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# Provided survival data for the COMS cohort
coms_years <- c(
  0.0, 0.5, 0.7, 0.8, 1.0, 1.1, 1.3, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 
  2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.7, 2.9, 3.0, 3.1, 3.2, 3.3, 3.4, 3.5, 3.7, 
  3.8, 4.0, 4.0, 4.1, 4.2, 4.3, 4.4, 4.5, 4.7, 4.8, 4.9, 5.0, 5.1, 5.2, 5.3, 
  5.4, 5.5, 5.7, 5.7, 5.9, 6.0, 6.0, 6.2, 6.3, 6.4, 6.5, 6.5, 6.7, 6.8, 7.0, 
  7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 8.0
)

coms_percent_dead <- c(
  0.0, 0.3, 0.5, 0.8, 1.1, 1.4, 1.5, 2.3, 2.4, 2.3, 2.8, 2.9, 3.1, 3.1, 3.7, 
  4.0, 4.8, 5.4, 5.7, 6.2, 7.0, 7.5, 8.2, 8.9, 9.3, 10.3, 10.7, 11.4, 11.7, 
  12.1, 12.8, 13.6, 14.4, 14.9, 15.4, 15.8, 16.3, 17.1, 17.7, 18.0, 18.4, 18.8, 
  19.4, 19.5, 19.9, 20.2, 20.8, 21.2, 21.7, 21.9, 22.1, 22.8, 23.5, 23.6, 24.1, 
  24.2, 24.5, 24.6, 25.5, 25.9, 26.4, 26.9, 27.3, 27.8, 28.3, 28.3, 28.6, 28.7, 
  29.0
)

# Set total number of patients
coms_patients <- 1317
coms_final_mortality <- 0.290  # 29.0% final mortality

# Function to generate survival times and event status for COMS cohort
generate_survival_data_coms <- function(num_patients, years, percent_dead, final_mortality) {
  survival_times <- c()
  events <- c()
  cumulative_deaths <- 0
  
  # Calculate total deaths needed by the end of the period
  final_deaths <- round(final_mortality * num_patients)
  
  for (i in seq_along(years)) {
    expected_cumulative_deaths <- round((percent_dead[i] / 100) * num_patients)
    deaths_at_time <- expected_cumulative_deaths - cumulative_deaths
    
    # Ensure deaths_at_time is non-negative and handle missing values
    deaths_at_time <- ifelse(is.na(deaths_at_time), 0, max(0, deaths_at_time))
    
    # Make sure not to exceed the final deaths
    deaths_at_time <- min(deaths_at_time, final_deaths - cumulative_deaths)
    
    # If deaths_at_time is non-zero, append it to survival times and events
    if (deaths_at_time > 0) {
      survival_times <- c(survival_times, rep(years[i], deaths_at_time))
      events <- c(events, rep("yes", deaths_at_time))
    }
    
    cumulative_deaths <- cumulative_deaths + deaths_at_time
  }
  
  # Add the remaining censored data
  num_censored <- num_patients - cumulative_deaths
  survival_times <- c(survival_times, rep(max(years), num_censored))
  events <- c(events, rep("no", num_censored))
  
  data.frame(Survival_Time = survival_times, Event = events)
}

# Generate the COMS cohort
coms_data <- generate_survival_data_coms(coms_patients, coms_years, coms_percent_dead, coms_final_mortality)

