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Appendix A

Sample Design, Development of Weights,
Confidence Intervals and Data Suppression, and
Geography

This appendix provides a more detailed discussion of the same points discussed in Chapter 2 of this
report. However, it is still a condensed discussion. A more detailed report on the sampling plan is
available as Chapter 2 of the overall Evaluation Plan from the National Institute on Drug Abuse
(NIDA). This appendix is separated into four main sections along the lines suggested by the title.

A.1 Sample Design

The youth and their parents were found by door-to-door screening of a scientifically selected sample
of about 34,700 dwelling units for Wave 1, 23,000 dwelling units for Wave 2, and 23,300 for Wave 3.
These dwelling units were spread across about 1,300 neighborhoods in 90 primary sampling units
(PSUs) for Wave 1 and about 800 neighborhoods each, in the same primary sampling units for Waves
2 and 3. The sample was selected in such a manner as to provide an efficient and nearly unbiased
cross-section of America’s youth and their parents. All types of residential housing were included in
the sample. Youth living in institutions, group homes, and dormitories were excluded.

For subsequent followup waves there has been no new selection of dwelling units or of youth.
However, an original sampled parent could be replaced by a newly selected parent if the original
selected parent were no longer eligible.

The sampling was arranged to get adequate numbers of youth in each of three targeted age ranges: 9
to 11, 12 to 13, and 14 to 18. These age ranges were judged to be important analytically for evaluating
the impact of the Media Campaign. Within households with multiple eligible youth, up to two youth
were selected during the three initial recruitment waves.

Parents were defined to include natural parents, adoptive parents, and foster parents who lived in the
same household as the sample youth. Stepparents were also usually treated the same as parents unless
they had lived with the child for less than 6 months. When there were no parents present, an adult
caregiver was usually identified and interviewed in the same manner as actual parents. No absentee
parents were selected. During the three initial recruitment waves, when more than one parent or
caregiver was present, one was randomly selected. No preference was given to selecting mothers over
fathers. Parents or caregivers of both genders were selected at equal rates. This was done to be able to
measure the impact of the Media Campaign separately on mothers and fathers. During the subsequent
followup waves, the most knowledgeable parent was selected if the original sample parent was no
longer eligible (e.g., no longer living with child at least two nights a week, or mentally or physically
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disabled). When there were two sample youth who were not siblings living in the same household, a
parent figure was selected for each.

The following discussion about sample selection is divided into two major subsections. The first
describes the selection of the screening sample and the second describes the selection of youth and
parents. As indicated earlier, all of the major sampling activities occurred during Waves 1 through 3,
i.e., the three initial recruitment waves). The sample for Wave 4 was a subset of youth and parents
selected for Wave 1 that included all Wave 1 respondents plus a small subsample of Wave 1
nonrespondents (see Section A.1.3 for details).

A.1.1 Selection of Screening Sample (Waves 1 through 3)

The screening sample was selected using a dual-frame, multistage design. One frame was of housing
built by late 1991 as listed by Westat in a sample of areas using field personnel and maps. This frame
was called the area frame. The second frame consisted of building permits issued for new housing
between January 1990 and December 1998. The dual-frame approach was used to improve survey
reliability. By sampling new construction from permits, it was possible to spread the sample out more
evenly, which resulted in improved reliability (Judkins, Cadell, and Sczerba, 2000). Housing units
built in 1990 and 1991 had two chances of selection since they appeared in both frames. To correct for
this overcoverage, the screening questionnaire in Waves 1 through 3 instructed the interviewers to ask
the age of the housing for a sample selected from the area frame. Any housing units in the area frame
built after April 1, 1990, were ineligible for the survey. Housing units built in the first 3 months of
1990 were kept under the assumption that there was some lag between the issuance of a permit and
the construction of the building. Housing units built after 1998 had no chance of selection in either
frame. Also, a housing unit had no chance of selection if built during the 1990s in jurisdictions where
no permit was required. Finally, modular housing built during the 1990s was inadvertently omitted
from the permit sample. These three factors implied a household coverage rate of about 98 percent.

New mobile homes placed on sites between 1991 and 2000 had a chance of selection through the
missed mobile home procedure. This worked as follows. In a sample of segments (as defined below),
interviewers were instructed to canvas the segment on their first visit for mobile homes and to
compare what they found with what was found when the segment was first listed in 1991. In this
sample of segments, any new mobile homes found were added to the sample. If there were more than
nine new mobile homes in a segment (as might be the case with a new mobile home park), a
subsample was drawn and appropriately weighted.

