1

BASIC DOCTORAL WRITTEN EXAMINATION IN BIOSTATISTICS

PART II

2 June - 9 June 1999

INSTRUCTIONS

a)
This is an open-book “take home” examination.

b)
Answer any four (but only four) of the five questions which follow.

c)
Put the answers to different questions on separate sets of papers.

d)
Since your papers may be xeroxed for back-up purposes, type or write them with a paper 


and pen/pencil combination that will xerox clearly.  Do not, for example, use a hard


pencil on yellow paper.

e)
Most questions should be answered in the equivalent of less than five typewritten pages 


(300 words per page), and under no circumstances will more than the first 10 typewritten 


pages or the equivalent be read by the grader.

f)
Put your code letter, not your name, on each page.

g)
Return the examination with a signed statement of the Honor Pledge:


“In recognition of and in the spirit of the honor code, I certify that I have neither given nor received aid on this examination and that I will report all Honor Code violations observed by me.”






(Signed)___________________________________









NAME

NOTE:

 All the computer files to which this examination refers are available on Departmental computers in the directory  O:\BIOSLIB\BASICS\99\.  The examination itself is 99PART2.DOC.

QUESTION 1.


Scientific Objective.  To investigate determinants of levels of Der p1 mite allergens in homes of infants in southern Tasmania.


Scientific Background.  The prevalence of childhood atopic disease (allergies) appears to be increasing [1].  Environmental factors are thought to be important in the development of atopic disease [2].  High exposure to house dust mite allergen during the first year of life has been found to increase the risk of subsequent asthma and mite sensitization [3].  Environmental factors, home construction and cleaning methods used are associated with levels of dust mites in the home.


Tasmania, the island state of Australia, has a cool temperate climate.  In 1995, the average maximum and minimum summer temperatures were 21(C and 12(C respectively with an average relative humidity at 9.00 a.m. of 66%.  The winter values were 12(C, 5(C and 76% respectively [4].


The Tasmanian Infant Health Survey (TIHS).  A prospective infant cohort study was conducted in Tasmania from 1988 to 1995 to investigate the etiology of sudden infant death syndrome (SIDS).  Because this study and similar studies elsewhere were so successful at identifying the major modifiable risk factors for SIDS, in its later years the TIHS was broadened to investigate risk factors for other outcomes, such as atopic diseases.


Standard TIHS study measurements were collected by research assistants in three stages.  Only the second stage is relevant here.  This was a home visit, which was conducted after the infant had reached four weeks of age.  At this home visit many of the responses were provided by the mother, while others were from observations or measurements made by the interviewer.  The questions of potential relevance to the dust mite allergen part of the study were on construction of the home; outdoor and indoor environmental conditions; heating methods; floor covering and cleaning, number of residents and number of smokers in the household; sleeping arrangements for the baby; and sundry other factors.  Indoor temperature was measured at the time of the interview and a maximum-minimum thermometer was left in the infant’s bedroom to record the twenty-four hour maximum and minimum temperatures.  The humidity inside the house was measured using a sling hygrometer.  Water vapor generated within the home is derived from various sources, including the drying of laundry [5].  (In Australia dryers generally do not have vents to the exterior of the house).


For a subgroup of the TIHS infants born in 1995, additional information was collected on mite allergen levels in the homes of participating infant cohort families.  Dust samples were collected as described below and additional questions were added to the standard survey.  The purpose was to use the comprehensive data on multiple exposures to investigate how various characteristics of the infant’s home, bedroom and bedding related to Der p1 allergen levels in dust on the infant’s bedroom floor and in bedding in these homes.


Some of the questions in the standard part of the survey were very similar to those in the mite allergen part.  For instance, as part of the standard TIHS interview the mother was asked “Have you noticed mold inside your house (excluding bathroom)?” and as part of the mite allergen sub-study the mother was asked “For the last month has there been mold in other areas [other than bathroom] i.e. walls/ceiling/window ledges?”  (Of the 69 mothers whose responses to both these questions were recorded, 9 answered “yes” to one of these questions but “no” to the other.)


Dust Sample Collection.  Permission to collect dust samples was requested from 75 mothers of infants born in Southern Tasmania between October and December 1995 who were enrolled consecutively in the TIHS.  Three mothers refused permission.  Two nurse interviewers collected dust samples from 72 homes, corresponding to 80 infants (8 sets of twins).  The dust sampling procedure followed was one used previously [6].


Bedroom floor dust sample:  Dust was collected from the floor of the room where the infant(s) had spent the previous night.  Although this site is referred to as the bedroom, in at least one case it was actually the living room of the home.  In all cases the room concerned was the one in which the baby typically spent most of each night.  For each of the sets of twins the two infants had spent most of the night in the same room.  An area close to the side of the crib or bed was used as the site for the collection of the sample.  A template marking the perimeter of a one meter square area was laid out.  Dust was collected from the square meter for one minute using a modified hand held vacuum cleaner.


Dust samples were also collected from infant bedding and from the living room floor.  Collection of the living room floor sample was discontinued as the overall sampling procedure was found to be too onerous for the nurse interviewers and subjects.


Samples were stored in a freezer at 4(C to prevent mite proliferation before being transferred to the University of Sydney for analysis.  Samples were sieved and 50mg portions of dust were extracted in 1ml of phosphate buffered saline.  Der p1 and Der f1 allergen concentrations were measured using a double monoclonal antibody ELISA test [7].  Data supplied by the laboratory included the mass of each dust sample and the amount of each allergen present, which was expressed as a concentration (micrograms of allergen per gram of dust).


The dust samples were examined for presence or absence of the two major dust mite species.  Just 6 of 120 samples analyzed for Dermatophagoides farinae mites (Der f1) contained detectable concentrations of this allergen.  Consequently the focus of the study became the Dermatophagoides pteronyssinus mite (Der p1) allergen levels.  Der p1 allergen concentration is given in (g/g (micrograms per gram of dust collected).  Der p1 allergen density in (g/m2 can be obtained by multiplying the concentration by the amount of dust collected per square meter.


