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The ggplot2 package, a fundamental component of the R programming environment and the

Tidyverse ecosystem, is renowned for its ability to generate sophisticated and aesthetically

pleasing statistical data visualizations. Built upon the principles of the Grammar of Graphics,

ggplot2 offers immense flexibility in customizing every element of a plot. A frequent requirement in

data presentation, particularly when preparing graphics for publication or integration into

dashboards, is the removal or suppression of axis labels and tick marks. While these elements are

crucial for initial data exploration, they can become redundant or distracting in complex layouts.

This comprehensive guide details the most effective methods for achieving clean axis removal

within R, primarily utilizing the robust capabilities of the theme function. We will explore how to

selectively hide the labels and associated tick marks for the X-axis, the Y-axis, or both

simultaneously. Furthermore, we will touch upon alternative approaches, such as leveraging the

labs() function or specific scale_ functions, providing you with a complete toolkit for mastering

ggplot2 customization.

Understanding the ggplot2 Theme System

To effectively manage the visual components of any ggplot2 output, one must first grasp the

concept of the theme system. The theme function allows analysts to control the non-data elements

of the plot, such as background colors, font sizes, legend appearance, and, critically, the

appearance of the axes. Every element within the plot's theme is an object that can be modified

using specific functions like element_blank(), element_text(), or element_rect().

When our goal is to remove axis labels, we target two specific aesthetic elements within the theme:

the axis text and the axis ticks. The labels themselves are controlled by parameters such as

axis.text.x and axis.text.y. The small markers that designate the positions of these labels

are controlled by axis.ticks.x and axis.ticks.y. To eliminate these elements completely, we

assign them the value element_blank(), which instructs ggplot2 to draw nothing for that specific

component.

It is important to differentiate between removing the axis labels (the numbers or categories shown

along the axis) and removing the axis title (the descriptive text assigned via the xlab() or ylab()

functions). While element_blank() removes the numeric or categorical markers, the axis title

must typically be removed separately, either by setting xlab("") or by using

axis.title.x=element_blank() within the theme if the objective is complete visual minimalism.

For the purposes of this tutorial, we focus specifically on removing the tick labels and tick marks,

which are the primary components users usually wish to suppress.

The Core Syntax for Complete Axis Suppression

The most direct and powerful method for comprehensive axis label removal involves chaining the
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theme() function to your core plot object. This approach offers precise control, allowing you to

specify exactly which elements--text and ticks--should be blanked out. The following structure

illustrates the necessary components required to fully suppress both the X and Y axes, ensuring a

clean canvas for your data visualizations.

When implementing this syntax, ensure that the theme() function is placed after all data layers

(like geom_point() or geom_bar()) have been defined, as theme modifications are typically the

final step in plot assembly. Note that we include both the axis.text settings (for the numerical or

categorical labels) and the axis.ticks settings (for the small lines extending from the axis).

Removing one without the other often leads to an uneven or incomplete visual result.

Below is the generalized syntax used to initiate the complete suppression of axis labels and their

corresponding tick marks in any standard ggplot2 plot object in R:

You can use the following basic syntax to remove axis labels in ggplot2:

ggplot(df, aes(x=x, y=y))+

geom_point() +

theme(axis.text.x=element_blank(), #remove x axis labels

axis.ticks.x=element_blank(), #remove x axis ticks

axis.text.y=element_blank(), #remove y axis labels

axis.ticks.y=element_blank() #remove y axis ticks

)

The following practical examples demonstrate how to apply this syntax effectively using sample

data frames in R.

Example 1: Selective Removal of X-Axis Labels

In many analytical scenarios, such as time-series plots where the X-axis represents time, or in

dashboards where X-axis data is already displayed in an adjacent plot, it may be necessary to

remove only the X-axis indicators while preserving the Y-axis scale for context. This targeted

approach maintains vertical reference points while cleaning up the horizontal plane of the plot.

Implementing this requires only targeting the axis.text.x and axis.ticks.x arguments within

the theme() function.

