Supplementary 
R code 
library(haven)
Birth<-read_dta("~/Birth.dta")
Birth<-na.omit(Birth)

library(dplyr)
Birth <- Birth %>%
  mutate(
    id = as.factor(V001), 
    Region = as.factor(Region),                       
    Residence = as.factor(Residence),                 
    Education = as.factor(Education),                 
    Wealth_Index = as.factor(Wealth_Index),          
    Contraceptive_use = as.factor(Contraceptive_use),
    age_first_marriage = as.factor(first_marriage),
    Marital_Status = as.factor(Marital_Status),       
    Husbands_desire_children = as.factor(Husbands_desire_children), 
    Media_access = as.factor(Media_access)            
  )

# Load necessary libraries
library(INLA)
library(brinla)
library(INLAjoint)
library(frailtyHL)
library(ggplot2)
library(gridExtra)

# INLA AFT Frailty models
formula = inla.surv(time = V212, event = V201) ~ Region + Residence + Education + 
  Wealth_Index + Contraceptive_use + age_first_marriage + Marital_Status + 
  Husbands_desire_children + Media_access + 
  f(id, model = "iid", hyper = list(prec = list(param = c(0.1, 0.1))))

# Weibull model
Birth.weibull <- inla(formula, family = "weibullsurv", data = Birth,
                      control.compute = list(dic = TRUE, waic = TRUE))
round(Birth.weibull$summary.fixed, 4)

# Log-normal model
Birth.lognormal <- inla(formula, family = "lognormalsurv", data = Birth,
                        control.compute = list(dic = TRUE, waic = TRUE))
round(Birth.lognormal$summary.fixed, 4)

# Log-logistic model
Birth.loglogistic <- inla(formula, family = "loglogisticsurv", data = Birth,
                          control.compute = list(dic = TRUE, waic = TRUE))
round(Birth.loglogistic$summary.fixed, 4)


# Compare the models
model_comparison <- data.frame(
  Model = c("Weibull", "Log-Normal", "Log-Logistic"),
  DIC = c(Birth.weibull$dic$dic,
          Birth.lognormal$dic$dic,
          Birth.loglogistic$dic$dic),
  WAIC = c(Birth.weibull$waic$waic,
           Birth.lognormal$waic$waic,
           Birth.loglogistic$waic$waic)
)
model_comparison[, 2:3] <- round(model_comparison[, 2:3], 2)
print(model_comparison)


#Density
density_plot_list <- list()
fixed_effects <- names(Birth.loglogistic$marginals.fixed)
for (i in seq_along(fixed_effects)) {
  marg <- Birth.loglogistic$marginals.fixed[[i]]
  marg_df <- data.frame(x = marg[, 1], y = marg[, 2])  # Convert to data frame
  p <- ggplot(marg_df, aes(x = x, y = y)) +
    geom_line(color = "darkblue", size = 1.2) +
    geom_vline(xintercept = 0, linetype = "dashed", color = "red") +
    ggtitle(paste("Density of", fixed_effects[i])) +
    xlab("Posterior Mean") + ylab("Density") +
    theme_minimal(base_size = 12) +
    theme(plot.title = element_text(size = 14, face = "bold"))
  density_plot_list[[i]] <- p
}
windows(width = 16, height = 10)
mlayout_density <- marrangeGrob(grobs = density_plot_list, nrow = 4, ncol = 3)
print(mlayout_density)

# Trace plots
fixed_effects <- rownames(Birth.weibull$summary.fixed)
plot_list <- list()
for (i in seq_along(fixed_effects)) {
  marginal <- inla.tmarginal(function(x) x, Birth.weibull$marginals.fixed[[i]])
  samples <- inla.rmarginal(1000, marginal)
  trace_data <- data.frame(Iteration = 1:length(samples), Value = samples)
  p <- ggplot(trace_data, aes(x = Iteration, y = Value)) +
    geom_line(color = "royalblue") +
    ggtitle(paste("Trace Plot of", fixed_effects[i])) +
    xlab("Iteration") + ylab("Value") +
    theme_minimal(base_size = 12) +
    theme(plot.title = element_text(size = 14, face = "bold"))
  
  plot_list[[i]] <- p
}

# Open a new window 
windows(width = 16, height = 10)
mlayout <- marrangeGrob(grobs = plot_list, nrow = 4, ncol = 3)
print(mlayout)
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