

Y, such as height & weight.

4. To find the action of a drug.
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5. To compare the action of two different drugs or two 
successive dosages of the same drug.

6. To find the relative potency of a new drug with 
respect to a standard drug.

7. To find an association between two variables such as 
oral leukoplakia and pan chewing OR  Dental caries 
& Sugar intake.

8. To test usefulness of sera and vaccines used in the
field.

9. In epidemiological studies - the role of causative
factors is statistically tested.
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AS FIGURES

1. What are the leading causes of dental caries ?

2. What are the important causes of caries ?

3. Whether a particular disease is rising or falling in
severity and prevalence ?

4. Which age group, sex, social class of people, profession,
place etc. one affected the most ?

5. Whether a particular population is rising or falling ?
6. Which health program should be given priority and what 

will be the requirements for the same ?


