
library(tidyverse)
library(mlVAR)
library(tsibble)
library(dplyr)
library(qgraph)
library(lm.beta)
library(data.table)
library(data.table)

#=================================Step 1: Read in clean data==========================

#Read in the cleaned data
#setwd()
setwd("/Users/Katy/Desktop")
data <- data.table(read.csv('EMA_FINAL.csv')) 

#Get rid of the variables we dont need 
study_vars = names(data)[grep("[0-9]_$",names(data))]
study_vars = study_vars[-grep("^eating_situations",study_vars)]


#Structure our data to be in the correct long format and add beep and day variables
data_wide_long <- data %>% select(ParticipantID, study_vars, day) %>%
  pivot_longer(cols = study_vars,
               names_to = c(".value","ping"),
               names_pattern = "(.*)(\\d)_",
               values_to = "score")

Data_KT <- data_wide_long

colnames(Data_KT)[4] <- "beep" #beep instead of ping
Data_KT$beep <- as.numeric(Data_KT$beep)
Data_KT$day  <- as.numeric(Data_KT$day)


#=================================Step 2: Detrending==================================

# Alpha to detrend:
alpha <- 0.05


# Data frame with empty values for fitted effects (all):
fitted_all <- expand.grid(
  beep = seq(min(Data_KT$beep),max(Data_KT$beep)),
  day = seq(min(Data_KT$day),max(Data_KT$day))
)

# Data frame with empty values for day trends:
fitted_day <- data.frame(
  day = seq(min(Data_KT$day),max(Data_KT$day))
)

# Data frame with empty values for beeps:
fitted_beep <- data.frame(
  beep = seq(min(Data_KT$beep),max(Data_KT$beep))
)

# Data frame to store p-values:
p_values <- data.frame(
  var = c("day", "beep")
)

# Also empty data frame list for test statistics:
testStatistics <- list()
coefficients <- list()
stdcoefficients <- list()

# Make the beep variable factor in dataset:
Data_KT$beepFactor <- factor(Data_KT$beep, levels = 0:3, labels = c("09:00 - 12:00","12:00 - 15:00","15:00 - 18:00","18:00 - 21:00"))
fitted_all$beepFactor <- factor(fitted_all$beep, levels = 0:3, labels = c("09:00 - 12:00","12:00 - 15:00","15:00 - 18:00","18:00 - 21:00"))
fitted_beep$beepFactor <- factor(fitted_beep$beep, levels = 0:3, labels = c("09:00 - 12:00","12:00 - 15:00","15:00 - 18:00","18:00 - 21:00"))


# Add the midpoints as time variable:
Data_KT$midTime <- as.character(factor(Data_KT$beep, levels = 0:3, labels = c("10:30","13:30","16:30","19:30")))
Data_KT$midTime <- as.POSIXct(paste(Data_KT$day,Data_KT$midTime), format = "%Y-%m-%d %H:%M", tz = "Europe/Amsterdam")

fitted_all$midTime <- as.character(factor(fitted_all$beep, levels = 0:3, labels = c("10:30","13:30","16:30","19:30")))
fitted_all$midTime <- as.POSIXct(paste(fitted_all$date,fitted_all$midTime), format = "%Y-%m-%d %H:%M", tz = "Europe/Amsterdam")

# Data frame to store detrended data:
data_detrended <- Data_KT



# Fix curves:
for (v in seq_along(varLabs1)){
  formula <- as.formula(paste0(varLabs1[v], " ~ 1 + day + factor(beep)")) #why 1? With or without 1 results seem to be the same
  lmRes <- lm(formula, data = Data_KT)
  
  # Fixed effects:
  fixed <- coef(lmRes)
  
  # make zero if not significant at alpha:
  p_values[[varLabs1[v]]] <- anova(lmRes)[["Pr(>F)"]][1:2]
  if (p_values[[varLabs1[v]]][1] > alpha){
    fixed[2] <- 0
  }
  if (p_values[[varLabs1[v]]][2] > alpha){
    fixed[3:5] <- 0
  }
  
