Population Pyramid
Dan Kalleward
Introduction
In this tutorial, we're going to recreate Stephanie Evergreen's Population Pyramid in R. Her original image from Excel is shown below.
[image: image1.png]Leading causes of death for males and females are
notable exceptions.

ilar, with a few

Male Female

e T

UnintentionalInjuries

s s fEoa

swoke
Disbetes 3.1 [ 2%

suicde 25% [l notintop 10
Atnemers 20% [N
Fu & Preumaria 204 2
Kaney Disease 1o% %

scterss notintop 10 [l1%




Quick Notes!
We’ll be using the ggplot2 package to complete this visualization.
If you're in a rush, scroll down to the end of the tutorial to see the code in full. Otherwise, we'll be completing the tutorial in stages.
Helpful Resource!
If you'd like to follow along with a reference guide, click here to view a PDF covering the package's functions.
The Data
Let's start by reviewing the data.
Stephanie’s graph reviews 11 leading causes of death, and it is contrasted by male against female percentages. The visualization is arranged from the highest to lowest rates of death by males.
Data Organization
We can create different vectors to catalogue different data, including the different diseases, the male mortality rates, and the female mortality rates. Then we’ll create and organize a usable data set from this information.
# Define conditions.
condition <- c("Septicemia","Kidney Disease","Flu & Pneumonia","Alzheimer's","Suicide","Diabetes","Stroke","Respiratory","Unintentional Injuries","Cancer","Heart disease")
# List values for males.
male <- c(.000,.018,.020,.020,.025,.031,.042,.054,.063,.241,.246)
# List values for females.
female <- c(.015,.018,.023,.047,.000,.028,.061,.060,.037,.218,.229)
# Create a data set from the variables
data <- data.frame(condition,male,female)
We also want to reformat it using the reshape2 package.
# Load the 'reshape2' package.
library(reshape2)
cause <- melt(data, id = "condition")
# View the dataset to see how it has changed.
cause
##                 condition variable value
## 1              Septicemia     male 0.000
## 2          Kidney Disease     male 0.018
## 3         Flu & Pneumonia     male 0.020
## 4             Alzheimer's     male 0.020
## 5                 Suicide     male 0.025
## 6                Diabetes     male 0.031
## 7                  Stroke     male 0.042
## 8             Respiratory     male 0.054
## 9  Unintentional Injuries     male 0.063
## 10                 Cancer     male 0.241
## 11          Heart disease     male 0.246
## 12             Septicemia   female 0.015
## 13         Kidney Disease   female 0.018
## 14        Flu & Pneumonia   female 0.023
## 15            Alzheimer's   female 0.047
## 16                Suicide   female 0.000
## 17               Diabetes   female 0.028
## 18                 Stroke   female 0.061
## 19            Respiratory   female 0.060
## 20 Unintentional Injuries   female 0.037
## 21                 Cancer   female 0.218
## 22          Heart disease   female 0.229
Create the Visual
Before we begin, let's tackle a few things.
Prep
The first action we need to take is to create a way for the data for males to proceed in the opposite direction as the data for females. The easiest way to accomplish this is to turn all male values into negative values. See the code snippet below.
# Convert all male values to negative values.
cause$value[1:11] <- -1 * cause$value[1:11]
We also need to ensure that the visualization will be arranged from top to bottom by the leading male causes of death. See the code.
# Arrange male values from largest to smallest.
cause$condition <- factor(cause$condition, levels = cause$condition[order(cause$value[11:1])])
Now we're ready.
Visual Foundations
We’ll start by mapping variables appropriately within the ggplot function. In this case, we’re going to switch the x and y variables so that we can flip the axes and display bar charts horizontally.
We’re also going to subset the data into two sets of bar charts by using functionality from the plyr package. See the code snippet below.
# Load necessary packages.
library(ggplot2)
library(plyr)
# Save the graph as an object so that it may be added to or modified as needed.
plot <- ggplot(cause, aes(x = condition, y = value, fill = variable)) + 
  geom_bar(subset = .(variable == "female"), stat = "identity", position = "identity", width = 0.7) + 
  geom_bar(subset = .(variable == "male"), stat = "identity", position = "identity", width = 0.7) +
  scale_y_continuous(breaks = seq(-1,1,.1)) +
  coord_flip()
# Type the name of the visualization in order to display it.
plot
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Tidy up
We have a lot of annotations to add, so let’s clean up the visualization and prepare it for all of the labels that we're going to apply.
# Save the hex color values as objects.
yellow <- "#ffca72"
orange <- "#ff9642"
# Add aesthetics to the graph using theme(), labs(), and scale_fill_manual() functions.
plot <- plot +
  theme_bw() +
  theme(
    legend.position = "none",
    panel.border=element_blank(),
    panel.grid=element_blank(),
    axis.ticks=element_blank(),
    axis.text.x=element_blank()
  ) +
  scale_fill_manual(values = c(male = yellow, female = orange)) +
  labs(x = "", y = "")
# Display the visualization.
plot