A.1.1.1 Selection of the Area Screening Sample (Waves 1 through 3)

The area screening sample was selected in three stages. The first stage consisted of selecting a sample
of PSUs. The PSUs were generally metropolitan areas and groups of nonmetropolitan counties. The
second stage consisted of segments. Each segment was a block or group of contiguous blocks with a
minimum housing unit count in 1990 of about 60. The third stage consisted of individual dwelling
units.
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PSU Selection

The PSUs were selected from a design stratified by region, metropolitan status, per capita income,
percentage minority population, and PSU size. The National Survey of Parents and Youth (NSPY)
PSUs were drawn as a subset of Westat’s 1991 master sample. This master sample comprised 100
PSUs. Of these, 90 were selected for NSPY. One reason for using a subset of these 100 instead of
selecting a fresh set of 90 PSUs was that Westat had experienced interviewers in these PSUs. In
addition, it was possible to use area listings from a prior survey, thereby reducing the area sampling
Ccosts.

The following paragraphs describe how the 100-PSU master sample was drawn and how it was
subsampled for NSPY use. The PSUs in the underlying frame were constructed using 1990 Decennial
Census information based on the following general criteria:

m  Each PSU consisted of a single county, a group of counties, or a metropolitan statistical area
(MSA).

m  The PSUs were geographically contiguous, mutually exclusive, and covered the United States.
m  Nonmetropolitan PSUs did not cross state boundaries.
m  FEach PSU had at least 15,000 total population as of 1990.

m  Each PSU was designed to be as easily traversable by an interviewer or lister as possible given
population density, minimum size constraints, and natural topography.

This constructed frame included 1,404 PSUs, with no PSU having a 1990 population larger than
5,400,000 (the New York, Chicago, and Los Angeles PMSAs were divided into three, two, and two
PSUs, respectively). From this constructed frame, 100 PSUs were selected in 1991 for the master
sample.

The 100-PSU master sample was selected using probability-proportionate-to-size (PPS) sampling with
1990 population as a measure of size. Twenty-four PSUs with populations greater than 2,100,000
were certainty selections (selected with probability 1). The remaining 1,380 PSUs were assigned to 38
strata for PSU selection. These strata were defined to satisfy the following criteria:

m  Each stratum represented a 1990 population of roughly 4 to 5 million persons.

m  The 38 strata were nested within eight primary strata defined by census region (Northeast, South,
Midwest, and West) and PSU metropolitan/nonmetropolitan status.

m  The strata within each primary stratum were constructed to be heterogeneous in PSU population
size (for metropolitan primary strata), per capita income, and percentage minority population.

Using the Durbin-Brewer method (Durbin, 1967), 76 PSUs were sampled from the 38 strata (two
PSUs per stratum) with probability proportionate to their 1990 population.

The NSPY PSU sample was a random subsample of 90 PSUs from the 100-PSU master sample. The
noncertainty strata were grouped into superstrata. One stratum was then selected from each
superstratum. Within the selected stratum, one of the two sample PSUs was randomly deselected. In
order to eliminate 10 PSUs, 10 superstrata were formed, each with the same number of strata. The
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superstrata were formed from the 38 noncertainty strata and two pairs of small certainty PSUs. This
yielded an even four strata per superstratum. Each superstratum contained eight sample PSUs, each of
which represented a population of approximately 2.1 million people. One PSU was dropped from
each superstratum for a total of 10 eliminated PSUs, as required.

In forming the superstrata, there was some grouping of strata across regions because not every region
had a number of strata that was a multiple of four and higher priority was given to avoiding grouping
across metropolitan status. This approach was expected to increase the variance of regional estimates.
To counteract this increased variance, a special set of weights was built for regional analyses. For this
special set of weights (developed solely for cross-sectional analyses of Waves 1 through 3 data), the
probabilities of retention associated with the superstrata were ignored and, instead, the PSUs in each
region were weighted by metropolitan status up to the total population reported in those areas in
1990. This approach reduced variance on regional analyses but increased bias and variances for other
statistics. Therefore, the regional weights were used only for regional analyses in Waves 1 through 3.

