APPENDICES
Appendix A – Variables, questions and categorizing for statistical analyses

	Variable
	Question
	Answer options in the questionnaire
	Categories for statistical analyses

	1. Gender
	Are you a boy or a girl?
	1) boy 2) girl
	1) boy 2) girl

	2. Level of education
	What sort of education do you follow?
	1) vmbo-b/k 2) vmbo-t 3) havo 4) vwo
	1) vmbo-b/k 2) vmbo-t 3) havo 4) vwo

	3. Physical health
	Have you been in treatment for a chronic disease with a health care professional? (only 16-17) 
	1) yes 2) no
	1) yes 2) no

	
	Do you use medication prescribed by a doctor?
	1) yes 2) no
	1) yes 2) no

	4. Mental health
	How do you feel and how do you do? 
(25 questions, SDQ33)

	1) not true 2) a bit true 3) certainly true
	Combined in a total score
1) normal 2) slightly increased 3) increased

	5. Bullying
	How often have you been bullied at school in the last 3 months?
	1) never 2) less than 2x a month 3) 2-3x a month 4) 1x a week 5) multiple times a week
	1) never 2) has been bullied

	
	How often have you bullied another student in the last 3 months?
	1) never 2) less than 2x a month 3) 2-3x a month 4) 1x a week 5) multiple times a week
	1) never 2) has bullied

	6. Problems caused by social media 
	Can you indicate how often you have one of the experiences below?
· Find it difficult to quit social media
· Others say less time should be spent on social media
· Rather use social media than spend time with others in real life
· Feel restless, stressed or irritated when you cannot use social media
· Hurry with your homework to use social media
· Use social media when you feel bad
· Sleep deprivation because of social media
	1) never 2) rarely 3) sometimes 4) often 5) very often
	Total score of 7 items

	7. Problems caused by gaming
	Can you indicate how often you have one of the experiences below?
· Find it difficult to quit gaming
· Others say less time should be spent on gaming
· Rather game than spend time with others in real life
· Feel restless, stressed or irritated when you cannot game
· Hurry with your homework to game
· Game when you feel bad
· Sleep deprivation because of social media
	1) never 2) rarely 3) sometimes 4) often 5) very often
	Total score of 7 items

	8. Health behaviour

	How many days in a week do you move for at least one hour? (NNGB)
	Number of days
	1) according to standard (>5d/week)
2) below standard
3) far below standard (<1x/week)

	
	How many days in a week do you have breakfast?
	Number of days
	1) according to standard (7d/week)
2) below standard

	
	How many days in a week do you eat fruit?
	Number of days
	1) according to standard (7d/week)
2) below standard

	
	How many days in a week do you eat vegetables?
	Number of days
	1) according to standard (7d/week)
2) below standard

	9. Alcohol use
	On how many days in the last 4 weeks have you consumed 5 or more drinks with alcohol at one occasion?
	Number of days
	1) never 2) 1 day 3) 2 days 4) 3-4 days 5) 5-6 days 6) 7-8 days 7) >9 days

	
	How often in the last 4 weeks have you been tipsy or drunk because of drinking alcohol?
	Number of days
	1) never 2) 1 day 3) 2 day 4) 3 day 5) 4-10 days 6) >11 days

	
	Do you think you are drinking too much alcohol? (only 16-17)
	1) yes 2) no
	1) yes 2) no

	10. Substance use
	How often do you smoke now?
	1) I don’t smoke 2) <1x/week 3)>1x/week 4) daily
	1) currently does not smoke 2) currently smokes

	
	On how many days in the last 4 weeks have you used weed or hash?
	Number of days
	1) has not used in the last 4 weeks
2) used in the last 4 weeks

	
	Have you ever used one of the following substances: XTC, cocaine, magic mushrooms, LSD, GHB, heroine and/or nitrous oxide?
	1) yes 2) no
	1) yes 2) no

	11. Sexual behaviour
	Have you ever had sexual intercourse?
	1) yes 2) no
	1) yes 2) no

	
	Have you always used a condom when you had sex?
	1) no 2) yes 3) can’t remember
	1) no 2) yes 3) can’t remember

	12. Family relations
	With who do you live the most days of the week?

	1) both parents 2) stepfamily 3) co-parents 4) single parent 5) alone / with others
	1) two parents 2) one parent 3) alone / with others

	
	How are things going between you and the people you live with? (only 19-20)
	Scale 1: very bad - 10: very good
	Number on scale

	
	How good can you talk with your parents / caregivers? (only 19-20)
	Scale 1: very bad - 10: very good
	Number on scale

	
	Do you have enough money at home for food, sport, clothes and trips? (only 19-20)
	Scale 1: very bad - 10: very good
	Number on scale

	13. Adverse life events
	Have you been dealing with an illness, disability or addiction at home? (only 19-20)
	1) yes 2) no
	1) yes 2) no

