ANOVA & Kruskal-Wallis
#ANOVA AND KRUSKAL-WALLIS
#STEP 1 - Set working directory and load data (must be saved as CVS file!)
#note – for this example, the ‘weightloss’ dataset (on ledge) has been used. 
#in this example, we are trying to determine whether the ‘program’ a person is on influences their ‘weight_loss’. There are three different programs (A,B & C).
#Predictor variable = program
#Outcome variable = weight_loss
attach(weightloss)
#Tell R that your predictor variable is categorical data using the code below:
weightloss$program <- as.factor(program)
attach(weightloss)
_________________________________________________________
#STEP 2 – Load necessary packages
library(dplyr)    # for data manipulation
library(ggplot2)  # for data visualization
library(carData)   # for Levene's Test 
library(car) # for Levene's Test
library(tidyverse) #for altering data format
library(agricolae) #for post-hoc test
#If you got an ERROR message, you may first need to install these packages
_________________________________________________________
#Before running a test, we must check:
  # Normality – whether our outcome variable data (split by predictor categories) are normally distributed.
  # Homogeneity of variance – whether the spread (variance) of our outcome variable data are similar when split by predictor categories. 
_________________________________________________________
#STEP 3 – check for normal distribution
#start by splitting your outcome variable by the predictor variable groups.
splitdata<- split(weight_loss,program)

#make it into a dataframe (this allows you to easily view and summarise it)
splitdata <- data.frame(splitdata)

#run Shapiro-Wilk test on each of the groups
shapiro.test(splitdata$A)
shapiro.test(splitdata$B)
shapiro.test(splitdata$C)
#If any P-value is less than 0.05 = not normal (use non-parametric Kruskal-Wallis – go to step 5)
#If all P-values are greater than 0.05 = normal distribution (check variance – step 4)
_________________________________________________________
#STEP 4 - check for equal variance using Levene’s test
leveneTest(weight_loss~program)
#If p-value is less than 0.05 = variance not equal (use non-parametric Kruskal-Wallis test)
#If p-value is greater than 0.05= equal variance (use ANOVA)
_________________________________________________________
#STEP 5 – run test
#ANOVA 
anova_model <- aov(weight_loss~program)
summary(anova_model)

#Kruskal-Wallis
kruskal.test(weight_loss~program)
_________________________________________________________
#STEP 6 - Interpret output
#If p-value is less than 0.05 = significant difference between groups (you must now run a post-hoc test to see WHERE the differences are) 
#If p-value is greater than 0.05 = no significant difference between groups _________________________________________________________

#STEP 7 - post-hoc test
#If you used an ANOVA, run a post-hoc Tukey
TukeyHSD(anova_model)

#If you used a Kruskal-Wallis, run post-hoc Wilcoxons
pairwise.wilcox.test(weight_loss,program)
_________________________________________________________
#STEP 8 - Interpret output
#p-value is less than 0.05 = significant difference between groups being compared
#p-value is greater than 0.05 = no significant difference between groups being compared
_________________________________________________________
#STEP 9 – display in appropriate graph 
#if you used an ANOVA, display using a bar plot with error bars
# if you used a Kruskal-Wallis, display using a box plot

#Bar plot (with error bars)
#bar plot
#create a summary of your data
summary_data <- weightloss %>%
  group_by(program) %>%
  summarise(
    mean_loss = mean(weight_loss, na.rm = TRUE),
    se_loss = sd(weight_loss, na.rm = TRUE) / sqrt(n()),
    .groups = "drop"
  )


#create graph
ggplot(summary_data, aes(x=program, y=mean_loss, fill=program))+       
  geom_col()+         
  geom_errorbar(aes(ymin=mean_loss- se_loss,                            
                    ymax=mean_loss+ se_loss),                        
                width=0.2)+
  labs(
    x = "axis title",
    y = "axis title"
  ) +
  theme_minimal() +
  theme(legend.position = "none")
_________________________________________________________
#Boxplot
boxplot(weight_loss~program, xlab = "Program", ylab = "Mean Weight Loss", col=c("lightblue","lightgreen","orange"))
