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Introduction – Violin Plot

➢ Data Visualisation technique

➢ A Combination of box plot and density plot

➢ Shows peaks in the data

 

➢ Distributions of numeric data for one or more groups using density curves

➢ Displays summary statistics and the density of each variable
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Why Violin Plot ?

04

➢ To observe the distribution of numeric data

➢ To make a comparison of distributions between multiple groups

➢ The peaks, valleys, and tails of each group’s density curve can be compared to see where groups 

are similar or different
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  2. Understanding through Examples
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Kernel Density Estimate (KDE) 

• KDE, is a less-frequently encountered depiction 
of data distribution, compared to the more 
common histogram

• Each data point contributes a small area around 
its true value

• The shape of this area is called the kernel 
function. 

• Kernels can take different shapes from smooth 
bell curves to sharp triangular peaks

• Kernels can have different width, or bandwidth, 
affecting the influence of each individual data 
point
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Understanding data distribution
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3. Data Structure for Violin Plot

• CR (Complete Response): 100% shrinkage

• PR (Partial Response): More than 30% shrinkage

• SD (Stable Disease): Between -30% and +20%

• PD (Progressive Disease): Growth beyond 20%
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4. How to Develop Violin Plot in R Studio

➢ Load packages with library() function

➢ Packages includes ggplot2, dplyr, gridRxtra
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Example 1: Violin Plot 

Tumor Response (%) by RECIST Category
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Example 2: Faceted Violin Plot 

Tumor Response by Treatment & RECIST
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Example 3: Violin Plot 

Tumor Reduction by Treatment Group
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Example 4: Violin Plot 

Biomarker Levels by Treatment Group
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5. A Comparison with

Box Plot, Histogram and Density Plot
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6. Usage in Oncology 

Usage How Violin Plots Help in Oncology Data Analysis

Data Distribution
Displays the full probability distribution, showing if biomarker levels or tumor responses follow a normal or 

skewed distribution.

Variability Assessment
Highlights the spread of data within each treatment group, indicating whether responses are consistent or 

highly variable.

Multimodal Distributions
Helps detect subpopulations in oncology data by revealing multiple peaks that standard boxplots might 

miss.

Comparing Treatment Responses
Enables visual comparison of different treatments by showing how their distributions differ in shape and 

spread.

Outlier Identification
Provides better context for outliers by showing density, which is useful in identifying exceptional 

responders or adverse effects.

Clinical Interpretation
Helps researchers and clinicians detect shifts in distributions, indicating treatment efficacy or toxicity 

concerns.

Oncology

Comparing biomarker levels (e.g., PD-L1, VEGF) across treatment arms

Evaluating tumor shrinkage over time

Representing survival analysis (PFS, OS) distributions
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7. Limitations of Violin Plot

Issue # 1
✓ Even though the data used to generate a violin plot contains 

only positive numbers

✓ the violin itself may extend beyond zero into negative values

✓ This is problematic because logarithms can't be negative (or 
zero)

Issue # 2
✓ The width of violin plots is determined by examining the 

distance between values in a linear fashion

✓ This is problematic because the distance between values on 
a logarithmic axis is not uniform
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8. Conclusion

Violin Plot 
in 

Oncology
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