We will begin by creating a simple data frame in R, which consists of two variables, x and y. This

data will be used to generate a basic scatterplot. The subsequent code block includes the

necessary library call and data creation steps, followed by the plot generation where the specific

theme elements for the X-axis are set to element_blank(). This isolation demonstrates the fine-
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grained control offered by the ggplot2 theme system.

Review the code carefully to observe how we only specify the X-axis components for suppression.

The Y-axis components (axis.text.y and axis.ticks.y) are left unset, allowing the default

numbering and tick marks to render normally, providing a clear visual contrast between the

customized and default axes. This is often the preferred method when analysts need to stack

multiple plots vertically, aligning their X-axes but only labeling the bottom-most plot.

library(ggplot2)

#create data frame

df <- data.frame(x=c(1, 2, 3, 4, 5, 6, 7, 8, 9, 10),

y=c(11, 13, 15, 14, 19, 22, 28, 25, 30, 29))

#create scatterplot

ggplot(df, aes(x=x, y=y))+

geom_point() +

theme(axis.text.x=element_blank(),

axis.ticks.x=element_blank()

)
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As confirmed by the resulting graphic, only the X-axis labels (the numeric indicators) and the

corresponding tick marks have been successfully removed. The Y-axis remains fully labeled,

ensuring the vertical scale of the scatterplot is immediately readable and understandable to the

viewer.

Example 2: Selective Removal of Y-Axis Labels

Conversely, situations often arise where the Y-axis labels must be removed while maintaining the

X-axis context. This might be necessary when visualizing proportions or relative changes where

the absolute scale is less critical than the pattern over time (represented by the X-axis), or when

multiple visualizations are aligned horizontally, sharing a common Y-axis structure that is only

labeled on the leftmost plot. This technique maximizes visual space for the data elements

themselves.

To implement this selective removal, we modify the theme function to specifically target the Y-axis

components: axis.text.y and axis.ticks.y. By setting these two elements to

element_blank(), we instruct ggplot2 to suppress all textual and marking elements along the

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Scatter_plot
https://ggplot2.tidyverse.org/reference/theme.html
https://ggplot2.tidyverse.org/
https://scales.arabpsychology.com/?p=104896
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Remove Axis Labels in ggplot2 6

PSYCHOLOGICAL SCALES scales.arabpsychology.com

vertical axis, leaving a clean, unannotated border while preserving the horizontal context defined

by the X-axis labels.

Maintaining the same data frame as in Example 1 ensures direct comparability between the visual

outcomes. Notice that the scatterplot generated here will look identical to the default plot in terms

of X-axis presentation, but the entire vertical scaling reference (the numbers and ticks) will be

gone. This subtle alteration shifts the viewer's focus directly to the relationship between the X

variable and the height of the plotted points, without being distracted by the specific numerical

values on the Y-axis.

library(ggplot2)

#create data frame

df <- data.frame(x=c(1, 2, 3, 4, 5, 6, 7, 8, 9, 10),

y=c(11, 13, 15, 14, 19, 22, 28, 25, 30, 29))

#create scatterplot

ggplot(df, aes(x=x, y=y))+

geom_point() +

theme(axis.text.y=element_blank(),

axis.ticks.y=element_blank()

)
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The resulting visualization clearly shows that just the Y-axis labels and tick marks have been

suppressed, leaving the X-axis fully intact. This outcome validates the precision of using

element_blank() within the theme function for targeted axis customization in R.

Example 3: Complete Removal of Both Axes

The most minimalist approach involves removing all numerical or categorical reference points from

the plot's periphery. This is typically done when the visualization is highly specialized, such as a

heat map, a bubble chart where size and color encode primary data, or when the plot is embedded

in an interactive environment where the actual values are revealed via tooltips upon hovering. In

such cases, the static axis labels serve no useful purpose and merely clutter the visual

presentation, diminishing the clarity of the underlying data visualizations.

To achieve this comprehensive visual suppression, we simply combine the techniques

demonstrated in Examples 1 and 2 within a single call to the theme() function. By defining all four

critical components--axis.text.x, axis.ticks.x, axis.text.y, and axis.ticks.y--as

element_blank(), we ensure that neither the horizontal nor the vertical numerical guides are
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drawn by ggplot2.