	
	Have you ever been mentally or physically abused? 
	1) yes 2) no
	1) yes 2) no

	
	Have you ever had a sexual experience with someone without wanting to? 
	1) yes 2) no
	1) yes 2) no

	14. Perceived safety
	In what places do you sometimes feel unsafe? 
· On the street in own neighbourhood
· On the street in other neighbourhood
· In the mall
· At home
· At school
· While going out
· At public transport locations
· At the train / bus / metro station
· At sports accommodations
· Other
	Checking boxes
1) yes 2) no
	1) never feels unsafe 
2) feels unsafe in at least one place

	
	Have any of the following things happened to you in the past 12 months?
· Bike / moped / scooter stolen
· Money stolen
· Other belongings stolen
· Belongings destroyed
· Threatened
· Blackmailed
· Beaten up
	1 Checking boxes
1) yes 2) no
	1) none of the events 
2) at least one of the events

	15. Financial status
	Do you ever run out of money?
	1) yes, often 2) yes, sometimes 3) never
	1) yes, often 2) yes, sometimes 3) never

	16. School rating
	How do you like school?
	1) very nice 2) nice 3) okay 4) not nice 5) terrible
	1) very nice 2) nice 3) okay 4) not nice 5) terrible

	School absenteeism
	In the last 4 weeks of school, how many days have you stayed home because you were sick?
	Number of days
	Number of days

	
	In the last 4 weeks of school, how many hours of classes have you skipped school?
	Number of hours
	Number of hours



Appendix B - Fit indicators for the different models in the LPA29

	Model
	Log-likelihood
	AIC
	BIC
	Entropy

	1 profile
	-98865.17
	197794.342
	198008.129
	1.000

	2 profiles
	-93840.73
	187779.459
	188106.820
	1.000

	3 profiles
	-91813.88
	183759.764
	184200.699
	0.965

	4 profiles
	-83943.16
	168052.327
	168606.837
	0.999

	5 profiles
	-84461.23
	169122.469
	169790.554
	0.977






Appendix C - Categorization of the reasons for absenteeism

	Category
	Reasons from the 11 answer options
	Reasons from the open answer box

	Motivation
	Boring
Sees no use in school
	Did not see utility in school
Neutral answers (such as: ‘it’s school’ or ‘just because’)

	Tiredness 
	X
	Lessons start too early
Feels tired

	Stress
	Stress 
	Too many exams
Too much homework

	School
	Poor school climate
The way of teaching is not fun
Teachers not friendly
Not enough attention for students’ problems
	Comments about teachers
Comments about classes
Comments about the school climate
Did not like the school campus / building
Did not like the school policy.

	Psychosocial
	No friends at school
Being bullied
	Bullying
Personal (mental) problems
Problems at home
Feeling lonely or not involved

	School subject 
	School subjects are not interesting
	School subjects are not interesting or not challenging enough

	Unsafe school climate
	Unsafe school climate
	Unsafe school climate

	Learning difficulties
	Learning difficulties
	Concentration difficulties
Learning difficulties




Appendix D - Script Rstudio 
Download packages
if(!require("mirt")) install.packages("mirt"); library("mirt")
options(max.print = 100000)
if(!require("haven")) install.packages("haven"); library("haven")
install.packages("mice", repos = "http://cran.us.r-project.org"); library("mice")
install.packages("lsr"); library("lsr")
devtools::install_github("cjvanlissa/tidyLPA"); library("tidyLPA")
devtools::install_github("tidyverse/dplyr"); library("dplyr")
devtools::install_github("cran/mclust"); library("mclust")
devtools::install_github("tidyverse/ggplot2")

library("mirt")
library("haven")
library("mice")
library("lsr")
library("tidyLPA")
library("dplyr")
library("mclust")
library("ggplot2")
library("datasets")
[bookmark: download-packages][bookmark: load-data]Impute missings
# Impute missings Alcohol Use #
emovodatabase.Items.AlcoholUse = emovodatabase[,c(19,20,21)] 
md.pattern(emovodatabase.Items.AlcoholUse)
AlcoholUse.imputed <-mice(emovodatabase.Items.AlcoholUse, m=5, method= "midastouch", maxit = 5, seed=123)
AlcoholUse.imputed.completeData <- complete(AlcoholUse.imputed,1)

# Impute missings Health Behaviour# 
emovodatabase.Items.ExNu = emovodatabase[,c(13,14,15,16)] 
md.pattern(emovodatabase.Items.ExNu)
ExNu.imputed <- mice(emovodatabase.Items.ExNu, m=5, method= "midastouch", maxit = 5, seed=123)
ExNu.imputed.completeData <- complete(ExNu.imputed,1)

