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This article serves as a comprehensive resource detailing the selection and customization of

themes within the powerful ggplot2 library. Understanding how to apply and modify themes is

essential for creating compelling and professional data visualization.

The appearance of a statistical plot--including backgrounds, gridlines, axis elements, and fonts--is

controlled by its theme. This complete guide explores the most effective ways to leverage themes

in ggplot2, covering three primary areas of customization:

Applying and modifying the suite of standard, built-in ggplot2 themes.

Utilizing specialized, predefined themes available through the external ggthemes library.

Detailed modification of specific theme components, such as the plot panel background and

gridlines, for highly custom aesthetics.

How to Modify Plot Appearance Using Built-in ggplot2 Themes

To illustrate the aesthetic changes provided by each built-in theme, we will utilize the renowned iris

dataset, which is standard in the R environment. Viewing the initial rows confirms the structure of

the data, which includes dimensions for sepal and petal length/width, alongside the flower's

species.

#view first six rows of iris dataset

head(iris)

Sepal.Length Sepal.Width Petal.Length Petal.Width Species

1 5.1 3.5 1.4 0.2 setosa

2 4.9 3.0 1.4 0.2 setosa

3 4.7 3.2 1.3 0.2 setosa

4 4.6 3.1 1.5 0.2 setosa

5 5.0 3.6 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 ggplot2 library and construct our base

visualization. We create a scatterplot mapping Sepal.Length to the x-axis and Sepal.Width to the y-

axis, with points colored according to the flower Species.

#load ggplot2 library

library(ggplot2)

#create scatterplot

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

The following sections will demonstrate how each standard ggplot2 theme modifies the

foundational appearance of this plot, providing different aesthetic contexts suitable for various

presentation needs.

theme_gray

This is the default theme automatically applied to any R plot created without specifying a theme. It

is characterized by a light gray background and white gridlines, providing a balanced visual

contrast for most datasets. While adequate, many users choose alternatives for a cleaner look.

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

geom_point() +

theme_gray()
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theme_bw

The theme_bw() option, standing for "black and white," is a popular choice for publication-quality

graphics. It removes the gray background in favor of a clean white panel, utilizing light gray

gridlines and black borders. This theme significantly reduces visual noise, directing the viewer's

attention toward the data points themselves.

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

geom_point() +

theme_bw()
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theme_linedraw

The theme_linedraw() setting emphasizes structure and borders. It features a stark white

background and uses black lines of varying weights for all borders and gridlines. This high-contrast

approach ensures that the plot boundary and axes are clearly defined, lending a precise, technical

look to the scatterplot.

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

geom_point() +

theme_linedraw()
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theme_light

The theme_light() option shares the clear, white background of theme_linedraw() but utilizes

softer grey lines for the axes and grid, rather than stark black. This intentional softening minimizes

the visual prominence of the structural elements, thereby guiding the viewer's focus immediately to

the plotted data and reducing the overall visual burden.

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

geom_point() +

theme_light()
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theme_dark

In contrast to theme_light(), theme_dark() applies a dark background to the plot panel while

maintaining subtle, lighter gridlines. This theme is highly effective when the data points utilize thin,

bright colors, as the dark backdrop provides maximum visual separation, making the data stand

out dramatically, especially suitable for presentations or digital displays.

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

geom_point() +

theme_dark()
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theme_minimal

theme_minimal() takes minimalism a step further than theme_bw() by eliminating virtually all

background annotations and border elements. It retains only the necessary axis lines and gridlines,

providing an extremely clean canvas. This choice is ideal when the goal is absolute focus on the

underlying data distribution without any stylistic distractions.

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

geom_point() +

theme_minimal()
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theme_classic

theme_classic() is intended for visualizations seeking a highly conventional, traditional scientific

look, often favored in academic publishing. It retains only the X and Y axes lines, completely

removing all gridlines and the surrounding plot frame. This theme is best utilized when grid

reference points are deemed secondary to the overall data trend.

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, theme_void() removes every single non-data element from the plot,

including axes, titles, tick marks, and backgrounds. The result is a completely empty canvas where

only the geometry layers (in this case, the points) are visible. This theme is typically reserved for

specialized visualizations like geographic maps or network graphs where coordinates are

intrinsically understood and external visual structure is unwanted.

