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Biostatistics 

Introduction to Biostatistics 

What is Biostatistics? 

• Biostatistics is a branch of statistics that applies statistical methods to biological, medical, 
and health-related research. 

• It helps scientists and researchers collect, analyze, interpret, and present data from 
experiments, surveys, and clinical trials. 

Why is Biostatistics Important? 

• Biostatistics plays a critical role in evidence-based decision-making. 

• For example, when a new medicine is developed, researchers use biostatistics to determine: 

o Whether the medicine is effective. 

o Whether it is safe. 

o Whether it performs better than existing treatments. 

• This approach avoids relying on assumptions and ensures that conclusions are based on data.  

Key Terms in Biostatistics 

• Population: The complete group being studied (e.g., all diabetic patients in a city). 

• Sample: A smaller group selected from the population for study (e.g., 100 diabetic patients 
from that city). 

• Variable: A measurable characteristic that can vary among individuals (e.g., blood pressure, 
age, weight). 

• Data: Collected values or observations (e.g., a list of blood pressure readings). 

Core Functions of Biostatistics 

• Designing Studies: Creating experiments or clinical studies to answer research questions. 

• Data Collection: Selecting what information to gather and how to gather it (e.g., through 
surveys, lab tests). 

• Data Summarization: Using statistical measures (e.g., mean, median) and visualizations (e.g., 
charts, graphs) to describe data. 

• Data Analysis: Applying statistical techniques to identify patterns and relationships. 

• Inference: Drawing conclusions about a population based on sample data. 

• Decision-Making: Supporting conclusions in medical and health research with quantitative 
evidence. 

Applications of Biostatistics 
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• Biostatistics is widely used in the following areas: 

o Clinical Trials: Designing and analyzing tests for new drugs and treatments. 

o Public Health: Understanding risk factors, disease spread, and population health 
trends. 

o Epidemiology: Studying the distribution and determinants of health and diseases. 

o Genetics and Genomics: Analyzing data related to genes and inherited conditions. 

o Pharmaceuticals: Assessing drug safety and efficacy. 

o Hospitals and Healthcare: Measuring treatment effectiveness and patient outcomes. 

o Agriculture: Evaluating crop production and agricultural experiments. 
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Types of data distribution 

Data Distribution 

What is Data Distribution? 

• Data distribution refers to the way data values are spread out or arranged. It shows how 
often each value occurs in a dataset. 

• Example: Suppose we measure the heights of 100 children. 

• The distribution will show us whether most children are of average height or if more are shorter 
or taller. 

• Understanding data distribution helps us: 

o Identify patterns or trends. 

o Know whether the data is normal or skewed. 

o Choose the right statistical tests. 

Types of Data Distribution 

There are several types of data distributions. The most important ones include: 

1. Normal Distribution 

What it is: 

➢ Also called a bell-shaped curve. 

➢ Most data points are in the middle, with fewer at the low and high ends. 

➢ It is symmetrical (both sides are mirror images). 

Example: 

➢ Heights of adult men – most men are of average height, fewer are very short or very tall. 

Properties: 

➢ The mean, median, and mode are all the same and are located in the center. 

➢ About 68% of the data lies within 1 standard deviation of the mean. 

➢ About 95% lies within 2 standard deviations. 

2. Skewed Distribution 

What it is: 

➢ When the data is not symmetrical and is stretched more to one side. 

➢ There are two types: 

A. Positively Skewed (Right-skewed) 
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o The tail of the graph is longer on the right side. 

o Most data points are on the lower side. 

o The mean is greater than the median. 

o Example: 

▪ Income – Most people earn a lower income, but a few earn 
extremely high amounts. 

B. Negatively Skewed (Left-skewed) 

o The tail is longer on the left side. 

o Most data points are on the higher side. 

o The mean is less than the median. 

o Example: 

▪ Age at retirement – Most people retire around 60-65, but a few 
retire much earlier. 

3. Uniform Distribution 

What it is: 

➢ All values occur with equal frequency. There is no peak; every value is equally likely. 

Example: 

➢ Rolling a fair die – each number (1 to 6) has the same chance (1/6). 

Properties: 

➢ The graph looks flat. 

➢ Mean and median are at the center. 

➢ It’s not very common in real-world biological data but useful in theory. 

4. Bimodal Distribution 

What it is: 

➢ The graph has two peaks (or modes). 

Example: 

➢ Test scores from two different groups of students — one group prepared well, another 
didn’t. So, you get two separate clusters of scores. 

Properties: 

➢ Indicates that the data may come from two different populations. 

➢ May need to analyze each peak separately. 

5. Multimodal Distribution 
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What it is: 

➢ The graph has more than two peaks. 

Example: 

➢ Heart rate data from people doing different activities (resting, walking, running) — each 
activity might form a peak. 

6. Asymmetrical Distribution 

➢ Any distribution that is not symmetrical is considered asymmetrical. 

➢ Skewed distributions (positive or negative) are common examples. 

Why Data Distribution is Important 

o It helps us choose the right statistical test. 

o It affects how we interpret mean, standard deviation, and other measures. 

o Some methods assume the data is normally distributed. If not, we might need to use 
non-parametric methods. 
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