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This comprehensive guide explores the power of ggplot2 themes, which are essential tools for

transforming raw data visualizations into polished, publication-ready graphics. Themes control the
non-data elements of a plot--such as backgrounds, gridlines, fonts, and borders--allowing data
analysts to standardize aesthetics and significantly enhance readability. By mastering the
application and modification of themes, you ensure your visual communication is both professional
and clear. This tutorial will cover the following key areas:

Detailed instructions on how to modify the overall appearance of plots using the robust set of built-
in ggplot2 themes provided directly within the package.

Techniques for leveraging advanced, predefined themes available through the highly popular
ggthemes library, offering styles inspired by professional publications and renowned data
visualization experts.

A granular guide to modifying specific components of the theme, including controlling the plot panel
background, adjusting axis lines, and customizing gridlines using the powerful t hene() function.

Exploring Built-in ggplot2 Themes for Standard Visualization

The ggplot2 package offers a robust set of default themes designed to handle common
visualization requirements efficiently. These themes serve as excellent starting points, enabling
users to quickly apply distinct aesthetic treatments without the need for writing extensive custom
code. Developing a strong understanding of these defaults is the critical first step before moving
toward more advanced, component-level customization.

For all practical examples presented throughout this guide, we will utilize the renowned built-in R
dataset, iris. This dataset contains standardized measurements of sepal and petal dimensions for
three distinct species of iris flowers, making it ideal for clearly demonstrating visual differences
across categorical variables and showcasing how themes affect plot rendering.

# View first six rows of the built-in R dataset, iris
head(iris)

Sepal.Length Sepal. Width Petal.Length Petal.Width Species
15.13.51.40.2 setosa
2493.01.40.2 setosa
34.73.21.30.2 setosa
44.63.11.50.2 setosa
55.03.6 1.4 0.2 setosa
6 5.4 3.9 1.7 0.4 setosa

Before applying any specific theme, we must first load the necessary ggplot2 library and construct
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our base visualization object. We will begin by creating a standard scatter plot, mapping
Sepal.Length to the x-axis and Sepal.Width to the y-axis, with the data points colored according to
the Species variable. It is important to remember that this initial base plot automatically uses the
default theme, t hene_gr ay(), unless explicitly overridden.

# Load ggplot2 library
library(ggplot2)

# Create the base scatterplot
ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point()
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The subsequent sections detail how each of the fundamental built-in ggplot2 themes alters the
aesthetic appearance of this standard plot framework, moving beyond the default gray background.
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theme_gray

This function applies the default theme used universally by ggplot2. It is instantly recognizable by
its light gray background panel and contrasting white gridlines. This design choice is intentional, as
the subtle gray panel helps the data points stand out effectively without being visually
overwhelming. It strikes a good balance, providing sufficient contextual reference through the grid
without dominating the visual field.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_gray()
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theme_bw

The theme_bw() function generates a stark "black on white" theme. This style is frequently
preferred in environments requiring high formal quality, such as academic publications, scientific
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reports, or documents destined for printing. By eliminating the gray background, the plot appears
noticeably cleaner. The background is rendered in pure white, and the gridlines are minimized to a
very light, unobtrusive gray, ensuring the data remains the focus.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +

theme_bw()
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theme_linedraw

Opting for t hene_I i nedraw() results in a highly minimalist aesthetic. This theme uses only black
lines of varying thicknesses against a clean white background. Its primary effect is emphasizing the
clear boundaries of the plot panel and the axes, providing a crisp, high-contrast appearance. By
minimizing background shading and relying solely on lines, it achieves a focused and highly legible
look.
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ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_linedraw()
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theme_light

The theme_light() function shares the clean, white background philosophy of
t hene_l i nedraw(), but it introduces a softer touch. Instead of black, the lines, axes, and borders
are rendered in a subtle gray. This design choice is intended to pull attention away from the frame
elements and direct the viewer's focus primarily toward the plotted data points themselves,
resulting in a professional and aesthetically pleasing visualization.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_light()
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theme_dark