Some of the samples were recorded as having an allergen concentration of 0 (g/g.  These are unlikely to be true zeroes.  Rather, the allergen concentrations in the samples concerned were below the detection limit of the assay.  We were not able to obtain information about this detection limit.
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DATASET
The data can be found in DUST.SD2, a SAS dataset.  The variables are as follows:

Outcomes:


DERP1UGG
Der p1 allergen concentration is given in (g/g


DUSTMASS
Mass of dust sample (grams collected from one square meter)

Other variables:


BRM_CARP
Bedroom floor carpeted (1 = yes; 0 = no)


BRM_CLN
Clean bedroom floor (by whatever means) once a week or more frequently



1 = yes;  0 = no


BRM_VAC
Average frequency of vacuum-cleaning of bedroom floor



1 = less frequently than once a week (includes never)



2 = once a week



3 = more frequently than once a week


DOOR_NT
Door of infant’s room open at night (1 = yes; 0 = no)


HT_ELEC
House has central heating (rare in Tasmania) or main form of heating is by 


electric heater(s) (1 = yes; 0 = no) 


HT_WOOD
Wood used for heating (wood heaters and open fireplaces are very common)


(1 = yes; 0 = no)


HUMIDINT
Humidity inside the house at the time of the interview


INTVW_ID
ID number of the interviewer (two interviewers were involved in this part of 


the study)


LAUNDRY
Primary method of drying laundry



1 = outside washing line



2 = tumble dryer (not vented outside the house)



3 = other (e.g. in front of wood heater)


MED_INS
Mother has private medical insurance (1 = yes; 0 = no).  (Australia has a 


national health system but people are encouraged to supplement this with 


private (non-government) medical insurance.)


M_AGE
Age of mother when this infant was born


M_EDUC
Education of mother



1 = less than 10 years of formal education



2 = 10 or 11 years of formal education



3 = 12+ years of formal education (U.S. equivalent would be graduated from 


high school)


M_SMOKE
Mother smokes (1 = yes; 0 = no)


O_SMOKE
Any household resident other than the mother smokes (1 = yes; 0 = no)


OBHEATB
Interviewer observed a heater in the infant’s bedroom (1 = yes; 0 = no)


OBMOLD
Interviewer observed mold in the infant’s bedroom (1 = yes; 0 = no)


PETS
There are pet animals in the household (1 = yes; 0 = no)


Q1MOLD
Response to the main TIHS study question “Have you noticed mold inside 


your house (excluding bathroom)?” (1 = yes; 0 = no)


Q2MOLD
Response to the mite allergen sub-study question “For the last month has there 


been mold in other areas [other than bathroom] i.e. walls/ceiling/window 


ledges?” (1 = yes; 0 = no)


RESIDS
Number of residents in the household


ROOMS
Number of rooms in the house (excluding bathrooms)


TEMPAMB
Ambient temperature in the house at the time of the interview


TEMPMAX
Maximum temperature in the infant’s bedroom in the 24 hours following the 


interview


TEMPMIN
Minimum temperature in the infant’s bedroom in the 24 hours following the 


interview


TWIN
0 = infant does not have a twin sibling



1 = infant #1 in a set of twins



2 = infant #2 in a set if twins


WINDOWS
During cold winter weather, would windows be:



1 = mostly partly open



2 = mostly fully open



3 = mostly closed



4 = all closed

Statistical analysis goals:

Find the best models to predict DERP1UGG (Der p1 allergen concentration in (g/g) and DUSTMASS (Mass of dust sample, grams collected from one square meter).

Things to notice and think about.
1)  Allergen concentration has a very skewed distribution.  The geometric mean is often used as the measure of central tendency in the mite allergen literature.  If the log of allergen concentration is used in analyses then a decision has to be made about what to do with the samples in which no allergen was detected.  As we did not know the detection limit of the assay we set the 0s to a value somewhat smaller than the smallest non-zero concentration.

2)  Should allergen concentration ((g/g) or allergen density ((g/m2) be the primary outcome?

3)  The possibility of an interaction between floor type and cleaning method was a concern of the investigators.

4)  There are 80 records in the dataset (one record per infant) but just 72 homes as there are 8 sets of twins.  What should be the unit of analysis?  What assumptions are at issue?


One approach would be to do a thorough exploratory analysis to find the best model.  

However, the number of records seems too small to allow an appropriate cross-validation, such as a split sample approach. Hence a two phase strategy seems best:


Phase I.  Describe a modest model, and a modest number of planned tests (truly a priori, 


chosen before analysis of the data).  Conduct the analysis, write the report, and seal the conclusions.  Of course, regression diagnostics might require some modifications interactively with the data.  Phase I provides the primary analysis.


Phase II.  Conduct an appropriate exploration to suggest the best models.
Assignment:

a)  Write an analysis plan which clearly describes a set of steps which implements Phase I.   

Be concise, and do not repeat information from the statement of the question.

b)  Conduct appropriate diagnostic analysis of the models for Phase I.  Modify the planned analysis as needed.  Be careful to avoid switching to exploratory analysis.  Report the results clearly and briefly.

c)  Conduct the Phase I analysis. Report the results clearly and briefly.

d)  Write an analysis plan which clearly describes a set of steps which implements Phase II.  Be concise, and do not repeat information from the statement of the question.

e)  Conduct the Phase II analysis.  Report the results clearly and briefly.  This should include specification of the best model (which may not be simply the one with the highest numbers), in your opinion.

f)  Briefly describe the design of a new study to validate the model you chose.

Scoring:  a 4,   b 4,   c 5,   d 5,   e 5,   f 2

QUESTION 2.

Introduction
The data for this problem are derived from a portion of data collected in a clinical trial conducted to compare two treatments for patients with advanced kidney disease.  

The following points provide a brief summary of relevant aspects of the protocol.

Overall: 

This was a single center, randomized, single-blind, active-controlled clinical trial of efficacy of an “aggressive” treatment for chronic kidney disease in comparison to the “traditional” treatment of such patients. 

Procedure (standard clinical trial):

Prospective patients were screened to determine that they met entry criteria (appropriate disease classification, age range, etc.).  Eligible and willing patients were enrolled and randomly assigned to treatments.  Pre-treatment (“baseline”) kidney function (serum creatinine) was obtained either at the time of randomization or from a previous clinic visit.  That is, the baseline serum creatinine value may have been obtained some time before the randomization date.

Evaluations were scheduled about every 2 months, or as needed, for approximately 3 years.  Actual intervals between clinic visits were irregular.  Some patients were not followed for the entire time period. 

Available Patients

Some patients withdrew from the study (dialysis, transplant, died) for reasons possibly related to the process under study. We use data only from subjects who did not withdraw from the study: The datasets do not contain data from withdrawn patients.   For the purposes of this examination, please assume that any missing data are missing completely at random, whether or not you believe this to be correct or reasonable.   All patients should have baseline serum creatinine assessments.

Data  (Variables):


The primary outcome measure is serum creatinine at each clinic visit.

High creatinine values are associated with poor kidney function or kidney failure.


The data for this problem are available in KIDNEY.SD2, a SAS dataset;  a listing created via PROC PRINT is available as KIDNEY.LST (ASCII).  There is one observation or record for each visit (evaluation occasion) for each patient. The first line of KIDNEY.LST contains the SAS names of the variables. These data are artificial, but are very similar to data collected in the actual study.  The following table describes the variables in the dataset.

Variable Name
Type
Format
Description

SUBJECT
N
3.0
Subject ID number.

