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One of the most common pitfalls encountered by users of the R programming language involves

the automatic type conversion that occurs within the ifelse() function. Specifically, when working

with temporal data, the standard ifelse() function in Base R defaults to converting Date objects into

their underlying numeric representation. This implicit conversion can lead to errors or unexpected

results when the goal is to return a date value.

Understanding this behavior is crucial for data manipulation. The core issue stems from how

ifelse() processes its inputs; it attempts to find a common class for the returned results (the 'yes'

and 'no' arguments). Since dates are stored internally as the number of days since January 1,

1970, the function often coerces the results back to simple numeric vectors, stripping away the

necessary date class attribute.

The Problem: Why Base R's ifelse() Converts Dates to Numeric Values

The ifelse() function is designed for vectorization, applying a conditional check across an entire

vector efficiently. However, this efficiency comes with a strict rule: the resulting output vector must

have a single, unified data type. When you provide a condition that involves Date objects in the

true or false positions, ifelse() applies R's standard coercion rules. If the true and false results

cannot easily be resolved to the original date type, R attempts to coerce them to the lowest

common denominator, which, in the case of dates, is typically the underlying numeric class

representing days.

This behavior contrasts sharply with standard procedural if/else statements, which evaluate

conditions sequentially and return the result in its original format. Because ifelse() processes

everything simultaneously, it must ensure type uniformity across the entire output vector. If your

goal is to retain the Date class while applying complex conditional logic, relying solely on the basic

ifelse() function without additional type handling will inevitably lead to a numeric vector output.

To mitigate this undesirable automatic conversion, data analysts and programmers must employ

specific techniques. There are three primary, reliable methods to prevent ifelse() (or its

alternatives) from converting dates to numeric values, ensuring that your resulting column retains

the correct temporal format for subsequent analysis or reporting. These methods range from

explicit type casting in Base R to utilizing powerful, type-stable functions provided by popular

extension packages.

To prevent this unwanted type conversion from happening, you can use one of the following

methods as an alternative, each offering its own advantages in terms of syntax, speed, and

package dependency:

Method 1: Use as.character() and Recast in Base R

https://www.r-project.org/
https://cran.r-project.org/doc/manuals/r-release/R-intro.html#Base-packages
https://stat.ethz.ch/R-manual/R-devel/library/base/html/Dates.html
https://en.wikipedia.org/wiki/Date_and_time_data_type
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df$date <- as.Date(ifelse(df$date < '2022-01-20',

as.character(df$date+5),

as.character(df$date)))

Method 2: Use if_else() in dplyr (Tidyverse)

df$date <- if_else(df$date < '2022-01-20', df$date+5, df$date)

Method 3: Use fifelse() in data.table (High Performance)

df$date <- fifelse(df$date < '2022-01-20', df$date+5, df$date)

Setting up the Scenario: The Initial Data Frame

To clearly demonstrate these solutions, we will use a simple, representative data frame in R. This

data frame contains two columns: a date column, which is explicitly defined as an R Date object,

and a sales column, which holds corresponding numeric data. Our objective across all examples

will be to apply a conditional rule--specifically, adding five days to any date that occurs before

'2022-01-20'--while strictly ensuring the output remains a Date type.

If we were to attempt this operation using the standard ifelse() function without any modification,

the result would be a column of integers, making the data unusable for date-specific calculations or

visualizations until it is manually converted back. This initial setup provides the necessary context

to observe the efficacy of the proposed solutions in maintaining data integrity and type stability.

The following code generates the sample data frame that will be utilized throughout the

subsequent examples, allowing us to test each method in a practical setting:

#create data frame

df <- data.frame(date=as.Date(c('2022-01-05', '2022-01-17', '2022-01-22',

'2022-01-23', '2022-01-29', '2022-02-13')),

sales=c(22, 35, 24, 20, 16, 19))

#view data frame

df

date sales

1 2022-01-05 22

2 2022-01-17 35

3 2022-01-22 24
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4 2022-01-23 20

5 2022-01-29 16

6 2022-02-13 19

Solution 1: Leveraging Base R with Explicit Type Conversion (as.character())

The most accessible method, requiring no external packages, involves using functions readily

available in Base R. Since the standard ifelse() function forces a common type, we exploit the fact

that it can reliably handle character strings. By converting the date results (both the 'true' and 'false'

conditions) into character strings before they enter ifelse(), we ensure the output of ifelse() is a

character vector, thus preserving the date information in a readable format.

Crucially, after ifelse() returns the resulting character vector, we must perform an explicit final step:

wrapping the entire expression in the as.Date() function. This final step converts the character

strings back into proper R Date objects, restoring the correct class attribute. This technique is

robust and universally applicable, making it an excellent choice when package dependencies must

be minimized. Although it requires a slightly verbose syntax due to the necessary double type

conversion (to character, then back to Date), it guarantees type stability within the constraints of

Base R's vectorization functions.

