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Introduction to Statistics

Introduction to Statistics

Statistics is a branch of mathematics that deals with the collection, analysis, interpretation,
and presentation of numerical data.

Itis a powerful tool used to answer questions and solve problems in various fields by making
sense of data.

Key Functions of Statistics

e Collecting, organizing, and understanding information.
Designing experiments, surveys, and observational studies.
Analyzing and interpreting data to draw conclusions.

Presenting data through charts, graphs, and summary measures.

Applications of Statistics

e Statistics is used across many disciplines, including:
» Economics
> Social Sciences
> Psychology
» Engineering

> Health and Biological Sciences

Main Areas of Statistics

1. Descriptive Statistics

» Summarizes and organizes data to reveal patterns and trends.
» Measures of Central Tendency: Mean, Median, Mode
» Measures of Variability: Range, Variance, Standard Deviation

» Graphical Representations: Histograms, Pie Charts, Box Plots

2. Inferential Statistics

» Uses data from a sample to make inferences about a larger population.

Hypothesis Testing

>
» Estimation of Population Parameters
>

Predictive Modeling and Forecasting
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Biostatistics

Introduction to Biostatistics

e Biostatistics is a specialized branch of statistics applied to biological, health, and medical
sciences.

e It plays acritical role in designing studies, analyzing biological data, and making informed
health decisions.

Key Functions of Biostatistics

¢ Designing biological and medical experiments
e Collecting, summarizing, and analyzing health-related data

e Interpreting and drawing conclusions from data

Applications of Biostatistics

1. Designing Experiments and Clinical Trials: Determining the experiment or trial structure,
sample size, and data collection methods.

Analyzing Biological Data: Using statistical methods to understand the data collected from
biological experiments, including observational studies and randomized controlled trials.

Public Health: Informing decisions in public health and epidemiology through the analysis of
data related to health trends, disease outbreaks, and the effectiveness of health interventions.

Importance of Biostatistics in Health Sciences

1. Clinical Trials: Designs and analyses studies to test new medical treatments, ensuring they
are effective and safe.

Epidemiology: Identifies disease patterns and risk factors, aiding in disease prevention and
control measures.

. Genetics and Genomics: Analyzes genetic data to understand disease links and genetic
influences on health.

Public Health: Guides policy and program decisions through health trend data analysis and
intervention effectiveness.

Health Services Research: Evaluates healthcare efficiency and quality, analyzing patient
outcomes and healthcare costs.

Environmental Health: Studies the health impact of environmental factors, like pollution and
climate change, on disease.

Frequency Distribution in Biostatistics

e Afrequency distribution is a method used to organize and display how often different values
or ranges of values occur in a dataset.
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e ltis particularly usefulin biostatistics for analyzing biological data like blood pressure, heart
rate, or plant growth measurements.

Components of a Frequency Distribution

. Classes: These are categories or intervals into which data is grouped. For continuous data,
they are often expressed as value ranges (e.g., 300-349 beats per minute).

Frequency: The nhumber of data points that fall within each class or category.

Relative Frequency: The proportion or percentage of the total count represented by each
frequency.

> Formula:

Class Frequency

Relative Frequency = Total Frequency

. Cumulative Frequency: The running total of frequencies as you move through the classes in
order.

Example: Heart Rate Data of Mice

e A study measured the heart rates (in beats per minute) of 20 mice after administering a drug.

e The data was grouped as follows:

Heart Rate (Beats per Minute) Frequency

300-349 2
350-399 5
400-449
450-499

500-549

Classes: Heart rate intervals (e.g., 300-349, 350-399, etc.)
Frequency: Number of mice within each heart rate range

Relative Frequency Example (350-399):

5
_— = 2 :2 0,
50 0.25 5%

Cumulative Frequency up to 400-449:

2+5+8=15

Steps to Create a Grouped Frequency Distribution

1. Determine the Range of the Data: Subtract the smallest data point from the largest to find the
range.
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