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

geom_point() +

theme_void()
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Implementing Predefined Themes from the ggthemes Library

While the core ggplot2 library provides fundamental aesthetic control, the external ggthemes

package offers a rich collection of themes designed to replicate the visual styles of well-known

publications, software, and specific design philosophies. To access these specialized styles, we

must first ensure the ggthemes package is loaded into the R session.

library(ggthemes)

The following demonstrations showcase some of the most widely used and distinctive themes

available within the ggthemes package, applied to our standard iris scatterplot.

theme_wsj

theme_wsj() recreates the characteristic look of charts published in the Wall Street Journal. This

style typically features a high aspect ratio, faint horizontal gridlines, and specific font choices,

prioritizing clarity and a professional, journalistic aesthetic suitable for business and financial data

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

geom_point() +

theme_wsj()

theme_tufte

Drawing inspiration from the influential statistician Edward Tufte, theme_tufte() advocates for

maximal data-ink ratio. This theme minimizes non-data elements severely, often replacing

standard axes with minimal tick marks or data-based lines, allowing the data itself to define the

structure and ensuring the highest fidelity in communication.

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

geom_point() +

theme_tufte()
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theme_solarized

The theme_solarized() option implements the color palette and design principles of the widely

adopted Solarized scheme. This theme is known for using carefully selected, low-contrast

background and foreground colors that are easy on the eyes, making it excellent for visualizations

viewed for extended periods, such as in code editors or dashboards.

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

geom_point() +

theme_solarized()
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A key feature of the Solarized theme is its flexibility. By default, it uses the light scheme, but users

can easily switch to the high-contrast dark scheme by setting the light = FALSE argument within

the theme function. This adaptability allows the same aesthetic principles to be applied efficiently

across different viewing environments.

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

geom_point() +

theme_solarized(light = FALSE)ARABPSYCHOLOGY.C
OM
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theme_gdocs

The theme_gdocs() theme is styled to mirror the default aesthetics used by charts generated in

Google Docs and Google Sheets. This often includes specific font styles, a gray background, and

standardized color palettes that are immediately recognizable to users of the Google suite, making

the transition of visualizations into shared documents seamless.

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

geom_point() +

theme_gdocs()
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theme_fivethirtyeight

This popular theme replicates the distinct look of visualizations produced by the FiveThirtyEight

data journalism website. Key characteristics include large, clear titles, a light gray background, and

the prioritization of direct labels over heavy axis annotations. This style is engineered for maximum

readability and journalistic impact in digital media contexts.

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

geom_point() +

theme_fivethirtyeight()
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theme_economist

theme_economist() is modeled after the authoritative charts found in The Economist magazine.

This theme is known for its distinctive color palette, subtle use of gridlines, and specific emphasis

on axis labeling that mirrors printed media standards, providing a look of journalistic rigor and

authority to any data visualization project.

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

geom_point() +

theme_economist()
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Fine-Tuning Plot Aesthetics: Modifying Specific Theme Components

While predefined themes offer quick styling solutions, advanced users often require granular

control over specific plot elements. The core function for this detailed customization is theme(),

which overrides the existing theme settings. For modifying rectangular areas like the plot

background, we use the element_rect() function.

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

The arguments passed to element_rect() control the visual properties of the background panel:

fill: Defines the interior color of the rectangular area (e.g., the panel background).

color: Sets the border color around the rectangle.

size: Determines the thickness of the border line.

Similarly, to control the appearance of gridlines--both major and minor--we utilize the

element_line() function within theme(). This allows precise adjustments to line weight, color,
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and pattern, ensuring that gridlines assist rather than overwhelm the data presentation.

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

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

Key parameters for element_line() include:

color: Specifies the color of the gridlines.

size: Controls the width or thickness of the lines.

linetype: Defines the pattern of the line, accepting values such as "blank", "solid", "dashed",

"dotted", "dotdash", "longdash", or "twodash".

For a highly minimalist display, we can completely suppress the plot panel borders and gridlines by

setting their corresponding theme elements to element_blank(). This effectively cleans the

visualization down to just the axes and the geometric objects.

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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Alternatively, the following example demonstrates how to apply a custom color scheme to the plot

background and explicitly define contrasting white major and minor gridlines. This detailed level of

control allows data analysts to integrate their data visualization into specific branding guidelines or

complex presentation environments.

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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