The following code demonstrates how to use the as.character() function alongside ifelse() to

perform the conditional date manipulation while ensuring the final column retains the Date format:

#if date is before 2022-01-20 then add 5 days

df$date <- as.Date(ifelse(df$date < '2022-01-20',

as.character(df$date+5),

as.character(df$date)))

#view updated data frame

df

date sales

1 2022-01-10 22

2 2022-01-22 35

3 2022-01-22 24

4 2022-01-23 20

5 2022-01-29 16

6 2022-02-13 19

As observed in the output, the first two dates ('2022-01-05' and '2022-01-17') were correctly

https://cran.r-project.org/doc/manuals/r-release/R-intro.html#Base-packages
https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/ifelse
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identified as being before the threshold and had five days added to them (resulting in '2022-01-10'

and '2022-01-22', respectively). Crucially, the date column has retained its Date class,

successfully circumventing the default numeric conversion.

Solution 2: Utilizing the Tidyverse Approach with dplyr::if_else()

For users heavily integrated into the Tidyverse ecosystem, the dplyr package offers a direct and

elegant solution through the if_else() function. Unlike its Base R counterpart, if_else() is

specifically designed to be type-stable. This means it strictly requires that the 'true' and 'false'

arguments (the results of the condition) are of the same class as the input or explicitly defined

output class, and it will throw an informative error if they are not. This strictness is a feature, not a

bug, as it guarantees that the output type is predictable and consistent with the input types.

When applying dplyr::if_else() to a column of Date objects, the function respects the Date class

throughout the operation. Because dates, when treated as numeric values, still represent time

differences, standard arithmetic operations (like adding 5 days) work seamlessly. The function

ensures that the resulting vector carries the Date class attribute, eliminating the need for manual

type casting or the intermediate conversion to character strings required by Base R. This simplifies

the code significantly, enhancing readability and reducing the potential for type-conversion errors.

To utilize this method, the dplyr library must first be loaded. The following example demonstrates

how if_else() achieves the same conditional update as the Base R method, but with cleaner and

more intuitive syntax due to its inherent type stability:

library(dplyr)

#if date is before 2022-01-20 then add 5 days

df$date <- if_else(df$date < '2022-01-20', df$date+5, df$date)

#view updated data frame

df

date sales

1 2022-01-10 22

2 2022-01-22 35

3 2022-01-22 24

4 2022-01-23 20

5 2022-01-29 16

6 2022-02-13 19

The resulting data frame confirms that the conditional logic was correctly applied, and most

https://www.tidyverse.org/
https://statistics.arabpsychology.com/?p=3557
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importantly, the date column retained its proper Date format, demonstrating the superiority of

if_else() over Base R's ifelse() for type-sensitive operations.

Solution 3: Achieving High Performance with data.table::fifelse()

When working with extremely large datasets (millions or billions of rows), performance often

becomes the primary concern. In such scenarios, the data.table package is the industry standard

for fast data manipulation in R. It provides the function fifelse(), which is a highly optimized,

lightning-fast version of the conditional vector function. Like dplyr::if_else(), fifelse() is designed

to be type-stable and avoids the unintended coercion issues of Base R's ifelse().

The underlying implementation of fifelse() leverages C-level optimization, making it significantly

faster than both the Base R and dplyr alternatives, especially as the data volume increases. For

date manipulation, fifelse() automatically handles the Date class, ensuring that the output is of the

same class as the input conditions. This makes the implementation very clean, mirroring the

simplicity of the dplyr approach while offering substantial performance gains for production

environments and big data analysis.

To use this method, you must install and load the data.table package. The structure of the call is

identical to that of if_else(), requiring only the condition, the 'true' result, and the 'false' result, all of

which are interpreted correctly within the context of Date objects:

library(data.table)

#if date is before 2022-01-20 then add 5 days

df$date <- fifelse(df$date < '2022-01-20', df$date+5, df$date)

#view updated data frame

df

date sales

1 2022-01-10 22

2 2022-01-22 35

3 2022-01-22 24

4 2022-01-23 20

5 2022-01-29 16

6 2022-02-13 19

As expected, the output is identical to the previous examples, confirming that the conditional logic

was executed correctly. Once again, the date column has retained its date format instead of being

converted to a numeric format, highlighting the reliability of fifelse() for type-stable operations in

https://r-datatable.com/
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high-throughput data processing.

Performance Considerations and Best Practices

While all three methods successfully solve the problem of date coercion, the choice of which

method to use often comes down to context, project requirements, and performance needs. The

Base R method using as.character() is ideal for simple scripts or environments where external

dependencies are strictly prohibited. It guarantees functionality without requiring any external

packages, but the verbose syntax and the double type conversion (character then Date) introduce

measurable overhead.

Both if_else() from dplyr and fifelse() from data.table offer cleaner, more readable syntax by

being inherently type-stable. For most standard analytical tasks involving moderately sized data

(up to a few hundred thousand rows), dplyr::if_else() provides an excellent balance of readability

and speed, aligning well with the modern Tidyverse workflow.

However, for extremely large data frames, the high-performance implementation of

data.table::fifelse() yields significant time savings. The speed advantage of the data.table

approach becomes pronounced when millions of conditional evaluations are required, making it the

preferred choice for large-scale data engineering or complex modeling pipelines where

computational efficiency is paramount. When selecting a method, consider the size of your dataset

and the importance of maintaining a minimal package footprint versus achieving maximum

processing speed.

Note: For extremely large data frames, the dplyr and data.table methods will be significantly

faster than the Base R method due to their optimized C/C++ backend implementations and

superior handling of vectorization.

Additional Resources

The following tutorials explain how to perform other common tasks in R, focusing on data

manipulation, type conversion, and efficient programming:
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