  # Add to DFs:
  fitted_all[,varLabs1[v]] <- fixed[1] + fixed[2] * fitted_all[["day"]]  +  fixed[3] * (fitted_all[["beep"]] == 1)  + 
    fixed[4] * (fitted_all[["beep"]] == 2) + fixed[5] *  (fitted_all[["beep"]] == 3)
  
  fitted_day[,varLabs1[v]] <- fixed[1] + fixed[2] * fitted_day[["day"]]
  
  fitted_beep[,varLabs1[v]] <- fixed[1] + fixed[2] * median(fitted_day[["day"]]) +  fixed[3] * (fitted_beep[["beep"]] == 1)  + 
    fixed[4] * (fitted_beep[["beep"]] == 2) + fixed[5] *  (fitted_beep[["beep"]] == 3)
  
  # Detrend data:
  data_detrended[,varLabs1[v]] <- Data_KT[,varLabs1[v]] - (fixed[1] + fixed[2] * as.numeric(Data_KT[["day"]])  +  fixed[3] * (Data_KT[["beep"]] == 1)  + 
                                                           fixed[4] * (Data_KT[["beep"]] == 2) + fixed[5] *  (Data_KT[["beep"]] == 3))
  
  # Test statistic dataframe:
  ids <- rownames(anova(lmRes))
  testStatistics[[v]] <- cbind(data.frame(var = varLabs1[v], effect = ids), anova(lmRes))
  
  coefficients[[v]] <- data.frame(
    var = varLabs1[v],
    type = names(coef(lmRes)),
    coef = coef(lmRes),
    std = coef(lm.beta(lmRes))
  )
}

# Save detrended data
saveRDS(data_detrended, "data_detrended_4KT.RData")
data_detrended<-readRDS("data_detrended_4KT.RData")


#=================================Step 2.5: KPSS Stationarity Tests=========================
library(tseries)


kpss_results <- data.frame(
  variable      = character(),
  participant   = character(),
  stat_raw      = numeric(),
  pval_raw      = numeric(),
  stat_detrended = numeric(),
  pval_detrended = numeric(),
  stringsAsFactors = FALSE
)

for (v in varLabs1) {
  for (pid in unique(Data_KT$ParticipantID)) {
    
    raw_series       <- Data_KT[Data_KT$ParticipantID == pid, ][[v]]
    detrended_series <- data_detrended[data_detrended$ParticipantID == pid, ][[v]]
    
    # Drop NAs — KPSS requires complete series
    raw_series       <- na.omit(raw_series)
    detrended_series <- na.omit(detrended_series)
    
    # Need at least a few observations to run the test
    if (length(raw_series) < 10 || length(detrended_series) < 10) next
    
    kpss_raw       <- tryCatch(kpss.test(raw_series,       null = "Trend"), error = function(e) NULL)
    kpss_detrended <- tryCatch(kpss.test(detrended_series, null = "Trend"), error = function(e) NULL)
    
    if (is.null(kpss_raw) || is.null(kpss_detrended)) next
    
    kpss_results <- rbind(kpss_results, data.frame(
      variable       = v,
      participant    = pid,
      stat_raw       = kpss_raw$statistic,
      pval_raw       = kpss_raw$p.value,
      stat_detrended = kpss_detrended$statistic,
      pval_detrended = kpss_detrended$p.value,
      stringsAsFactors = FALSE
    ))
  }
}

# ---- Summary: proportion of participants with non-stationary series ----
kpss_summary <- kpss_results %>%
  group_by(variable) %>%
  summarise(
    n_participants          = n(),
    n_nonstationary_raw     = sum(pval_raw      < 0.05, na.rm = TRUE),
    n_nonstationary_detrend = sum(pval_detrended < 0.05, na.rm = TRUE),
    pct_nonstat_raw         = round(mean(pval_raw      < 0.05, na.rm = TRUE) * 100, 1),
    pct_nonstat_detrend     = round(mean(pval_detrended < 0.05, na.rm = TRUE) * 100, 1),
    .groups = "drop"
  )

print(kpss_summary)


#=============================Step 3: Variable Decisions=================
varLabs1 <- c("sad", "upset", "ashamed", "afraid", "hostile", "guilty”, “nervous", "preferred ", "missed", "slowly", "not_finish", "refused_foods", "refused_others", "same ", "declined ") 