Area Segment Selection

NSPY segments consisted of groups of neighboring blocks with a minimum count of 60 dwelling units
in the 1990 Census. By using blocks instead of larger units of geography, such as tracts or official
block groups, the size of the listing task was reduced. However, some blocks had very small and even
zero populations. These were collapsed to meet the minimum requirement of 60 dwelling units. A
total of 1,180 such segments were selected for Wave 1. The sample segment counts were smaller for
Waves 2 and 3 with 689 segments selected for Wave 2 and 694 segments for Wave 3. For the Wave 2
and 3 segments, all dwelling units were screened for date of construction. On average, approximately
27 dwelling units per segment were sampled in Wave 1 with a slightly larger average of 29 dwelling
units per segment in Waves 2 and 3. The large minimum size of 60 dwelling units was designed to
avoid selecting adjacent neighbors for the sample. This had the advantage of reducing contamination
of interviews by prior interviews in neighboring houses.

The segments for Wave 1 were a subset of segments originally selected and listed for another survey in
late 1991. (The listing process consisted of sending field workers out to every segment. Using a map of
the segment, the field worker prepared a list of dwelling units within the segment.) In addition to
saving the cost of a new listing of 1,180 segments, the use of these old listings had the advantage of
eliminating most housing built during the 1990s. This might have been a drawback for another survey,
but the NSPY had a separate sample of building permits to cover 1990s construction. Any dwelling
units built in the 1990s in area segments had to be screened out, so using an old list actually made the
total data collection more efficient. The segments for Waves 2 and 3 were from the same 1991 frame
but were listed in a separate process in the fall of 1999.

A fixed whole number of segments was allocated to each PSU based on the projected count of 9- to
18-year-olds in 1999 for the stratum that the PSU represented. From the earlier survey, there was a
total of 2,065 segments available. These segments had been selected in a systematic PPS fashion,’
where the measure of size counted African American and Hispanic households more heavily than
other households. This approach resulted in an oversample of segments with strong concentrations of
minority population. This oversample was not desired for NSPY. Since just 1,180 of the 2,065
segments were required, the segments were subsampled with probabilities such that overall probability

A systematic PPS selection is one where the frame is systematically sorted and then an unequal probability sample is drawn
with PPS. The systematic sorting induces a set of joint probabilities of selection that minimizes the total variance.
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of selection became proportional to total households without any special emphasis on minority
households. This was done by using a measure of size (MOS) that was proportional to the ratio of
desired overall probability to the original probability:

SEGMOS = 1990 households in segment

old MOS for original survey

Dwelling Unit Selection in Area Segments

As mentioned above, the 1,180 segments for Wave 1 had been listed by contractor staff in late 1991
and early 1992. These lists of housing addresses were keyed. From the keyed files, a systematic PPS
sample was drawn with a fixed national target of 30,993 dwelling units. (When combined with the
permit sample of 3,407 newly built dwelling units, the total initial sample size was 34,400.) The
measure of size was defined as the weight for the segment so that the final dwelling unit sample would
be closer to an equi-probability sample (i.e., a sample in which every dwelling unit had the same
chance of selection). These 30,993 dwelling units were split into two release groups by segment, with
about 590 segments in each release group. For Wave 2, the 689 segments were supplemented with
2,875 new construction dwelling units for a total of 23,000 dwelling units. All of the Wave 2 segments
were listed in the fall of 1999. For Wave 3, the 694 segments were supplemented with a permit sample
of 3,052 for a total of 23,300 units.

For a subsample of the sample dwelling units, there was a quality control check on the original
1991/1992 listing. For all single-family housing, the interviewer checked for hidden apartments (such
as converted basements, garages, and attics) that might have been missed by the lister. Any detected
hidden apartments were added to the sample. Also, in a subsample of multifamily housing structures,
the interviewer checked for missed apartments. Using these procedures, 192 missed dwelling units
were added to the sample. Also, as mentioned above, there was a check for new mobile homes. This
procedure added 99 sample mobile homes to the sample. Thus the combined sample from area
segments was 31,284 dwelling units. Because the Waves 2 and 3 segments were listed in the fall of
1999, this process was not employed for these waves.

Selection of the Permit Screening Sample

A separate building permit sample was drawn for the three initial waves of NSPY to prevent problems
caused by outdated information on block sizes. The data collection procedures for selecting the area
segment involved sampling with PPS in the 1990 Census. PPS sampling with 1990 data strongly
reduced between-segment variation to the extent that there was a strong correlation between total
population in 1990 and eligible population in 1999. New construction would weaken that correlation.
To avoid the potentially high between-segment variance caused by a weakened correlation, only pre-
1990 census housing from the area segments were interviewed. This was accomplished by asking the
occupants when their dwelling unit was constructed and then terminating the screening process if the
unit was built after April 1, 1990. A separate sample of postcensus housing was drawn from a frame of
building permits. This procedure was introduced at the U.S. Census Bureau in the 1960s and
continues to be used for all major household surveys conducted by it. It is used at Westat for large
surveys conducted late in a decade.