Operating as the aesthetic inverse of t heme_l i ght (), the t heme_dar k() function features a dark
background panel. This high-contrast style is exceptionally useful when visualizations are intended
for digital display, such as on screens or presentation slides. The dark background ensures that
thin colored lines and points stand out dramatically, optimizing visibility and impact in a
presentation setting.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_dark()

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://statistics.arabpsychology.com/?p=14168
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Learning ggplot2 Themes: A Comprehensive Guide to Customizing Plot Appearance 8

Sepal Width

Sepal Length

theme_minimal

The core principle of t heme_ni ni mal () is to strip away unnecessary visual elements, adhering
closely to the ideal of minimizing "non-data ink." It leaves a clean white background combined with
extremely subtle, light gridlines, but crucially, it removes all panel borders. This approach
maximizes the viewer's focus on the geometric objects--the data points--promoting clarity and
adhering to established principles of effective data visualization.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_minimal()
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theme_classic

The t hemre_cl assi ¢() style is designed to mimic the appearance of traditional scientific plots. It
produces a visualization that retains the x and y axes, complete with ticks, but deliberately
removes all internal gridlines. This style is often used when explicit grid references are considered
visual clutter or unnecessary distractions. The result is a clean, highly effective, and open look,
particularly suitable for simple scatter plots or line graphs.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_classic()
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theme_void

As its name suggests, t hene_voi d() creates a completely empty plot canvas. This function
systematically removes the background, gridlines, axis lines, and all associated labels, leaving only
the data elements (the points and legend). This theme is intended for highly specialized
visualizations, such as geographical maps, network diagrams, or stylized artistic renderings, where
the conventional Cartesian coordinate system framework is either irrelevant or actively distracting.

ggplot(iris, aes(x = Sepal.Length, y = Sepal . Width, color = Species)) +
geom_point() +
theme_void()
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Enhancing Visuals with the ggthemes Library

While the built-in ggplot2 themes provide excellent general-purpose styling, achieving a truly
distinctive or professional publication look often requires external resources. The external
ggthemes library offers a rich and diverse collection of predefined themes specifically modeled
after influential publication styles, color palettes, and the works of famous visualization experts.
These themes are invaluable for creating a highly professional aesthetic with minimal coding effort.

To access these specialized aesthetics and integrate them into our R session, we must first ensure
the ggthemes library is installed and loaded. Once loaded, these functions can be seamlessly
added to any existing ggplot object using the standard addition operator.

library(ggthemes)

The following examples demonstrate how easily the visual aesthetics of our base scatter plot can
be fundamentally transformed using a curated selection of themes drawn from this powerful
external library.
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theme_wsj

The t heme_wsj () function applies a styling directly inspired by the high-quality graphics found in
the renowned Wall Street Journal. This theme is characterized by a clean white background,
specific professional font choices, and distinctive horizontal gridlines. This style aligns perfectly
with journalistic data presentation standards, prioritizing readability and immediate comprehension
of trends.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_wsj()
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theme_tufte

Inspired by the seminal work of renowned statistician and visualization expert Edward Tufte,

t heme_t uf t e() is arguably the most minimalist theme available. Tufte's core philosophy centers
on maximizing the data-to-ink ratio while eliminating all forms of "chart junk." Consequently, this

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://en.wikipedia.org/wiki/Edward_Tufte
https://statistics.arabpsychology.com/?p=14168
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Learning ggplot2 Themes: A Comprehensive Guide to Customizing Plot Appearance

theme removes almost all non-data elements, often relying only on subtle axis ticks (known as "rug
plots") and the data points themselves, thereby promoting exceptional clarity and intellectual
integrity in visualization.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_tufte()
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theme_solarized

The t heme_sol ari zed() option applies a color scheme based on the popular Solarized color
palette. This palette was originally developed for terminal applications and code editors with the
specific goal of reducing eye strain during long viewing sessions. By default, this theme utilizes a
light background variation, offering a unique, muted, yet highly effective color scheme that is gentle
on the eyes for data presentation.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
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geom_point() +
theme_solarized()
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A significant advantage of the Solarized theme is its inherent flexibility. Users can easily switch to
the high-contrast dark variation, which is perfect for presentations or low-light viewing

environments, simply by setting the argument |i ght =
adaptability makes it a versatile tool for different display contexts.