TREATMNT
C
$12.
Treatment descriptor; character variable with values “Traditional” or “Aggressive”.  Note values are upper and lower case.  Note spelling of variable name.

SEX
C
$1.
Patient’s sex:

Values are “F” (Female), “M” (Male).

RACE
N
$1.
Patient’s race:

Values are “B” (Black), “W” (White) , “O” (Other).

PERIOD
C
$9.
Treatment period descriptor; values are “BASELINE” or “TREATMENT”.   Note spelling of TREATMENT.

CLINDATE
N
DATE7.
Date the blood sample was taken to assay clinical chemistries, including serum creatinine.

RANDDATE
N
DATE7.
Date the patient was randomized. 

CREAT
N
5.1
Patient’s serum creatinine, as measured from sample taken on CLINDATE.  High values of serum creatinine suggest kidney malfunction.  Note that the baseline serum creatinine was from the clinic visit prior to, or on the date of, randomization.

AGE
N
4.0
Patient’s age (in years, as of previous birthday) at time of entry into study.

ALBUMIN
N
5.1
Patient’s albumin, as measured from sample taken on CLINDATE.  

Partial Listing of the Kidney Data

  SUBJECT TREATMNT     SEX RACE PERIOD    CLINDATE RANDDATE CREAT  AGE ALBUMIN

      1   Aggressive    M   B   BASELINE  18JAN86  18JAN86    1.7    .    2.9

      1   Aggressive    M   B   TREATMENT 13OCT86  18JAN86    1.9    .    2.8

      1   Aggressive    M   B   TREATMENT 11MAR87  18JAN86    3.3    .    2.8

      2   Aggressive    F   W   BASELINE  20AUG84  20AUG84    0.9   25    2.1

      2   Aggressive    F   W   TREATMENT 12SEP84  20AUG84    0.8   25    2.3

      2   Aggressive    F   W   TREATMENT 02NOV84  20AUG84    0.8   25    2.3

      2   Aggressive    F   W   TREATMENT 08JAN85  20AUG84    0.7   25    2.5

      2   Aggressive    F   W   TREATMENT 19FEB85  20AUG84    0.6   25    2.7

      2   Aggressive    F   W   TREATMENT 28MAR85  20AUG84    0.6   25    2.2

      2   Aggressive    F   W   TREATMENT 04JUN85  20AUG84    0.7   25    3.6

      3   Aggressive    F   W   BASELINE  03MAY85  03MAY85    0.8   33    2.2

      3   Aggressive    F   W   TREATMENT 16AUG85  03MAY85    0.8   33    2.2

      3   Aggressive    F   W   TREATMENT 21OCT85  03MAY85    0.6   33    2.7

      3   Aggressive    F   W   TREATMENT 13AUG86  03MAY85    0.6   33    2.6

      4   Aggressive    M   W   BASELINE  18DEC85  18DEC85    2.3   45    2.8

      4   Aggressive    M   W   TREATMENT 07JUL86  18DEC85    2.3   45    3.5

      4   Aggressive    M   W   TREATMENT 26DEC86  18DEC85    2.2   45    3.5

      4   Aggressive    M   W   TREATMENT 19JUN87  18DEC85    1.9   45    4.0

      4   Aggressive    M   W   TREATMENT 27JAN88  18DEC85    1.8   45    4.1

      4   Aggressive    M   W   TREATMENT 14MAR88  18DEC85    1.9   45    4.2

      5   Traditional   M   W   BASELINE  15JUL87  15JUL87    1.1   69    4.2

      5   Traditional   M   W   TREATMENT 03DEC87  15JUL87    1.5   69    3.5

      5   Traditional   M   W   TREATMENT 07FEB88  15JUL87    1.7   69    3.0

      5   Traditional   M   W   TREATMENT 29FEB88  15JUL87    1.4   69    2.3

      5   Traditional   M   W   TREATMENT 14MAR88  15JUL87    1.2   69    3.3

      5   Traditional   M   W   TREATMENT 31MAY88  15JUL87    1.3   69    3.4

      5   Traditional   M   W   TREATMENT 22JUL88  15JUL87    1.1   69    3.9

      5   Traditional   M   W   TREATMENT 03AUG88  15JUL87    1.5   69    4.1

      5   Traditional   M   W   TREATMENT 10OCT88  15JUL87    1.5   69    3.8

      6   Traditional   M   W   BASELINE  03JUL86  03JUL86    0.8   45    3.9

      6   Traditional   M   W   TREATMENT 22JUL86  03JUL86    1.0   45    3.8

      6   Traditional   M   W   TREATMENT 05DEC86  03JUL86    0.8   45    3.3

      6   Traditional   M   W   TREATMENT 22JUN87  03JUL86    1.2   45    3.8

      6   Traditional   M   W   TREATMENT 08FEB88  03JUL86    1.3   45    4.0

      7   Aggressive    F   W   BASELINE  25NOV87  25NOV87    0.5    5    2.6

      7   Aggressive    F   W   TREATMENT 20APR88  25NOV87    0.4    5    2.4

      7   Aggressive    F   W   TREATMENT 22NOV88  25NOV87    0.2    5    2.5

      8   Aggressive    F   W   BASELINE  01SEP87  01SEP87    0.8   53    3.8

      8   Aggressive    F   W   TREATMENT 23SEP87  01SEP87    1.0   53    3.8

      8   Aggressive    F   W   TREATMENT 06NOV87  01SEP87    0.9   53    4.7

      8   Aggressive    F   W   TREATMENT 03FEB88  01SEP87    0.7   53    4.7

      8   Aggressive    F   W   TREATMENT 04APR88  01SEP87    0.7   53    5.0

      8   Aggressive    F   W   TREATMENT 21JUN88  01SEP87    0.7   53    5.1

      9   Traditional   M   W   BASELINE  15JAN86  15JAN86    1.2   65    2.5

      9   Traditional   M   W   TREATMENT 17JAN86  15JAN86    1.2   65    2.5

      9   Traditional   M   W   TREATMENT 05MAR86  15JAN86    1.4   65    2.8
Objectives
The objectives of this set of analyses are:  

1)  To estimate the longitudinal trends of creatinine values for subjects in each of the two treatment groups, adjusted for any important explanatory variables.

2)  To compare the longitudinal trends of creatinine values for subjects in each of the two treatment groups, adjusted for any important explanatory variables.

3)  To determine whether either the overall level of serum creatinine, or longitudinal trends in the level of serum creatinine, is related to sex.

4)  To evaluate the covariance structure and covariance parameters of the repeated measurements of a patient’s serum creatinine. 

ASSIGNMENT

In general terms, the assignment is to analyze the data to address the objectives of the study.