Permit sampling was possible because most localities required that a permit be obtained before
building a residential structure and because the U.S. Census Bureau conducted a regular census of
permit activity. This census of local governments has been conducted every month for active offices
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and annually for less active offices. A benefit of the census has been that it could be used to select
specific offices and months from which to draw an efficient sample of permits for national estimates.

The stages of permit sampling were similar to those in the area frame, but there were five instead of
three. First, only permits issued within the 90 sample PSUs were selected. Next, a sample of building
permit offices (BPOs) was selected. These were the local county and city offices that issue building
permits and keep records about them. At the third stage, a sample of segments was selected, where a
segment was defined to be the set of permits issued by an office within a specific time frame. At the
fourth stage, individual permits were selected. After selection of the permits, a lister visited all the
building sites for the selected permits to list all the housing units that were found there. After listing of
housing units within sample segments, the final sample of dwelling units was selected.

The total dwelling unit sample size from the permit frame was set so that the proportion of the total
sample selected through the permit frame would roughly equal the proportion of the total national
housing stock that was built between April 1, 1990, and the end of 1998. Statistics from the U.S.
Census Bureau indicated that about 10 percent of the housing stock as of the end of 1998 met this
criterion. The dwelling unit sample size from the permit frame for Wave 1 was 3,407, equal to about
10 percent of the total initial sample. In Wave 2 the dwelling unit sample from the permit frame was
2,875 units compared to 20,125 area sample dwelling units for Wave 2. Because the permit frame
covered only until the end of 1998, there was no coverage of new housing units that were permitted
and built in 1999 or in 2000. The Wave 3 permit sample was 3,052 units while the area sample for
Wave 3 consisted of 20,248 units. For Wave 3, there was no coverage of new housing units that were
permitted and built in 1999, 2000, and the first half of 2001.

A.1.2 Selection of Youth and Parents (Waves 1 through 3)

Household screening and subsampling were used to identify eligible households and to oversample
those with specific compositions to satisfy precision requirements for the three youth age ranges. In
households selected as a result of subsampling, one youth was selected from each age range
represented, but no more than a total of two youth were selected. The parents and caregivers for the
sample youth were than identified and one was randomly selected. The practice of sampling up to two
youth when any are selected had the effect of concentrating the youth interviews in a smaller number
of households than would be expected if sampling were conducted independently for each age range.
This means that youth in the less rare age domains were sampled at a higher rate if they happen to
have a sibling in a rarer age domain. Similar procedures have been used successfully on other surveys.
This approach was particularly advantageous for NSPY because the precision requirements for
parents were specified in terms of the youth age domains. A mother with children in two or three of
the age ranges would be counted toward the parent precision targets for each range in which one of
her children was selected. Thus, concentrating the youth selections in a smaller set of households
generated a more efficient parent sample. This approach also increased the amount of directly
collected sibling data. On the negative side, it increased design effects slightly for older youth, but this
had been anticipated and was counteracted by using a slightly larger nominal sample size for this age
range.

To carry out this sampling efficiently, it was convenient to divide eligible households into three strata
based on the combination of ages represented by the youth in the household. Because youth aged 12
to 13 were the rarest age domain, households containing such youth were always selected. They are
thus placed into a stratum by themselves. Youth aged 9 to 11 were the next rarest domain.
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Households that contained a 9- to 11-year-old but no 12- or 13-year-olds were subsampled at Wave 1
and thus constituted a second stratum. For Waves 2 and 3, there were no subsampling within either
stratum. Finally, 14- to 18-year-olds represented the most common age domain and were most sharply
subsampled so that they constituted a third stratum. Thus, the following strata were used:

m  Households containing at least one youth aged 12 to 13;
m  Households containing at least one youth aged 9 to 11 but no youth aged 12 to 13; and
m  Households containing at least one youth aged 14 to 18 but no youth aged 9 to 13.