# Save the COMS cohort data to an Excel file on the Desktop
write_xlsx(coms_data, "COMS_Survival_Cohort.xlsx")
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# Provided survival data for the NHS cohort with the correct percentages
years <- c(
  0.0, 0.1, 0.1, 0.2, 0.2, 0.3, 0.3, 0.3, 0.3, 0.4, 0.5, 0.6, 0.7, 0.7, 0.8, 
  0.9, 1.0, 1.1, 1.1, 1.3, 1.3, 1.3, 1.3, 1.4, 1.5, 1.6, 1.6, 1.6, 1.6, 1.6, 
  1.7, 1.7, 1.7, 1.7, 1.8, 1.8, 1.9, 1.9, 2.0, 2.0, 2.0, 2.1, 2.2, 2.2, 2.2, 
  2.3, 2.4, 2.5, 2.5, 2.6, 2.7, 2.8, 2.8, 2.9, 2.9, 2.9, 2.9, 3.0, 3.0, 3.0, 
  3.1, 3.2, 3.2, 3.4, 3.5, 3.5, 3.6, 3.7, 3.7, 3.7, 3.7, 3.8, 3.8, 3.8, 4.0, 
  4.2, 4.4, 4.6, 4.9, 5.0, 5.2, 5.4, 5.6, 5.8, 5.8, 5.8, 6.0, 6.2, 6.2, 6.3, 
  6.3, 6.3, 6.5, 6.6, 6.7, 6.7, 7.0, 7.3, 7.5, 7.7, 8.0
)

percent_dead <- c(
  0.0, 0.9, 1.9, 2.0, 2.0, 2.0, 2.2, 2.9, 4.1, 4.6, 4.6, 4.6, 4.6, 4.5, 4.6, 
  4.6, 4.6, 4.6, 4.6, 4.7, 5.6, 6.8, 6.8, 6.9, 6.9, 6.9, 7.3, 8.3, 9.1, 9.2, 
  9.3, 10.1, 11.2, 12.0, 11.7, 11.9, 11.9, 11.9, 12.5, 13.1, 13.9, 14.0, 14.0, 
  15.1, 16.3, 16.5, 16.5, 16.5, 16.5, 16.5, 16.6, 16.7, 16.6, 17.3, 18.2, 19.1, 
  18.9, 20.0, 21.2, 21.3, 21.3, 21.3, 21.2, 21.2, 21.3, 22.4, 24.0, 23.9, 25.0, 
  26.5, 26.9, 28.3, 29.5, 29.5, 29.5, 29.5, 29.5, 29.5, 29.5, 29.5, 29.5, 29.5, 
  29.5, 32.5, 32.5, 33.5, 35.5, 37.2, 37.5, 38.8, 41.3, 41.5, 41.5, 41.5, 45.4, 
  45.4, 45.4, 45.4, 45.4, 45.4
)

# Set total number of patients
nhs_patients <- 42
final_mortality <- 0.454  # 45.4% final mortality

# Function to generate survival times and event status
generate_survival_data <- function(num_patients, years, percent_dead, final_mortality) {
  survival_times <- c()
  events <- c()
  cumulative_deaths <- 0
  
  # Calculate total deaths needed by the end of the period
  final_deaths <- round(final_mortality * num_patients)
  
  for (i in seq_along(years)) {
    expected_cumulative_deaths <- round((percent_dead[i] / 100) * num_patients)
    deaths_at_time <- expected_cumulative_deaths - cumulative_deaths
    
    # Ensure deaths_at_time is non-negative and handle missing values
    deaths_at_time <- ifelse(is.na(deaths_at_time), 0, max(0, deaths_at_time))
    
    # Make sure not to exceed the final deaths
    deaths_at_time <- min(deaths_at_time, final_deaths - cumulative_deaths)
    
    # If deaths_at_time is non-zero, append it to survival times and events
    if (deaths_at_time > 0) {
      survival_times <- c(survival_times, rep(years[i], deaths_at_time))
      events <- c(events, rep("yes", deaths_at_time))
    }
    
    cumulative_deaths <- cumulative_deaths + deaths_at_time
  }
  
  # Add the remaining censored data
  num_censored <- num_patients - cumulative_deaths
  survival_times <- c(survival_times, rep(max(years), num_censored))
  events <- c(events, rep("no", num_censored))
  
  data.frame(Survival_Time = survival_times, Event = events)
}

nhs_data <- generate_survival_data(nhs_patients, years, percent_dead, final_mortality)

# Install and load writexl package if not already installed
if (!require(writexl)) install.packages("writexl")
library(writexl)

# Set the path to save the file on your Desktop
desktop_path <- "~/Desktop/NHS_Survival_Cohort.xlsx"

# Save the NHS cohort data to an Excel file on the Desktop
write_xlsx(nhs_data, desktop_path)