#==========================Step 4: Estimate Network=====================
beepvar <- "beep"
dayvar <- "day"

mlVAR_group <- mlVAR(
  data_detrended,
  vars = varLabs1,
  idvar = "ParticipantID",
  lags = 1,
  dayvar = "day",
  beepvar = "beep",
  temporal = "orthogonal",
  estimator = "lmer"
)

#=================Step 5: Plot the networks===================================================

# Plot the network
plot(mlVAR_group, type = "temporal", labels = varLabs1, layout = "spring", legend = FALSE, negDashed = TRUE, color = c("lightsteelblue3"))

# Save the network plot
pdf("group_network.pdf", height = 8, width = 9)
plot(mlVAR_group, type = "temporal", labels = varLabs1, layout = "spring", legend = FALSE, negDashed = TRUE, color = c("lightsteelblue3"))
dev.off()

summary(mlVAR_group)

summary(mlVAR_group)
#=================Step 6: Plot correls=========================================

# Plot PCC 
u1 <- plot(mlVAR_group, 
           type = "contemporaneous", 
           measure = "PCC", 
           labels = varLabs1, 
           layout = "spring", 
           legend = FALSE, 
           negDashed = TRUE, 
           color = c("lightsteelblue3"))



# Plot PDC 
u1 <- plot(mlVAR_group, 
           type = "temporal", 
           measure = "PDC", 
           labels = varLabs1, 
           layout = "spring", 
           legend = FALSE, 
           negDashed = TRUE, 
           color = c("lightsteelblue3"))



#Centrality plots
pdf("u1-2.pdf")
c1 <- centralityPlot(u1)
dev.off()
summary(c1)



library(readxl)
library(graphicalVAR)
library(qgraph)
library(data.table)
library(tidyverse)

#=================================Step 1: Cleaning==================================
#Read in the de-trended participant data
#setwd()
setwd("/Users/katy/Desktop")
data <- data.table(read_xlsx("Participant.xlsx",na="NA")) 

#Get rid of the variables we dont need 
study_vars = names(data)[grep("[0-9]_$",names(data))]
study_vars = study_vars[-grep("^eating_situations",study_vars)]

#Structure our data to be in the correct long format and add beep and day variables
data_wide_long <- data %>% select(ParticipantID, study_vars, day) %>%
  pivot_longer(cols = study_vars,
               names_to = c(".value","ping"),
               names_pattern = "(.*)(\\d)_",
               values_to = "score")

Data_KT <- data_wide_long

colnames(Data_KT)[4] <- "beep" #beep instead of ping
Data_KT$beep <- as.numeric(Data_KT$beep)
Data_KT$day  <- as.numeric(Data_KT$day)

#=============================Step 2: Variable Decisions=============================
# Define variable names (for data) and labels (for plotting)
varLabs <- c("sad", "upset", "ashamed", "nervous", "preferred_foods_time",
             "missed_time")

nodeLabels <- c("Sad", "Upset", "Ashamed", "Nervous", "preferred", "missed")

#==========================Step 3: Estimate Idiographic Networks=====================
beepvar <- "beep"
dayvar <- "day"

N1 <-graphicalVAR(data = Data_KT,  
                  vars=varLabs, dayvar=dayvar, beepvar=beepvar, 
                  idvar = "ParticipantID", gamma = 0.1)

summary(N1)

#======================Step 4: Plot the Networks========================================
plot(N1, nodeNames = varLabs, labels = nodeLabels, layout = "spring", legend = TRUE, negDashed = T)

png("contemp.png", units="in", width=11, height=6, res = 300)

u1 <- plot(N1, "PCC", labels = nodeLabels, edge.labels = TRUE,
     layout="spring", color = c("lightsteelblue3"), negDashed = T)
dev.off()

png("graph_plot2.png", units="in", width=11, height=6, res = 300)

u2 <- plot(N1, "PDC", labels = nodeLabels, edge.labels = FALSE,
     layout="spring", color = c("lightsteelblue3"), negDashed = T)

dev.off()


summary(N1)

#===================Step 6: Get the Centrality Plots====================================
#Get the centrality information
pdf("centrality.pdf")
c1 <- centralityPlot(u1)
c2 <- centralityPlot(u2)
dev.off()
c2 <- centralityTable(u1)
write.csv(c2, "personcentrality.csv")