Table A-A shows estimates of the youth population by stratum from Wave 1 of NSPY. These
estimates were prepared using final Wave 1 NSPY youth weights. They were broadly consistent with
earlier estimates obtained from the Current Population Survey (CPS). The retention rates represent
the percentage of the screened households of the given type that were retained in NSPY. These rates
applied only to Wave 1. The retention rates for Waves 2 and 3 were modified slightly.

Table A-A. Youth by household stratum: NSPY Wave 1

Youth by age domain

Retention Total
Household composition rate (%) Households 9-11 12-13 14-18 9-18
At least one 12- to
13-yr.-old 100% 7,770,932 3,431,546 7,998,814 4,094,726 15,525,086

At least one 9- to
11-yr.-old but no 12- to
13-yr.-olds 70% 8,449,930 9,102,823 0 3,100,064 12,202,887

At least one 14- to
18-yr.-old but no 9- to
13 -yr.-olds 45% 9,545,207 0 0 11,862,093 11,862,093

Total 25,766,069 12,534,369 7,998,814 19,056,883 39,590,066

The mechanics of sample selection then worked as follows. When DUs were selected from the area
and permit segments, they were randomly assigned to one of three sampling rules:

A. Interview if the household belongs to stratum A,
AB. Interview if the household belongs to stratum A or B; and
ABC.  Interview if the household belongs to stratum A, B, or C.

For sampling rule 4, the interviewer was instructed to induct the household into the sample only if it
contained a youth aged 12 or 13. For sampling rule 4B, the interviewer inducted the household into
the sample if it contained one or more youth aged 9 to 13. For sampling rule 4BC, the interviewer
inducted the household into the sample if there were any youth aged 9 to 18. The interviewer used a
hard-copy screening questionnaire and simple focused questions to determine the presence of youth in
the specified age ranges.

Eligibility rates have been estimated based on the results from the initial recruitment waves. Table A-B
shows eligibility rates in Wave 1 for households assigned to the different screener groups. These rates
are lower than were predicted based on CPS tabulations (also shown in Table A-B). There was
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significant undercoverage at Wave 1—on the order of 30 percent undercoverage. The reasons for this
undercoverage are not known but persisted in Waves 2 and 3.

Table A-B. Wave 1 eligibility rates

Wave 1 age eligibility rate CPS predictions of

Screener group Screener sample (%) (%) eligibility rates (%)
A 30.1% 05.6% 07.5%
AB 24.9% 10.8% 15.2%
ABC 45.0% 19.9% 24.4%
Total 100.0% 12.2% 17.0%

For Waves 2 and 3, stratum B was sampled at the same rate as stratum A. The reason for this was to
increase the sample size for youth aged 9 to 11. There was some concomitant increase in the sample
size for youth aged 14 to 18. Operationally, this was accomplished by reassigning all households in
screener group A to screener group AB. A larger sample size was desired for youth aged 9 to 11 at
Waves 2 and 3 because of the decision to conduct followup interviews. Because there would be no
new sample after Wave 3, the only way to achieve an oversample of 12- to 13-year-olds after Wave 3
was to oversample the 9- to 11-year-olds at Waves 2 and 3.

For the followup waves, the sample will become older because the 9-year-olds are not replenished.
Several plans for replenishing the sample of 9-year-olds were considered but they ran into serious
operational problems. The most serious problem was that about 37 percent of 8-year-olds have older
siblings. To give a chance of selection to these 8-year-olds when they turn 9, a third youth would have
to be sampled in many households. That would have resulted in a serious change in existing data
structures. There were also lesser problems with sampling and tracking 8-year-olds who did not have
older siblings. Given the low level of attention that the Media Campaign was paying to 9- to 11-year-
olds, it did not seem worth the high cost to maintain a large sample of children aged 9 to 11 past
Wave 3.

Household screening was also used to eliminate multiple chances of selection for DUs built since the
1990 decennial census. As discussed earlier, most of these units had two chances of selection—once in
the area segment sample and once in the permit segment sample. This was true for all immobile units
built after the census in permit-issuing jurisdictions in Waves 2 and 3. For Wave 1, it was true only for
immobile units built after the census but before the listing in late 1991. To eliminate these extra
chances of selection, the screener included questions on the year the DU was built.