To facilitate grading, please organize your work in the following sections.  

a)  Introduction, Data Anomalies, and Descriptive Statistics.  Write a brief introduction.  (Feel free to copy text from the description above.)  Describe any data anomalies you have found and explain your resolution of the anomalies.  Present appropriate descriptive statistics.  

b)  Definitions of the Model, Parameters, and Hypotheses.  Present descriptions and definitions of your final model (after all fine tuning), all the model's parameters (expected value and variance-covariance), and all secondary parameters and hypotheses (a priori and post hoc).  Any matrices (e.g., essence X matrix, C matrices) should be presented in well-labeled tables; where practical, combine several matrices into one table.  Comment on and specifically identify, any post hoc parameters and/or hypotheses.  Describe procedures (if any) you have used to cope with multiple comparisons or post hoc parameters/hypotheses.

c)  Results:  Estimates and Inferential Statistics.  Present your estimates and inferential statistics (test statistics, confidence regions) in a small number of well-conceived, well-labeled tables and/or graphs.  Do not present lengthy verbal descriptions, but include enough text to guide the reader through the tables and/or figures.

d)  Conclusions.  Briefly describe the conclusions indicated by your analysis. 

Scoring:   a 5,   b 10,   c 5,   d 5

QUESTION 3.

In a study of psychiatric diagnosis, the subjects were 91 patients, aged 15-59 years,  being admitted for the first time to a public mental hospital in North Carolina, excluding those committed for treatment of drug or alcohol addiction.  Each patient was diagnosed by ten experienced psychiatrists who classified him or her into one of the major diagnostic categories

of the American Psychiatric Association Diagnostic and Statistical Manual (1952 edition),

 as follows:


  1  Acute brain syndrome


  2  Chronic brain syndrome


  3  Schizophrenia


  4  Involutional psychotic reaction


  5  Manic depressive reaction


  6  Psychotic depressive reaction


  7  Paranoid reaction


  8  Other psychotic reaction


  9  Psychophysiological reaction


10  Psychoneurosis


11  Personality disorder


12  Mental deficiency

Six psychiatrists (A through F) diagnosed every subject.  The other four psychiatrists diagnosing any particular subject were drawn haphazardly from a panel of eight.  They are labeled W, X, Y, and Z in the dataset,  but actually the psychiatrist who provided diagnosis W for one patient may have provided Y or Z for another, or may not have diagnosed that other patient; and the ordering 

of W, X, Y, and Z is meaningless. The data may be found in PSYDX.SD2, where all variables are suitably labeled.

Assignment:

a)  Briefly describe the sample of patients with respect to sex, age, and diagnosis.

b)  Consider whether patients in certain age-sex groups provoke less disagreement in classification than others.

c)  Consider whether certain psychiatrists (among A through F) were in good agreement, while others were “loners”.

d)  Consider whether there was better agreement about certain diagnostic categories than others, and whether some categories seem particularly likely to be confused.

Pay particular attention to the tabular and/or graphical presentation of your results, and indicate their statistical significance where feasible.

Scoring:   a 6,   b 6,   c 6,   d 7 

QUESTION  4.

Attached is a copy of the article “A follow-up magnetic resonance imaging study of schizophrenia”, by RE Gur, P Cowell, BI Turetsky, F Gallacher, T Cannon, W Bilker, and RC Gur, which appeared in the Archives of General Psychiatry 55:145-152 (February 1998).

a) Carefully comment on the multiple comparison correction philosophy described in this article. Do you agree or disagree with this philosophy?  Why or why not?

b) Discuss the statistical analysis strategy in lay terms.  How could the statistical analysis be improved?

c) Discuss why adjusting or controlling for gender, age, etc, would or would not be important.

d)  How would using a mixed model approach be different from the MANOVA approach used in this article?  Which is more appropriate?

e) In general, there is debate about whether the observed change in brain volume in schizophrenia patients is the result of treatment or of disease progression.  Outline a study that would address this question.  Discuss some of the ethical and feasibility issues associated with your proposed study design.

Scoring;  a 6,  b 4,  c 4,  d 4,  e 7.

QUESTION  5.

Attached are relevant portions of the design description for an existing longitudinal study of important health issues facing middle and high school aged members of the U.S. population.  The study is called the National Longitudinal Study of Adolescent Health (or just the “Add Health” study).  Included are: (i) a general statement of objectives, research hypotheses, and 

of methods proposed to sample and collect the data, (ii) a bit more detailed description of sampling procedures for the in-school sample, and (iii) a bit more detailed description of sampling procedures for the Wave I in-home sample. 

Prepare a concise critique of each of the three facets of this design that are given below in parts (a)-(c).  Support your discussion with results from the statistical literature, wherever it is appropriate to do so.  Complete part (d) as instructed.  If in the course of preparing your critique you feel there are important design details that are missing from this document, specifically state any assumptions that you need to complete your discussion.

Your critique in the first three parts should contain two main elements.  First, the discussion should point out any strengths and weaknesses.  Second, if you believe there are reasonable alternatives to what has been proposed, briefly describe the alternatives and sketch a strategy for choosing among the alternatives.

Assignment

a)  Summarization and discussion:  First summarize the design; i.e., for each stage of sampling indicate the following: the sampling unit, how (if at all) stratification is used, the type of selection method used to randomly choose sampling units in the stage, and the total number of sampling units to be chosen in that stage.  Then discuss the choice of sampling units, the number of sampling stages, and the use of stratification and/or clustering.

b)  Sample Size and Allocation:  Discuss the appropriateness of the size and allocation of the study sample, given the goals of the study.

c)  Nonsampling Aspects of Survey Design:  Discuss the merit of the proposed approach to, and plan for, data collection (in-school and in-home) for this survey.  Also, discuss the nonsampling error implications (i.e., due to frame problems, measurement problems, and nonresponse) of the proposed design.  Based on your assessments of these and the sampling aspects of the study design, do you expect the study to meet its research objectives?

d)  Raw Sample Weights and SUDAAN Setup:  Using the design description provided, and explicitly defining any notation that you will need, formulate the raw (i.e., unadjusted) sample weight for a specific member of the in-school sample.  Do the same for a specific member of the Wave I in-home sample.  Also indicate and justify the DESIGN= option  in SUDAAN, and (explicitly defining any data variables you would need) show how you would communicate relevant features of the sample design in running any procedure in SUDAAN.

SCORING:   a 8,   b 5,   c 6,   d 6

(i)  GENERAL STATEMENT
Background and Design Overview
Add Health was designed to assess the health status of adolescents and explore the causes of 

their health-related behaviors, focusing on the effects of the multiple contexts or environments (both social and physical) in which they live. The study has collected data of interest to investigators from many disciplines in the social and behavioral sciences and from many theoretical traditions. 

The Add Health research design was predicated on the idea that the differential health of adolescents has three sources: 

1)  Different social environments:  social environments can be conceptualized at many levels of aggregation, from the family to the community. 