# Impute missings Substance Use#
emovodatabase.Items.SubstanceUse = emovodatabase[,c(22,23,24)] 
md.pattern(emovodatabase.Items.SubstanceUse)
SubstanceUse.imputed <- mice(emovodatabase.Items.SubstanceUse, m=5, method= "midastouch", maxit = 5, seed=123)
SubstanceUse.imputed.completeData <- complete(SubstanceUse.imputed,1)

# Impute missings Sexual Behaviour#
emovodatabase.Items.SexualBehaviour = emovodatabase[,c(25,26)
md.pattern(emovodatabase.Items.SexualBehaviour)
SexualBehaviour.imputed <- mice(emovodatabase.Items.SexualBehaviour, m=5, method= "midastouch", maxit = 5, seed=123)
SexualBehaviour.imputed.completeData <- complete(SexualBehaviour.imputed,1)

# Impute missings Safety #
emovodatabase.Items.Safety = emovodatabase[,c(38,39)] 
md.pattern(emovodatabase.Items.Safety)
Safety.imputed <- mice(emovodatabase.Items.Safety, m=5, method= "midastouch", maxit = 5, seed=123)
Safety.imputed.completeData <- complete(Safety.imputed,1)

# Impute missings Family environment #
emovodatabase.Items.Familyenvironment = emovodatabase[,c(33,34,35,36)] 
md.pattern(emovodatabase.Items.Familyenvironment)
Familyenvironment.imputed <- mice(emovodatabase.Items.Familyenvironment, m=5, method= "midastouch", maxit = 5, seed=123)
Familyenvironment.imputed.completeData <- complete(Familyenvironment.imputed,1)

# Impute missings Family problems #
emovodatabase.Items.Familyproblems = emovodatabase[,c(31,32,37)]
md.pattern(emovodatabase.Items.Familyproblems)
Familyproblems.imputed <- mice(emovodatabase.Items.Familyproblems, m=5, method= "midastouch", maxit = 5, seed=123)
Familyproblems.imputed.completeData <- complete(Familyproblems.imputed,1)
[bookmark: impute-missings]IRT Analyses
# irt analysis with imputed data AlcoholUse #
dimension.AlcoholUse.imputed = mirt::mirt(AlcoholUse.imputed.completeData, model = 1, itemtype = "gpcmIRT")
Persoonscores.schaal.AlcoholUse.imputed = fscores(dimension.AlcoholUse.imputed) 
coef(dimension.AlcoholUse.imputed)

# irt analysis with imputed data Health Behaviour #
dimension.ExNu.imputed = mirt::mirt(ExNu.imputed.completeData, model = 1, itemtype = "gpcmIRT")
Persoonscores.schaal.ExNu.imputed = fscores(dimension.ExNu.imputed) 
coef(dimension.ExNu.imputed)

# irt analysis with imputed data Substance Use #
dimension.SubstanceUse.imputed = mirt::mirt(SubstanceUse.imputed.completeData, model = 1, itemtype = "gpcmIRT")
Persoonscores.schaal.SubstanceUse.imputed = fscores(dimension.SubstanceUse.imputed) 
coef(dimension.SubstanceUse.imputed)

# irt analysis with imputed data Sexual Behaviour #
dimension.SexualBehaviour.imputed = mirt::mirt(SexualBehaviour.imputed.completeData, model = 1, itemtype = "gpcmIRT")
Persoonscores.schaal.SexualBehaviour.imputed = fscores(dimension.SexualBehaviour.imputed) 
coef(dimension.SexualBehaviour.imputed)

# irt analysis with imputed data Safety #
dimension.Safety.imputed = mirt::mirt(Safety.imputed.completeData, model = 1, itemtype = "gpcmIRT")
Persoonscores.schaal.Safety.imputed = fscores(dimension.Safety.imputed) 
coef(dimension.Safety.imputed)

# irt analysis Bullying #
emovodatabase.Items.Bullying = emovodatabase[,c(6,7)] 
dimension.Bullying = mirt::mirt(emovodatabase.Items.Bullying, model = 1, itemtype = "gpcmIRT") 
Persoonscores.schaal.Bullying = fscores(dimension.Bullying) 
coef(dimension.Bullying) 
plot(dimension.Bullying, type = "trace")

# irt analysis Family environment #
dimension.Familyenvironment.imputed = mirt::mirt(Familyenvironment.imputed.completeData, model = 1, itemtype = "gpcmIRT")
Persoonscores.schaal.Familyenvironment.imputed = fscores(dimension.Familyenvironment.imputed) 
coef(dimension.Familyenvironment.imputed) 
plot(dimension.Familyenvironment.imputed, type = "trace")

