
BIOSTATISTICS

Introduction



Statistics:

Statistics is defined as a science of figures and a

field of study concerned with techniques or

methods of data collection, summarization,

analysis and interpretation, drawing inferences

and presentation of findings.



Biostatistics may be defined as application of

statistical methods to medical, biological and

health related problems. It provides scientific

treatment to medical and health-related data obtained

from group of individuals or patients.

Biostatistics:



Descriptive and Inferential Statistics:

▪ Descriptive statistics describes the data in

meaningful tables or graphs so that the hidden

pattern is brought out. Condensing the complex

data into simple format and describing it with

summary measures is part of the descriptive

statistics.



▪ Medical research does not end at just describing

the characteristics of disease or situation. It tries

to determine whether characteristics of a situation

are unusual or if they have happened by chance.

Inferential statistics deals with drawing inferences

and taking decision by studying a subset or

sample from the population.



Application and Uses of  Biostatistics:

1) In physiology and anatomy

▪ To define what is normal or healthy in a

population and to find limits of normality in

variables.

▪ To find the difference between means or

proportions of normal at two places or in different

periods.

▪ To find the correlation between two variables

such as height and weight



As for examples,

i) The mean pulse rate is 72 bits / minute. Up to

what limits it may be normal on either side of the

mean.

ii) The mean height of boys in two different places

are different. Is the difference due to chance of

natural variation or because of some other factors

such as better nutrition may be playing a part.

iii) The correlation between two characteristics

height and weight will help understand whether

weight increase or decrease proportionately with

height and if so by how much.



2) In pharmacology

▪ To find the action of drug – a drug is given to

animals or humans to see whether the changes

produced are due to the drug or by chance

▪To compare the action of the two different drugs or

two successive dosages of the same drug

▪To find the relative potency of a new drug with

respect to a standard drug.



3) In medicine

▪To compare the efficacy of a particular drug,

operation or line of treatment.

The experiment and control groups are compared

in terms of percentage cured, relived or died and

examine whether the difference is significant.

▪ To find association between two attributes such

as cancer and smoking

It involves applying appropriate statistical test on

data set of these two attributes in a desired format.



▪To identify signs and symptoms of a disease or

syndrome and find whether those symptoms are

the characteristic features of the disease.

Experience suggest that a particular symptom may

not be a characteristic feature of a disease or

symptom. Cough in typhoid is found by chance and

fever is found in almost every case. The

proportional incidence of one symptom or another

indicates whether it is a characteristic feature or

not.



4) Community Medicine and Public Health

▪ To test the usefulness of sera or vaccines, new

drugs and treatment.

The percentage attacks and dead among

vaccinated are compared to that among not-

vaccinated to determine the usefulness of sera and

vaccines.



▪ To test the role of causative factors in

epidemiological studies to identify their

significance as the causes of a disease.

As an example, the deficiency of iodine as an

important cause of goiter in a community is

confirmed only after comparing incidence of goiter

before and after giving iodized salt.



▪To evaluate different public health measures

adopted to improve health status of the people.

For instance, the fall in birth rates may be the

result of family planning program adopted under

National Family Welfare Program or due to rise in

living standard or increasing awareness or higher

age of marriage.



▪To study diagnosis and prognosis of the disease

for taking effective actions.

▪To help plan and implement health program.

▪To measure and compare health and demographic

indicators over different periods.



Variables and Their Types 

A variable is a characteristic or attribute that takes

on different values in different persons, places, or

things.

For Example:

• pulse rate

• the ages of patients seen in a dental clinic

• the number of daily admission in a hospital

• level of protein in blood.



Quantitative Variable:

A quantitative variable is one that can be measured

in the usual sense. There are two types of

quantitative variables – discrete and continuous.

▪ A discrete variable takes only exact values such

as family size and patients admission.

▪ A continuous variable is the one which takes any

value between a specified range: such as age and

height



Qualitative Variable:

Many characteristics can not be measured but

counted to different categories such as body parts

affected: liver, kidney, heart etc. We can count the

number of persons, places or things belonging to

various categories. We refer the variables to this kind

as qualitative variables.



Scales of Measurement:

The calibration used for any measurement -

qualitative or quantitative - is called the scale.

This can be:

▪ Nominal scale

▪ Ordinal scale

▪ Numeric or Metric Scale

- Ratio Scale

- Interval Scale



It consists of named categories with no implied

order among them.

Nominal Scale:

We can assign codes: 1 - Male, 2 – Female, but it

does not make them quantitative.

▪ Gender (M, F)

▪ Location of tuberculosis (Lung, Bone or Abdomen)

▪ Complaints (Pain, Vomiting, Constipation)

▪ Blood Group (A, B, O or AB)

▪ Color of eyes (Blue, Green, Brown, Black)

▪ Exam. Result (P, F)



Ordinal Scale:

It consists of ordered categories and the differences

between categories are not equal.

The coding has meaning such as: 2 – Improved, 1 –

Same, 0 – Worse. However, the distance between

values is not constant.

▪ Patient status (Improved / Same / Worse)

▪ Diagnosis (Stage I / Stage II / Stage III)

▪ Severity of injury (Mild / Moderate / Severe / Critical)

▪ Severity of disease (Mild / Moderate / Severe)

▪ Income status (Low / Middle / High)

▪ Evaluation (Satisfied / Neutral / Dissatisfied)



Interval Scale:

With this scale, it is possible to order measurements

and the distance between any two measurement is

known. It has equal distances between values but the

zero point is arbitrary.

▪ As for example: temperature and IQ

▪ Temperature (the distance 370C – 360C; 380C – 370C

are equal but no implication of ratio). 300C is not as

twice hot as 150C.

▪ IQ (IQ; 70 to 80 and IQ: 90 to 100 with same distance

of 10 but no implication of ratio). IQ of 100 is not twice

as smart as IQ of 50.



Ratio Scale:

This scale has equality of ratio as well as equality of

intervals. Fundamental to the ratio scale is a

meaningful true zero point.

▪ As for examples: weight, pulse rate and age

▪ Person with weight of 80 kg is twice as heavy as the

one with weight 40 kg.

▪ Pulse rate of 120 is twice as fast as 60

▪ Age 30 years is triple of age 10 years.



Data:

Data are raw materials of statistics. We may define

data as figures (numbers, observations) usually

obtained by some process of counting or

measurement

It is the outcome of facts (sex, occupation etc.),

events (birth, death, disease etc), or

measurements (height, weight etc) about many

individuals.



Primary and Secondary Data:

▪ Primary Data are those fresh, original or the first

hand data which are collected and recorded for

specific study purpose by the investigator or

researcher.

▪ Secondary data refers to information that has

previously been gathered by someone other than

the researcher and / or for some other purpose than

the research project at hand.



Sources of Medical Data:

1. Routinely kept records

2. Surveys

3. Experiments

4. External sources



Methods of Data Collection:

The methods to obtain medical data include:

❑ Interview 

❑ Examination

❑ Radiological and Laboratory Investigation

❑ Administering or using Questionnaire, Schedule 

and Proforma

❑ Validity and reliability of data / results



Common Notations:

Population and Sample  Values

Summary Population

Parameter

Sample

Statistics

Mean 

Standard Deviation  s

Variance  s2

Proportion P p

Complement of proportion Q q

 

x 