2)  Different health-related behaviors:  causes of differing behavior may be related to attributes such as intelligence, predispositions, personality, skills, and physical characteristics. 

3)  Different vulnerabilities and strengths:  the same environment and/or the same behavior can affect individuals differently depending on their robustness and degree of susceptibility, which can originate in differing experiences or genetic endowments. 


The study is longitudinal to capture changes over time. This is important because the design recognizes not only that people are affected by their environments, but that to a greater or lesser extent they select their environments and that they affect the environments of which they are a part. Each person is an element in the environment of others and can influence, and be influenced by, others' health-affecting behaviors. 


A sample of students in the Nation’s schools was chosen by first sampling the schools that they attend and then contacting them at school.  Add Health was school-based for two reasons: 1)  This is the best way to screen for respondents of interest. 2)  With the school as a center, it is relatively easy to access the majority of respondents' peers, whose influences are influential to the study's hypotheses.  The main alternative to a school-based design would have been to initially identify the sample of school-aged students through a sample of the households where they live.

In-School Sample


The primary sampling frame for Add Health was a database collected by Quality Education Data, Inc., (QED), a Colorado company that maintains machine-readable lists and data about the Nation’s schools.  A sample of 80 eligible high schools was selected by PPS systematic sampling from an ordered list of eligible school.  A high school was defined as such if it included an 11th grade and an enrollment of more than 30 students.  The PPS systematic sample of schools was implicitly stratified by sorting schools, prior to school selection, by region, urbanicity (urban/suburban/rural), school type (public/private/parochial), ethnic mix, and size.  The measure of size for school selection was the school’s enrollment in all grades as of the last completed school year.  More than 70 percent of the originally sampled high schools agreed to participate.  If a high school refused to participate, a replacement school (similar to the nonresponding school) was chosen from within the same selection zone, so that the final set of participating schools was of size 80.  Participation in Add Health meant that the school provided a roster of its students for project use and, in most cases, agreed to administer the In-school Questionnaire during one class period with the assistance of its teachers. 


Once a high school was recruited, school officials were asked to identify its feeder schools--that is, those schools that include 7th grade and send their graduates to that high school.  From among the possible feeder schools, one was randomly chosen with probability proportional to the number of students it contributed to the high school, and an attempt was made to recruit the selected feeder school, replacing as necessary.  The recruitment effort resulted in a pair of schools in each of 80 communities, although some high schools which spanned grades 7 to 12 functioned as their own feeder schools so that the "pair" was in fact a single school.  A total of 134 schools (high school and middle school feeders) participated in the study. 

In-School Questionnaire


The In-school Questionnaire, a self-administered instrument formatted for optical scanning, was administered to students in grades 7 to 12 from September 1994 through April 1995. In each school, one 45- to 60-minute class period was devoted to completing the questionnaires.  There was no "make-up" day for students not present on the day of administration.  Parents were informed in advance when the questionnaire administration would occur and could direct that their children not participate. 


The questionnaire included topics such as the social and demographic characteristics of respondents (of interest both in itself and as a selection criterion for the Add Health in-home special samples), the education and occupation of parents, household structure, risk behaviors, expectations for the future, self-esteem, health status, friendships, and school-year extracurricular activities. 


Each participating school provided the study with a roster of its students.  We assigned identification numbers to the names on the roster, made copies of the roster, and provided these copies to students to use in identifying their friends in the course of filling out the in-school questionnaire. Rosters were collected at the end of the class period and destroyed.  The In-school Questionnaire was completed by more than 90,000 adolescents. 

In-Home Samples – Wave 1

Main (Core) Sample


All students who completed an In-school Questionnaire, plus those who did not complete a questionnaire but who were listed on a school roster, were eligible for selection into the core in-home sample. This is a nationally representative sample of adolescents in grades 7 to 12 in the US.  Students in each school were stratified by grade and sex, and about 17 students were randomly chosen from each stratum, so that a total of approximately 200 adolescents were selected from each of the 80 pairs of schools.  A total core sample of 12,105 adolescents was interviewed. 

Special Over-Samples

Ethnic: Based on the self-reported data from the In-school Questionnaire, four supplementary ethnic-group samples were drawn.  Number of completed cases in these samples is: 

               1.  1,038 blacks from well-educated families (with a parent with a college degree) 

               2.  334 Chinese adolescents 

               3.  450 Cuban adolescents 

               4.  437 Puerto Rican adolescents 

In addition, the main sample contains more than 1,500 Mexican-Americans and significant numbers of Nicaraguans, Japanese, South Koreans, Filipinos, and Vietnamese. 

Saturation: Because of Add Health's interest in social networks, there were 16 schools from which all enrolled students were selected for the in-home interviews. These were two large schools (with a total combined enrollment of over 3,300) and 14 small schools (with enrollments fewer than 300). One of the large schools is predominantly white and is located in a mid-sized town. The other is ethnically heterogeneous and is located in a major metropolitan area. The 14 small schools have various characteristics. They are located in rural and urban areas. Some are public schools and some are private. 

Disabled: We identified a sample of 589 students who reported on the In-school Questionnaire that they had a physical disability involving the use of their limbs. The screening questions did not work as anticipated.  Adolescents were considered to be limb disabled if they indicated on the In-school Questionnaire (1) that they had difficulty using their hands, arms, legs, or feet because of a physical condition and (2) that they had used a mechanical device (e.g., wheelchair, cane, brace, or artificial limb) for the past 12 months or more.  However, when the sampled adolescents were interviewed at home, many of these adolescents did not have a limb disability. Therefore, it is problematic whether those adolescents initially identified as limb disabled were actually disabled.

Genetic: The genetic sample consists of pairs of siblings who resided in the same household. Identical twins, fraternal twins, half siblings, and step siblings were sampled with certainty. In addition, an attempt was made to enroll a number of non-related pairs. The majority of full-sibling pairs entered into the sample by chance (disproportionately drawn from the 14 saturation-school samples). The genetic sample will make possible analyses that differentiate between parental social influence and parental genetic influence, and also that assess the extent to which environmental influences on behavior are shared among siblings. 

In-Home Interview – Wave 1


In-home interviews were conducted between April and December 1995.  All respondents were given the same interview, which took from one to two hours to complete depending on the respondent's age and experiences. The majority of interviews were conducted in the respondents' homes. 