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Annotations
This visualization has a total of 24 annotations.
Half of the labels are for relating to males and are slightly offset to the left, and the other half are relating to females and are slightly offset to the right.
For either gender, some of the annotations fit within the bars, but some of them need to be pinned to the left (or right) ends beyond their respective bars.
There are also two cases where the annotation is simply "not in the top 10".
This means that we have to do a lot of small variations of the same annotation function. Use copy-and-paste to save time, and let's begin.
# Add annotations with annotate() function.
plot <- plot +
  annotate("text", x = 7:11, y = -0.005, label = paste(cause$value[7:11]*-100, "%", sep = ""), 
           color = "black", size = 3, hjust = 1) +
  annotate("text", x = 2:6, y = -0.005 + cause$value[2:6], label = paste(cause$value[2:6]*-100, "%", sep = ""),
           color = "black", size = 3, hjust = 1) +
  annotate("text", x = 1, y = -0.005, label = "not in top 10", 
           color = yellow, size = 3, hjust = 1) +
  annotate("text", x = 1:3, y = 0.005 + cause$value[12:14], label = paste(cause$value[12:14]*100, "%", sep = ""), 
           color = "black", size = 3, hjust = 0) +
  annotate("text", x = 4, y = 0.005, label = paste(cause$value[15]*100, "%", sep = ""), 
           color = "black", size = 3, hjust = 0) +
  annotate("text", x = 5, y = 0.005, label = "not in top 10", 
           color = orange, size = 3, hjust = 0) +
  annotate("text", x = 6, y = 0.005 + cause$value[17], label = paste(cause$value[17]*100, "%", sep = ""), 
           color = "black", size = 3, hjust = 0) +
  annotate("text", x = 7:11, y = 0.005, label = paste(cause$value[18:22]*100, "%", sep = ""),
           color = "black", size = 3, hjust = 0) +
  annotate("text", x = 12, y = -0.005, label = "Male", 
           color = yellow, size = 4, hjust = 1, vjust = 1, fontface = "bold") +
  annotate("text", x = 12, y = 0.005, label = "Female", 
           color = orange, size = 4, hjust = 0, vjust = 1, fontface = "bold")
# Display the visualization.
plot
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Title
All we have to do now is include the title. The ggtitle makes this easy, and the plot.title theme attribute gives it customization.
# Add a title.
plot <- plot +
  ggtitle("Leading causes of death for males and females are similar, with a few \nnotable exceptions.") +
  theme(
    plot.title=element_text(hjust = 0, vjust = 1, size = 11, face = "bold")
  )
# Display the visualization.
plot
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Export File
Use the ggsave() function to save the file to a PDF or other format.
ggsave(file="population_pyramid.pdf", dpi=150)
Code Review
The code for our graph is displayed from beginning to end below.
# Load the necessary packages.
library(ggplot2)
library(plyr)
# Convert all male values to negative values.
cause$value[1:11] <- -1 * cause$value[1:11]
# Order the graph by descending values of male causes of death.
cause$condition <- factor(cause$condition, levels = cause$condition[order(cause$value[11:1])])
# Create, clean, and label the graph.
ggplot(cause, aes(x = condition, y = value, fill = variable)) + 
  geom_bar(subset = .(variable == "female"), stat = "identity", position = "identity") + 
  geom_bar(subset = .(variable == "male"), stat = "identity", position = "identity") + 
  scale_y_continuous(breaks = seq(-1,1,.1)) + 
  coord_flip() + 
  theme_bw() +
  theme(
    legend.position="none",
    plot.title=element_text(hjust = 0, vjust = 1, size = 11, face = "bold"),
    panel.border=element_blank(),
    panel.grid=element_blank(),
    axis.ticks=element_blank(),
    axis.text.x=element_blank()
  ) +
  labs(x = "", y = "") +
  scale_fill_manual(values = c(
    male = yellow,
    female = orange)
    ) +
  annotate("text", x = 7:11, y = -0.005, label = paste(cause$value[7:11]*-100, "%", sep = ""), color = "black", size = 3.2, hjust = 1) +
  annotate("text", x = 2:6, y = -0.005 + cause$value[2:6], label = paste(cause$value[2:6]*-100, "%", sep = ""), color = "black", size = 3.2, hjust = 1) +
  annotate("text", x = 1, y = -0.005, label = "not in top 10", color = yellow, size = 3.2, hjust = 1) +
  annotate("text", x = 1:3, y = 0.005 + cause$value[12:14], label = paste(cause$value[12:14]*100, "%", sep = ""), color = "black", size = 3.2, hjust = 0) +
  annotate("text", x = 4, y = 0.005, label = paste(cause$value[15]*100, "%", sep = ""), color = "black", size = 3.2, hjust = 0) +
  annotate("text", x = 5, y = 0.005, label = "not in top 10", color = orange, size = 3.2, hjust = 0) +
  annotate("text", x = 6, y = 0.005 + cause$value[17], label = paste(cause$value[17]*100, "%", sep = ""), color = "black", size = 3.2, hjust = 0) +
  annotate("text", x = 7:11, y = 0.005, label = paste(cause$value[18:22]*100, "%", sep = ""), color = "black", size = 3.2, hjust = 0) +
  annotate("text", x = 12, y = -0.005, label = "Male", color = yellow, size = 3.2, hjust = 1, vjust = 1.1, fontface = "bold") +
  annotate("text", x = 12, y = 0.005, label = "Female", color = orange, size = 3.2, hjust = 0, vjust = 1.1, fontface = "bold") +
ggtitle("Leading causes of death for males and females are similar, with a few \nnotable exceptions.")