The only chance of selection for mobile homes was through the area frame because the permit frame
did not cover these DUs. Therefore, the screener instructed the interviewer to skip the year-built
question for mobile homes. This procedure was efficient for all but Wave 1. The 1991 listings used for
these waves included all trailer sites occupied in 1991 but missed all new trailer parks and all isolated
mobile homes parked in new locations. To provide coverage of these mobile homes, interviewers
recanvassed a subsample of the segments for mobile homes. Any segment from which the first listed
DU was selected was marked for the special canvass. Any mobile homes were compared with the old
listing sheets to see whether they were enumerated. All previously unenumerated mobile homes were
added to the sample in these segments for Wave 1. This procedure yielded a sample of 99 missed
mobile homes for Wave 1.

Another activity that took place during the screening process for Wave 1 was called the missed DU
procedure. At every single-family home, the interviewer asked whether there was a separate
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apartment in the basement, garage, or elsewhere. If such an apartment was found, the interviewer
checked the original listing of the segment to determine whether the apartment was listed. If missed by
the lister, the apartment was automatically added to the screening sample. A similar procedure was
carried out in a sample of multifamily housing structures. If the first listed unit in the building was
selected for the screening sample, the interviewer conducted a thorough recanvass of the structure to
identify units missed by the lister. Any previously unlisted apartments were added to the screening
sample. At Wave 1, this procedure generated a sample of 192 missed DUs.

The missed mobile home and missed DU procedures were not used for Waves 2 and 3. The listings
used for those waves were prepared in mid-1999, making them fairly fresh for interviewing in late
2000 and early 2001. Because of the screening and sampling procedures, all stick and modular
housing built after 1998 was excluded from the sampling frame. In addition, all mobile homes placed
after the listing period in mid-1999 had no chance of selection.

A.1.2.1 Youth and Parent Selection (Waves 1 through 3)

The procedure for Waves 1 through 3 was to prepare a list of eligible youth in each sample household
and sample one youth within each nonempty age range, subject to a maximum of two sample youth
per household. In a household with youth in all three of the age ranges, one youth from the 12-to-13
range was selected. A random decision was then made to either select a second youth from the 9-to-11
range or from the 14-to-18 range. Within an age range, all youth had the same probability of selection.
At least one and no more than two youth were selected for every sample household. The interviewers
then determined the relationship of all adults in the household to each sample youth and the
relationship between the two sample youth if two were selected. If two sample youth were siblings
(whole, half, or step), the computer selected one adult from the set of adults in the household who
were classified as a parent or caregiver of either youth. If two nonsiblings (such as cousins) were
selected, one adult was selected from each set of associated parents and caregivers. All of these
procedures were accomplished with the aid of a CAPI questionnaire.

During Waves 1 through 3, a random parent instead of the most knowledgeable or cooperative parent
was selected for several reasons. Most importantly, parent statistics were to be prepared in addition to
youth statistics. Because the most knowledgeable and cooperative parent in two-parent households is
often the mother, a nonrandom selection would have resulted in a sample consisting mostly of
mothers with very little data on fathers. To be able to measure the penetration of the Media Campaign
with fathers as well as mothers, random selection of parents was used for Waves 1 through 3.

Parents were defined as biological, adoptive, step, or foster parents sharing a roof with a youth.
Caregivers were defined as persons serving in loco parentis for youth who did not live with their
parents. Some distinctions were made between these categories for sampling purposes. Stepparents
were considered parents for sampling purposes only if they had lived with their stepchild for at least 6
months. In addition, the exact nature of the relationship between the adult and the youth were
recorded for analytic purposes. Henceforth, in this discussion, the term parent will be used to refer to
both parents and caregivers unless otherwise specified.

In multifamily households, all youth within an age range were given an equal chance of selection. If
two selected youth were cousins or are not related at all (as in the case of a live-in nanny with her own
children), a separate parent was selected for each family with a sample youth.
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For youth with divorced or separated parents, priority was given to the household where the youth
spent the majority of the year. Only these households were eligible for selection. The only parent
figure eligible for selection was the natural/adoptive parent with whom the youth spent most of the
year and any stepparent present in that household. It was possible to select the stepparent without
selecting the natural/adoptive parent.

In the case of youth living with adults who were not their parents (under the strict definition of parents
given above), special rules for sampling caregivers were implemented. For youth who were not
emancipated? but lived with adults other than their parents, one or more primary caregivers who lived
in the same DU as the youth were identified . These caregivers may or may not have been the youth’s
legal guardians.’ If there were more than one resident primary caregiver, one was randomly selected
for the parent interview.

For emancipated youth living separately from their parents, a caregiver was generally not required.
However, when there was an adult present who might be a caregiver (such as a grandmother), it was
determined whether that adult was a caregiver and, if so, an attempt was made to recruit him or her
for a parent interview.