In the interests of confidentiality, no paper questionnaires were used.  Instead, all data were recorded on lap-top computers. For less sensitive sections, the interviewer read the questions and entered the respondent's answers. For more sensitive sections, the respondent listened to pre-recorded questions through earphones and entered the answers directly (audio-CASI). In addition to maintaining data security, this minimized the potential for interviewer or parental influence. Some of the topics covered by the In-home Interview are: health status, health facility utilization, nutrition, peer networks, decision-making processes, family composition and dynamics, educational aspirations and expectations, employment experience, the ordering of events in the formation of romantic partnerships, sexual partnerships, substance use, and criminal activities.  Care was taken to screen respondents on age and experience so that only appropriate questions were asked.  Additional questions concerning the joint occurrence of risk behaviors were asked of respondents who had indicated they had done the behaviors separately, for example, fighting while using drugs or drinking while carrying a weapon. 


Adolescents were given the Add Health Picture Vocabulary Test (AHPVT) which is a computerized, abridged version of the Peabody Picture Vocabulary Test-Revised at the beginning of the In-home Interview. This test of hearing vocabulary involves the interviewer reading a word then the respondent selecting the illustration which best fits the word. Each word has four simple, black-and-white illustrations arranged in a multiple-choice format from which the respondent indicates his or her choice. For example, the word "furry" has illustrations of a parrot, a dolphin, a frog, and a cat from which to choose. There were 78 items on the AHPVT, and raw scores have been standardized by age. 

In-Home Samples – Wave II


The sample for the Wave II In-home Interview was composed of the respondents to the Wave I In-home Interview, with the following exceptions: 

    1)  A respondent who was in the 12th grade at Wave I and who was not part of the genetic 

sample and was not interviewed at Wave II.

    2)  Respondents who were in only the Wave I disabled sample were not re-interviewed.

    3)  An additional 65 adolescents who were members of the genetic sample and who had not been interviewed in Wave I were interviewed in wave II.

In-Home Interview – Wave II


Wave II in-home interviews took place from April through August 1996.  The interview was generally similar to that at Wave I. Questions relating to sun exposure and more detailed nutrition questions were added.  Questions about attributes such as ethnic background, which should not vary over time, were not repeated. Physical and functional limitations questions were omitted because the disabled sample was not reinterviewed. As well as being asked their height and weight during the course of the interview, respondents were actually weighed and measured by the interviewer. 

Other Survey Elements

School Administrator Questionnaires 


In the first year of the study, administrators from the participating schools completed self-administered questionnaires dealing with school policies and procedures, teacher characteristics, health service provision or referral, and student body characteristics. In the spring of 1996, these schools were contacted by telephone and, in addition to updating the information from the first year, administrators were asked about specific dress codes and security procedures on the school campus. 

Parent Questionnaire


A parent, preferably the resident mother, of each adolescent respondent interviewed in Wave I was asked to complete an interviewer-assisted, op-scanned questionnaire covering topics such as inheritable health conditions; marriages and marriage-like relationships; neighborhood characteristics; involvement in volunteer, civic, or school activities; health-affecting behaviors; education and employment; household income and economic assistance; parent-adolescent communication and interaction; and, the parent's familiarity with the adolescent's friends and friends' parents. 

Neighborhood/Community Context


Information about the neighborhoods/communities in which adolescent respondents live has been gathered from a variety of sources, such as the US Census, the Centers for Disease Control and Prevention, the National Center for Health Statistics, the Federal Bureau of Investigation, the National Council of Churches, and many other published databases. 


Community variables include: 



1.  demographic and household characteristics 



2.  labor force participation and unemployment 



3.  income and poverty 



4.  social integration/disintegration 



5.  availability and utilization of health services 



6.  social programs and policies 



7.  crime 

Household Location


The study collected the latitude and longitude readings for each household which did not have a translatable street address using hand-held Global Position System (GPS) devices. This locational information will be transformed into a geographic distribution of adolescent respondents around a central point in the community. 

Contexts Explored in the Add Health Design

Families


Data about this important context come from the In-school Questionnaire, the In-home Interview, the Parent Questionnaire, and in many cases, questionnaires and interviews with additional adolescents living in the same household. 

Peer Groups/Social Networks


The In-school Questionnaire yields full social network data for most students in 140 schools. Students were asked to identify up to five male and five female friends, to locate and record their student numbers, and to indicate which of five activities they had done with each of these friends during the past week. Because friends' student numbers were recorded, friendship networks can be determined and a respondent's peer group, as well as his or her position within it, can be described in detail. Multiple measures of the strength of friendship ties are available.  Patterns of association within the school community, the density and centralization of the social network, and the degree to which it is fractured on lines of race, gender, or behaviors can be computed. 


In-home interviews of adolescents in the saturation sample elicited nominations of the five closest opposite-sex and five closest same-sex friends who, it is likely, were also interviewed.  The remainder of the in-home sample were only asked about one male and one female friend. 

Dyadic Relationships


Data were collected from adolescent respondents on best friends, romantic partners, and sexual partners; the clustered sampling design generates many pairings for which both participants are respondents. This allows, for example, for the analysis of peer influence, the process of pair formation and dissolution, relationship event sequencing, and relationship symmetry. 

Schools


In addition to the data collected via the School Administrator Questionnaire, measures of school context can be constructed from student reports of school climate, teacher and student attitudes, and from parent reports of the safety and quality of their adolescents' schools. 

Neighborhoods/Communities


As with school attributes, the attributes of neighborhood and community contexts are both collected from outside (from published data sources such as the US Census) and created by the aggregation of respondent reports. 
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(ii)  DESIGN AND IMPLEMENTATION OF THE IN-SCHOOL SAMPLE
This section describes the design and procedures used for selecting schools.  It also provides information on the calculation of sample weights and about procedures used to adjust sample weights for nonresponse.

Sample Design

The initial sample for the Add Health study consisted of 80 high schools and 52 associated feeder schools—middle schools and junior high schools that sent graduates to the sample high school.  (An additional four feeder schools were selected but declined to take part in the study.)  The high school sample was selected to represent all high schools in the United States; as a result, the high school students attending these schools constitute a nationally representative sample of the high school population.  Similarly, the feeder school sample constitutes a nationally representative sample of schools whose graduates go on to enroll in high school.  Within these 132 sample schools, all students in grades 7 through 12 were asked to complete the In-school Questionnaire.

Selection of the Initial High School Sample

The frame for selecting the sample of high schools was the QED database, thought to be the most comprehensive list of high schools available.  For this study, a high school was defined as any school that included an 11th grade; as an operational matter, schools whose grade span could not be determined from the QED data were also included.  The frame listed a total of 26,666 schools, including both public and private schools.  Among the public schools were schools sponsored by the Department of Defense, the Bureau of Indian Affairs, and the Department of State.


The 80 sample high schools were selected systematically, with selection probabilities proportional to the school’s enrollment—that is, high schools with higher enrollments (according to the QED data) had a greater chance of selection.  Prior to sampling, the schools were sorted by size (125 or fewer, 126 to 350, 351 to 775, 776 or more students), school type (public, parochial, private), census region (Northeast, Midwest, South, West), level of urbanicity (urban, suburban, rural), and percent white (0, 1 to 66, 67 to 93, 94 to 100).  Because the study used systematic sampling on a sorted list, it assured that the sample was representative along the dimensions used to sort the list; this technique is sometimes referred to as implicit stratification.  Selecting schools with probabilities proportional to enrollment facilitated the selection of a nearly self-weighing core sample of students.