This method generates the cleanest possible plot structure relative to the axis elements, leaving

only the plot area, the geometric objects (in this case, points), and any titles or legends that may

have been defined. This highly focused output ensures that the viewer's attention is entirely

concentrated on the pattern and distribution of the data points themselves, making it an excellent

technique for advanced aesthetic polishing of final graphics.

library(ggplot2)

#create data frame

df <- data.frame(x=c(1, 2, 3, 4, 5, 6, 7, 8, 9, 10),

y=c(11, 13, 15, 14, 19, 22, 28, 25, 30, 29))

#create scatterplot

ggplot(df, aes(x=x, y=y))+

geom_point() +

theme(axis.text.x=element_blank(),

axis.ticks.x=element_blank(),

axis.text.y=element_blank(),

axis.ticks.y=element_blank()

)
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The output plot is perfectly clean, displaying only the data points without any surrounding

numerical scaffolding. This highly refined visual is ideal for presentations where context is provided

separately or when the image is part of a larger, coordinated set of graphics.

Alternative Methods for Label Suppression

While the theme(axis.text=element_blank()) method is the most comprehensive and flexible,

especially for controlling ticks alongside labels, there are alternative approaches in ggplot2 that

focus solely on the text labels, which might be preferable in certain edge cases.

One alternative involves using the labs() function. Traditionally used for setting axis titles, labs()

can be employed to explicitly set the X and Y axis titles to empty strings. This removes the axis

title, but it may or may not remove the numeric/categorical labels depending on the data type and

scaling. If you only use labs(x="", y=""), you remove the axis titles but the scale markers

themselves remain. To affect the scale markers, you need a different method.

A second, more direct alternative for removing scale markers is utilizing the scale functions
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themselves, such as scale_x_continuous() or scale_x_discrete(). Within these functions,

you can set the labels argument to NULL or waiver(), or provide a vector of empty strings. For

instance, using scale_x_continuous(labels = NULL) will suppress the numeric labels without

relying on the theme system, though this approach still requires separate handling if you also wish

to eliminate the tick marks.

Best Practices for Minimalist Data Visualizations

Removing axis labels is a powerful tool for crafting minimalist or highly focused data visualizations,

but it should be employed thoughtfully. Axis labels serve as crucial reference points, and their

absence can lead to misinterpretation if the context is not provided elsewhere. Analysts must ask:

Is the numerical value of the point essential, or is the relative position and pattern sufficient?

When creating complex dashboards or figure panels (using tools like the patchwork package in

R), selectively removing labels on internal plots is highly recommended. For instance, if you plot

four charts stacked vertically, labeling only the bottom chart's X-axis and the leftmost chart's Y-axis

prevents repetitive clutter and improves overall readability, maximizing the data-ink ratio. Always

prioritize clarity over aesthetic simplicity; if the viewer cannot decipher the scale, the plot has failed

its primary purpose.

Furthermore, if you are removing labels, consider whether the axis titles (the descriptive text like

'Time' or 'Value') should also be removed using theme(axis.title.x = element_blank()). If

the viewer already knows the variables being plotted, removing the titles further enhances the

minimalist design. If the variables are unclear, however, retain the titles even if the specific

numerical ticks are hidden.

Conclusion and Further Learning

Mastering the customization options within the theme function is essential for any serious R user

focused on high-quality data visualizations. The ability to precisely control elements like

axis.text.x and axis.ticks.y using element_blank() provides the necessary precision to

tailor plots for various outputs, ranging from academic journals to dynamic web applications.

We have demonstrated the clear methods for selective and complete axis label suppression using

practical scatterplot examples. By applying these techniques, you can ensure your graphics are

clean, professional, and visually optimized for their intended audience.

To continue enhancing your ggplot2 expertise, consider exploring how to modify other theme

components, such as background grids (panel.grid) or plot margins. The customization

possibilities within the ggplot2 ecosystem are virtually limitless, empowering you to create truly

bespoke statistical graphics.
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