Problem Set 3

140.658

Statistics for Psychosocial Research II
This problem set focuses on the “1999 NATIONAL YOUTH RISK BEHAVIOR SURVEY” dataset.

“The Youth Risk Behavior Surveillance System (YRBSS) is an epidemiologic surveillance system that was established by the Centers for Disease Control and Prevention (CDC) to monitor the prevalence of youth behaviors that most influence health. The 1999 national school-based Youth Risk Behavior Survey (YRBS) is one component of the YRBSS. The YRBS focuses on health-risk behaviors established during youth that result in the most significant mortality, morbidity, disability, and social problems during both youth and adulthood. These include: behaviors that result in unintentional and intentional injuries; tobacco use; alcohol and other drug use; sexual behaviors that result in HIV infection, other sexually-transmitted diseases (STDs), and unintended pregnancies; dietary behaviors; and physical activity. Results from the YRBS are used by CDC to: (1) monitor how health-risk behaviors among high school students (grades 9-12)  increase, decrease, or remain the same over time; (2) evaluate the impact of broad national, state, and local efforts to prevent priority health-risk behaviors; and (3) monitor progress in achieving relevant national health objectives for the year 2000. Results also are used to help focus programs and policies for comprehensive school health education on the behaviors that contribute most to the leading causes of mortality and morbidity.”
In this problem set, we will consider 11,905 respondents with full information on the following variables:

ageyr:  
respondent’s age in years

sex:

1 = female, 0 = male
urban:
1 = urban, 0 = rural or suburban

rural:
1 = rural, 0 = urban or suburban

alcoh:
1 = alcohol use in the past month, 0 = else
marij:
1 = marijuana use in the past month, 0 =else
druguse:
1 = ever used heroin, cocaine, injection drugs; 0 = else

tobacco:
1 = smoke cigarette or chew tobacoo in past month, 0 = else 
weapon:
1 = brought a weapon to school in the past month, 0 = else
fight:
1 = in a fight in past year, 0 = else
sexlife2:
1 = total number of lifetime sex partners is >1, 0=else
We will begin this problem set by exploring the measurement model using latent class analysis (part A) and then we will use latent class regression (part B) to see how age and community type are associated with the latent variable of interest.
A.  Measurement Model

1. Consider the measurement items that are included in our analysis (alcoh through sexlife2) and give a name to the latent variable and/or domains that you think they define.  Also, are there any items that you would exclude from the analysis?  Assuming you could add additional items to the model, name two variables that you would add that are not already in the analysis.  Why would you add these?
2. Two, three, and four class latent class models were fit to the data and all were identifiable.  The model parameters are in the table below. Additionally, the Likelihood ratio chi-square statistics are listed in the table (Note: you can use these and the number of parameters in each of the models to calculate the AIC and BIC for the models).  Which model would you choose as most appropriate based on the information given?  Give a justification for your choice using the results provided.  (Note:  statistical and/or scientific rationale can be used to choose a model). 
	
	2 class model
	3 class model
	4 class model

	
	class 1
	class 2
	class 1
	class 2
	class 3
	class 1
	class 2
	class 3
	class 4

	Alcohol
	0.25
	0.89
	0.21
	0.84
	0.93
	0.19
	0.47
	0.91
	0.96

	Marijuan
	0.02
	0.61
	0.01
	0.46
	0.81
	0.01
	0.15
	0.50
	0.85

	Druguse
	0.008
	0.18
	0.008
	0.09
	0.39
	0.005
	0.04
	0.09
	0.38

	Tobacco
	0.09
	0.70
	0.05
	0.63
	0.77
	0.05
	0.24
	0.71
	0.81

	Weapon
	0.07
	0.31
	0.07
	0.16
	0.66
	0.03
	0.31
	0.10
	0.60

	Fight
	0.21
	0.54
	0.21
	0.38
	0.92
	0.13
	0.66
	0.26
	0.88

	Sexlife2
	0.23
	0.62
	0.22
	0.50
	0.85
	0.18
	0.51
	0.46
	0.83

	class size
	0.64
	0.36
	0.57
	0.33
	0.10
	0.49
	0.17
	0.23
	0.10

	-2LL
	81578.88
	80869.83
	80440.37


3.  Interpret the model chosen in words.  That is, give ‘labels’ to the classes and describe how the item prevalences differ across classes.

4.  It is brought to your attention that your model may be invalid due to differential measurement by gender.  Explain what this means in words.

5.  Now, using the number of classes you chose in question 2 above, fit the latent class model separately for males and for females.  By looking at the model results, does it appear that there is differential measurement by gender?  Why or why not?
6.  Using the 4-class latent class model for boys, each male respondent was randomly assigned to one of the 4 classes based his posterior probability of class membership.  Below are tabulations of alcohol and marijuana by class.  Use this information to describe and discuss the conditional independence assumption in this model.

	
	CLASS 1
	
	
	CLASS 2
	
	

	
	Marijuana
	
	
	Marijuana
	
	

	Alcohol 
	no
	yes
	
	no
	yes
	

	no
	1998
	34
	
	450
	65
	

	yes
	369
	4
	
	384
	73
	

	
	CLASS 3
	
	
	CLASS 4
	
	

	
	Marijuana
	
	
	Marijuana
	
	

	Alcohol 
	no
	yes
	
	no
	yes
	

	no
	87
	112
	
	4
	21
	

	yes
	647
	735
	
	89
	560
	


B.  Adding the Regression Component

Now we are interested in seeing how community type (i.e. urban, rural, suburban) and age affect class membership.  We will be using the 4-class model where we will fit models for boys. 

1.  Hypothesize what you think about the relationship between the covariates and the latent variable.  For instance, how do you think age is associated with the latent variable?

2.  Now fit a “simple” 4-class latent class regression for age to the dataset for boys.  Report your coefficients and the standard errors relating the covariates to your latent variable.   Interpret your findings.

3.  Fit a multiple latent class regression now by adding the community type variables to the model (urban and rural) using the boys dataset.    Answer the following:
a.  Do the coefficients for age change from part B.2?  What does this imply about confounding?

b.  Is community type associated with latent class membership?    Recall that the reference category is ‘suburban’.
c.  Report and interpret the community type coefficients.  
4.  Compare the estimated item prevalence parameters of the standard latent class model in part A5 to the latent class regression model item prevalence parameters in part B3.  Is there evidence of differential measurement?  Can you tell or do you need/want more information, and, if so, what information?