Replacement Schools

One of the sampled high schools was not, in fact, eligible for the study and others among the initial 80 selections refused to take part.  Of the initial selections, only 52 were eligible and agreed to cooperate.  The remaining 28 refusals were replaced by similar high schools. Replacement schools were found by sorting the frame file by eight variables:  

     1)  School size (125 or fewer, 126 to 350, 351 to 775, 776 or more students);

     2)  School type (public, parochial, private);

     3)  Urbanicity status (urban, suburban, rural);

     4)  Percent white (0, 1 to 66, 67 to 93, 94 to 100);

     5)  Grade span (K-12; 7-12; 9-12; 10-12; vocational/technical; alternative; special 

          education); 

     6)  Percent black (0, 1 to 6, 7 to 33, 34 to 100);

     7)  Census region (Northeast, Midwest, South, West);

     8)  Census division (New England, Middle Atlantic, East North Central, West North Central, 

          South Atlantic, East South Central, West South Central, Mountain, Pacific).


Within each category, the schools were sorted in a random order.  The replacement school was the school that followed the initial sample school on the sorted file.  As a result, the replacement school matched the selection it was replacing with respect to the characteristics listed above.  If the first replacement school was ineligible or failed to cooperate, it was replaced by the next school on the list; the replacement process was repeated until a replacement was found that was both eligible and willing to cooperate. 


Within some categories there either were not enough potential replacements, or the list of replacements was completely exhausted before an eligible school was recruited for the study.  In such cases, similar categories were combined and the file was resorted.  The combination in these cases worked as follows.  First, the “census division” variable was collapsed.  When that failed to yield at least five potential replacements that matched the initial selection on the remaining sort variables, the “percent black” variable was collapsed to two categories.  If that still failed to produce five potential replacements that matched on all of the remaining sort variables, size categories were combined.  

Feeder Schools

Once a high school had been recruited for the study, the school was asked to provide the names of each junior high or middle school expected to contribute at least five students to the entering class of the high school, as well as the approximate percentage of the high school’s entering class coming from each feeder school.  A single feeder school was selected for each high school; the feeder’s probability of selection was proportional to the percentage of the high school’s entering class that came from the feeder.  (For example, a feeder school that contributed one-fourth of the entering freshmen at a sample high school had a selection probability of .25.)  


Four of the sample high schools drew their entering classes from a very large number of schools, and thus had no eligible feeders.  At the other extreme, 20 “high schools” had grade ranges that included 7th or 8th grades and were their own feeder schools.  As a result of these exclusions, a total of 56 feeders were selected.  Four of them refused to take part in the study.  

In-School Student Selection

All students in the eligible grade range at the participating schools were supposed to complete In-school Questionnaires.  There was no sampling of eligible students within the selected schools.  However, four of the sample schools did refuse to allow In-school Questionnaires to be administered.  (These schools did permit students to be sampled from school rosters for subsequent in-home data collection.)

(iii)  DESIGN AND IMPLEMENTATION OF THE WAVE I IN-HOME SAMPLE

This section describes the design and procedures used for selecting adolescent respondents for the Wave I in-home sample.  It also provides information on the calculation of sample weights and on the procedures used to adjust sample weights for nonresponse.

Selection of the Wave I In-Home Samples


For Wave I in-home data collection, 27,559 students were selected.  This total includes a core sample, consisting of 16,044 students enrolled in grades 7 through 12 at the time of sample selection; in addition, it includes of all of the students (a total of 3,350) at two high schools—the PAIRS sample schools—where saturation samples were selected for Wave I in-home follow-up.  Besides the core and PAIRS samples, two groups of supplemental samples were selected for Wave I in-home data collection.  One group of supplemental samples—the non-genetic supplements—included students in various ethnic categories, as well as students identified as disabled from the In-school Questionnaire data.  The second group of supplemental samples—the genetic supplements—consisted of individual students and pairs of students in various types of sibling relationships.  This section describes the procedures for selecting these samples; the next section discusses the procedures for weighting the Wave I In-home Questionnaire data from each of the samples.

Sample Selection: Core and PAIRS Samples

The core sample consisted of roughly equal-sized samples drawn from 12 student-level strata; the strata were formed by cross-classifying students by their sex and grade.  Overall sample-size targets were set for each stratum by dividing the total size of the core sample (16,044) by the number of strata (12), yielding a target of 1,333 selections per stratum.  School-level targets were also set for each stratum by dividing the overall stratum target (1,333) by the number of schools with at least one student in the stratum.  For example, if 75 schools included 9th grade males, the target sample size for 9th grade males at each of those schools was set at 18.  The main frame for selecting the core sample was the set of rosters developed at the sample high schools and their linked feeders, with supplementary information coming from the In-school Questionnaires.  (The frame included students who either completed a questionnaire or were listed on their school roster or both.)  Using the roster and In-school Questionnaire data, each student was classified into a grade-by-sex cell.  In some cases, missing grade or sex information had to be imputed to allow classification of each student by stratum.


Several practical issues complicated the implementation of the core sample design.  First, the sample was selected in two waves.  Most of the schools had submitted rosters and completed in-school data collection in time to meet the initial schedule.  However, 13 schools provided data after the original deadline.  Selections were made separately for the 119 initial and 13 late schools.  This meant that the sample-size targets were estimated using data only from the initial schools.  Second, in several schools, the frame data were inaccurate.  In particular, students appeared to be misclassified by grade and were selected into the sample in error.  (For example, students incorrectly classified as 12th graders were selected at a junior high.)  These off-grade students were subsequently dropped from the sample.  Third, a few schools did not allow in-school data collection, limiting the information on the students.  In a few other schools, In-school Questionnaires were completed but identifying information was deleted from them, making it impossible to link the questionnaire and roster data.  Finally, all of the students were selected for the core sample at any schools in which two-thirds or more of the students would have been randomly selected for the core.  Application of this rule added an additional 138 students to the core sample.


The selection of the sample in two waves, the deletion of off-grade selections, and the selection of all students at small schools for the core sample produced some variation in the stratum sample sizes.  Table 1 shows the final distribution of core selections by sex-grade strata.