FALSE within the function call. This

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +

geom_point() +
theme_solarized(light = FALSE)
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theme_gdocs

The t henme_gdocs() function is designed to replicate the default aesthetic choices employed by
Google Docs Charts. This theme is highly recognizable and features a clear, accessible, and
modern design. It is particularly well-suited for collaborative documents, internal reporting, and
web-based platforms where a familiar charting style is desired, ensuring consistency across
various digital tools.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_gdocs()
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theme_fivethirtyeight

This theme is inspired by the distinctive and highly influential data journalism style utilized by
FiveThirtyEight. Key characteristics include a light gray background, the use of large font sizes for

greatly enhanced readability, and a pronounced focus on horizontal gridlines designed to aid
comparison across the x-axis. This theme is optimized for maximum clarity and immediate impact,
making it ideal for journalistic storytelling.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_fivethirtyeight()
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theme_economist

For visualizations requiring an aesthetic suitable for high-level business or policy analysis,
t heme_economi st () applies the specific visual conventions of charts published by The
Economist. This influential style often incorporates specific, recognizable color palettes, distinct
font families, and a professional, uncluttered presentation designed explicitly for serious
consumption and high-stakes reporting.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +
theme_economist()
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Species setosa + versicolor + virginica
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Advanced Customization: Modifying Theme Components

While utilizing predefined themes offers convenience, achieving true control and mastery of
ggplot2 requires understanding how to customize individual plot elements manually. The core
function governing this fine-tuning process is theme(), which allows the user to override or fine-
tune virtually every specific visual property of the plot's non-data components. This provides
absolute control over the visualization's final appearance.

To modify elements that are inherently rectangular in nature, such as the plot panel background
(where the data resides) or the overall plot background, we utilize the el enent _rect () function
within the parent t hene() call. This powerful function accepts arguments that precisely define the
appearance of the rectangular element:

theme(panel.background = element_rect(fill, color, size))

fill: Defines the interior color used to fill the rectangle.
color: Sets the color of the border surrounding the rectangle.
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size: Controls the thickness, or weight, of the border line.

In a parallel manner, modifications to linear elements--including gridlines (both major and minor) or
axis lines--are handled by the el enent _| i ne() function. This function enables precise control over
all visual properties associated with linear components displayed on the plot panel.

theme(panel.grid.major = element_line(color, size, linetype),
panel.grid.minor = element_line(color, size, linetype))

color: Specifies the exact color of the line.
size: Determines the thickness of the line.
linetype: Allows selection of the line pattern (e.g., "blank”, "solid", "dashed", "dotted", "dotdash",

"longdash”, "twodash"). Note that using el enent _bl ank() is the standard method for effectively
removing the element entirely from the visualization.

A frequent customization requirement is creating an extremely clean visualization by removing all
unnecessary framing elements and grid references. The following code demonstrates the
methodology for achieving this by systematically eliminating both the plot panel borders and the
major and minor gridlines using repeated applications of el enment _bl ank() :

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +

theme(panel.border = element_blank(),

panel.grid.major = element_blank(),

panel.grid.minor = element_blank())
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Finally, these individual functions can be combined to construct a truly unique and highly
customized aesthetic. The advanced example below modifies the plot panel background to a light
blue and simultaneously sets the major and minor gridlines to solid white lines. This combination
creates a distinct visual separation from all default settings, showcasing the flexibility of granular
theme customization in ggplot2.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, color = Species)) +
geom_point() +

theme(

panel.background = element_rect(fill = "powderblue”,

color ="powderblue”,

size = 0.5, linetype = "solid"),

panel.grid.major = element_line(size = 0.5, linetype = 'solid’, color = "white"),
panel.grid.minor = element_line(size = 0.25, linetype = 'solid’, color = "white")

)
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