# irt analysis Family problems #
dimension.Familyproblems.imputed = mirt::mirt(Familyproblems.imputed.completeData, model = 1, itemtype = "gpcmIRT")
Persoonscores.schaal.Familyproblems.imputed = fscores(dimension.Familyproblems.imputed) 
coef(dimension.Familyproblems.imputed) # ziet er goed uit #
plot(dimension.Familyproblems.imputed, type = "trace")
[bookmark: irt-analyses]Merge into new dataset
Dataset.Variabelen.mirt = cbind(Persoonscores.schaal.AlcoholUse.imputed, 								Persoonscores.schaal.ExNu.imputed, 									Persoonscores.schaal.SubstanceUse.imputed, 								Persoonscores.schaal.SexualBehaviour.imputed, 								Persoonscores.schaal.Safety.imputed, Persoonscores.schaal.Bullying, 					Persoonscores.schaal.Familyproblems.imputed, 								Persoonscores.schaal.Familyenvironment.imputed)
colnames(Dataset.Variabelen.mirt) <- c("AlcoholUse", "HealthBehaviour", "SubstanceUse", 							"SexualBehaviour", "Safety", "Bullying", "FamilyProblems", 						"FamilyEnvironment")
write.table(Dataset.Variabelen.mirt, file = "Dataset alleen mirt variabelen.csv", sep = ",", row.names = TRUE)
Dataset.LCA.compleet = cbind(LCAdatabase, Dataset.Variabelen.mirt)
Dataset.LCA.compleet$VAR00003 <- NULL
Dataset.LCA.compleet$VAR00002 <- NULL
Dataset.LCA.compleet$VAR00004 <- NULL
Dataset.LCA.compleet$VAR00005 <- NULL
Dataset.LCA.compleet$VAR00006 <- NULL
Dataset.LCA.compleet$VAR00007 <- NULL
Dataset.LCA.compleet$leeftijd <- NULL
colnames(Dataset.LCA.compleet) <- c("ID", "gender", "SDQ", "socialmedia", "gaming", "moneyshortage", 					"schoolrating", "physicalhealth", "educationlevel", "alcoholuse",					"healthbehaviour", "substanceuse", "sexualbehaviour", "safety",						"bullying","familyproblems", "familyenvironment")
write.table(Dataset.LCA.compleet, file ="Dataset LCA compleet voor LCA.csv", sep = ",", row.names = TRUE)
[bookmark: merge-into-new-dataset]Estimate best model
set.seed(1)
LCA.allvariables <- Dataset.LCA.compleet %>%
  select (gender, bullying, educationlevel, SDQ, socialmedia, 
          gaming, moneyshortage, schoolrating, physicalhealth, alcoholuse, substanceuse, 
          healthbehaviour, sexualbehaviour, safety, familyproblems, familyenvironment) %>%
  single_imputation() %>%
  poms() %>%
  estimate_profiles (n_profiles = 1:5, variances="equal", covariances="zero")
compare_solutions(LCA.allvariables, statistics = c("AIC", "BIC", "Entropy"))
# Best model is the one with 4 profiles ############
[bookmark: estimate-best-model]Latent profile analysis
set.seed(1)
LCA.allvariables <- Dataset.LCA.compleet %>%
  select (geslacht, onderwijsniveau, psychosociaalproblemen, socialmediaproblemen, gamenproblemen, 
          bullying, schoolbeleving, physicalhealth, healthbehaviour, alcoholuse, substanceuse, 
          sexualbehaviour, safety, geldtekort, familyproblems, familysituation) %>%
  single_imputation() %>%
  estimate_profiles (n_profiles = 4, variances = "equal", covariances = "zero")
head(LCA.allvariables.geschaald)
[bookmark: latent-profile-analysis]Build database with means, for ggplot2
estimates.geschaald <- get_estimates(Dataset.LCA.compleet) 
View(estimates.geschaald)
estimates.geschaald.2 <- estimates.geschaald[-c(16:30,46:60,76:90,106:120),]
View(estimates.geschaald.2)
write.table(estimates.geschaald.2, file = "estimates geschaald 2.csv",sep = ",", row.names = TRUE)
[bookmark: build-database-with-means-for-ggplot2]Plot
[bookmark: plot-maken]estimates.geschaald %>%
  ggplot(aes(Parameter, Estimate, group = Class, color = Class)) +
  scale_fill_manual(name = "Outcomes of the Latent Profile Analysis") +
  geom_point(size = 3) +
  geom_line(size= 1.5) +
  scale_colour_viridis(option="viridis") +
    scale_x_discrete(limits = c("geslacht", "onderwijsniveau", "psychosociaalproblemen", 						"socialmediaproblemen", "gamenproblemen", "bullying", "schoolbeleving", 					"physicalhealth", "healthbehaviour", "alcoholuse", "substanceuse", 					"sexualbehaviour", "safety", "geldtekort", "familyproblems", 						"familysituation")) +
  labs(x = NULL, y = "Standardized mean") +
  theme_bw(base_size = 14) +
  theme(axis.text.x = element_text(angle = 90, hjust = 1), legend.position = "top")