Table 1.   Number of Sample Core Selections by Grade and Sex
Stratum
Number of Core Selections

Males
   7th Grade

   8th Grade

   9th Grade

   10th Grade

   11th Grade

   12th Grade
7,885

1,223

1,277

1,385

1,387

1,379

1,234




Females
   7th Grade

   8th Grade

   9th Grade

   10th Grade

   11th Grade

   12th Grade
8,159

1,319

1,275

1,388

1,393

1,386

1,398




Total
16,044

At the two (purposively selected) PAIRS schools, all of the students were selected for Wave I in-home data collection.  Within those schools, the core sample cases were necessarily a subsample of the cases selected for the PAIRS sample.

Sample Selection: Non-Genetic Supplements

Eligibility for the non-genetic supplemental samples was determined by race/ethnicity and by disability status.  As with the core sample, sample selection for each of the supplemental samples was restricted to students enrolled in grades 7 through 12 in one of the sample schools at the time the sample was selected.  A total of five non-genetic supplemental samples were selected:


High Education Blacks.  This supplement included 1,318 black students, either of whose parents were college graduates.


Cubans.  The Cuban supplement included 571 students of Cuban descent.


Puerto Ricans.  Similarly, the Puerto Rican supplement included 559 students of Puerto Rican descent.


Chinese.  The Chinese supplement included 500 students of Chinese descent.


Disabled.  The disability supplement included 589 students who had difficulty using their limbs for the year prior to the survey and, as a result, used a cane, wheelchair, orthopedic shoes, an artificial limb, or some other mechanical aid.  This sample was drawn for Wave I in-home only.


Students eligible for each of these supplemental samples were identified using data from the In-school Questionnaire.  For example, students were classified as Chinese for sampling purposes if they indicated on the In-school Questionnaire that they were Chinese; the relevant question was a follow-up to the main race question (question 6 in the In-school Questionnaire).


In the selection of the non-genetic supplements, systematic samples were taken from among the eligible students.  Prior to selection, the list of eligible students was sorted by school and sex-grade stratum.  As with the core sample, the non-genetic supplement samples were selected separately in the initial group of 119 sample schools and in the later group of 13 schools; the data from the initial batch of schools was used to determine the sampling rates applied in the final batch of 13.  (The Chinese supplement was an exception; it was selected after data from all 132 schools were available.)  The selection of the supplements was carried out independently of the selection of the core sample.  As a result, cases could be (and were) selected for both the non-genetic supplement and core samples.  For the same reason, a few cases were selected for more than one of the supplemental samples.

Sample Selection: Genetic Supplements

Four additional supplemental samples were selected based on the sibling relationships in which the student was involved:  


Twins.  Any student who identified him or herself as a twin (in response to question 23 on the In-school Questionnaire) was included in the twin supplement; in addition, previously unreported twins discovered during the Wave I in-home data collection were added to the supplemental sample at that time.  Altogether, this supplement included 2,658 students who claimed to be twins (or triplets).  In addition, the basic twin sample was augmented by 367 twins identified at a set of supplemental schools not used for any of the other samples.


Other siblings of twins.  This supplemental sample included 208 non-twin siblings of the twins in the twin supplemental sample.  To be eligible, the non-twin sibling also had to be enrolled in grades 7 through 12 at the time of sample selection.  This sample was drawn for Wave I in-home only.


Other full siblings.  The full-sibling supplement included 255 pairs of brothers, 258 pairs of sisters, and 307 brother-sister pairs.  Full siblings were eligible for this sample if neither member of the pair was a twin and both were in grades 7 through 12.


Half siblings.  The half-sibling supplement included 497 pairs of half siblings in which both members of the pair were enrolled in grades 7 through 12.


Non-related.  This supplement included 491 adolescents enrolled in grades 7 through 12 and who do not share a biological mother or father.  In addition, previously unreported non-related adolescents discovered during the Wave I in-home data collection were added to the supplemental sample at that time.


Eligibility for the other siblings of twins, full siblings, half siblings and non-related supplements was determined based on responses to the household grid in the In-school Questionnaire.  Each student was asked to list in the grid any other household members in grades 7 through 12; for each person listed, the student was asked to indicate the person’s sex and whether he or she shared the same biological mother and father as the student.  Included in the non-related supplement were 394 adoptees.  A question in the In-school Questionnaire asked whether the adolescent was adopted and a follow-up question asked whether he or she lived with either biological parent.  Adoptees not living with their biological parents were eligible for the non-related supplemental sample.


Twins and adoptees in the non-related supplement were selected with certainty—that is, anyone identified as eligible for the supplemental sample was selected for it.  The selection process for the siblings of twins was also quite simple.  Within the first group of 119 schools, a systematic sample of 180 twin siblings was selected from the 590 twin siblings that were identified.  Within the final 13 schools, all 28 of the students that were identified as siblings of twins were included in the twin-sibling supplement.


The sampling unit for the half-sibling and full-sibling samples was a pair of students.  Based on the data from the In-school Questionnaire, pairs of half siblings and pairs of full siblings were identified.  In the case of the full siblings, the pairs were further classified into brother-brother, sister-sister, and brother-sister pairs.  The selection of the half-sibling pairs followed a simple design:  451 of the 2,443 pairs identified in the first 119 schools and all of the 146 pairs identified in the final 13 schools were selected for the supplement.  The selection of pairs in the initial set of schools was carried out systematically.


The selection of the full-sibling pairs was a bit more complicated.  The original sampling plan had assumed that a sufficient number of full-sibling pairs—250 of each type— would be identified from among the core, PAIRS, and non-genetic supplements so that no supplemental selection of full siblings would be needed.  For the brother-sister pairs, that proved to be the case; some 307 pairs were identified from among the members of the other samples.  For the brother-brother and sister-sister pairs, however, additional sampling was necessary.  A total of 132 brother-brother pairs were added to the sample among 4,923 pairs of male full siblings identified; this produced an overall total of 255 brother-brother pairs.  Similarly, 104 additional pairs of sisters were added to the full-sibling supplement, yielding a total of 258 sister-sister pairs.  Altogether, the full-sibling pairs encompassed a total of 1,575 persons (many of whom were also selected for other samples).


Except for the full-sibling sample, the genetic supplements were selected without regard to the other samples.  (With the full siblings, pairs were identified from among members of the other samples.)  As a result, members of each supplement could also have been selected for one or more of the non-genetic supplements or for the PAIRS or core samples.

Table 2 shows the number of students selected for each sample. 

Table 2.  Sample Sizes for Wave I In-Home I Samples
Sample 
Selections



Core
16,044




PAIRS
3,350




Nongenetic Supplements
  High Education Blacks

  Cubans

  Puerto Ricans

  Chinese

  Disabled
1,318

571

559

500

589




Genetic Supplements
  Twins

  Twins at non-sample schools

  Siblings of twins

  Other full siblings:

      Members of brother-brother pairs

       Members of sister-sister pairs

       Members of brother-sister pairs

Non-related adolescents

Adoptees

Half siblings
2,658

367

208

514

508

589

491

394

1,177
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