Youth under age 19 who were serving in parental roles (e.g., an older sibling in a pair of orphans or a
teenage stepmother) were considered ineligible for the youth selection but eligible for the parent
selection.

As mentioned above, youth residing in group quarters were not sampled during the recruitment phase;
youth living in boarding schools and college dormitories were, therefore, excluded from the scope of
the survey. This exclusion was made because it was felt that dormitory residents could not be easily
interviewed at their parents’ homes and that their experiences were so different from the majority of
youth that they would have to be analyzed separately. During screening, the interviewer specifically
asked respondents not to count these youth as household members. Despite the exclusion of
dormitory residents, youth who live at home or in private apartments while attending college were
sampled. It was decided that a broader exclusion of college students was not necessary for analytic
purposes and would render the remaining sample of 18-year-olds unrepresentative of the universe that
most data users would expect to find. This special exclusion of dormitory residents did pose some
special challenges to the weighting process. To poststratify the sample, it was necessary to estimate the
dormitory population from the 1990 decennial census and then to carry that estimate forward, in
order to subtract it from more current CPS estimates of the entire noninstitutional population aged 9
to 18.

One complication of the dormitory exclusion concerned the length of the field period. For example,
Wave 2 started in July 2000. To maintain a stable sampling universe throughout the interviewing
period, youth who were currently living in boarding schools and dormitories or who were expected to
be in those living arrangements by the end of the wave were excluded. Note that this had the effect of
excluding from the spring wave high school seniors who were planning to live in dormitories in the
fall. Note that this applied only in the initial recruitment wave. In the subsequent followup waves,
such youth were excluded only if they lived in a dormitory or boarding school at the time of initial
screening (not any time during data collection).

2 The criteria for identifying emancipated youth vary by state but generally involve age and marital status.

3 If the caregiver was not the legal guardian, a parent interview was conducted with the caregiver and the legal guardian was
contacted for permission to interview the youth.
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Table A-C shows the counts of interviewed youth at Wave 1 by age and by household stratum.
Within households completing the household roster, person-level response rates were high. For
example, in Wave 1, extended interviews were obtained for 88 percent of sampled parents and 91
percent of sampled youth. Appendix B provides additional details on response rates.

Table A-C. Rostered households and completed parent and youth interviews
by household stratum for NSPY Wave 1

Youth per age domain

Rostered
Household composition households Parents 9-11 12-13 14-18 Total 9-18

At least one 12- to 13-yr.-old 1,191 1,057 340 1,080 389 1,809
At least one 9- to 11-yr.-old

but no 12- to 13-yr.-olds 826 733 749 0 230 979
At least one 14- to 18-yr.-old

but no 9- to 13 -yr.-olds 584 503 0 0 524 524
Total 2,601 2,293 1,089 1,080 1,143 3,312

A.1.3 Selection of Followup Sample for Wave 4

Under the NSPY sample design, subsamples of youth and parents selected for the initial recruitment
waves (i.e., Waves 1 through 3) will be retained for followup in subsequent data collection waves. No
new samples will be selected for any of the followup waves. For Wave 4, the first followup of Wave 1,
all youth and parents in households that completed the screener roster in Wave 1 were included in the
followup sample ifthe household contained at least one Wave 1 respondent (either youth or parent).
Note that under the selection criterion employed for Wave 4, a small number of youth and parents,
that is, those parents and youth who were selected but who did not complete a Wave 1 interview were
refielded in Wave 4. The “extra” youth and parents that were obtained in Wave 4 were used only for
cross-sectional analyses at Wave 4. Appendix B provides details on response rates.

A.2 Development of Weights

An analysis weight was calculated for each completed interview. Different weights were prepared for
different types of analyses. For Waves 1 through 3, there were six sets of final weights in all, three for
national analyses and three for regional analyses. There were national weights for youth, for parents,
and for youth-parent dyads. These repeated for regional analyses. For Wave 4, separate regional
weights were not prepared. Instead, in addition to national cross sectional weights, two sets of
longitudinal weights were created, one for lagged analysis and one for stable analysis. These weights
were used to reflect selection probabilities and to compensate for nonresponse and undercoverage.
The adjustments for undercoverage involved a process called raking. In the raking process, the
weights were adjusted in such a manner that the sums of weights for important domains agreed with
those from independent more reliable sources. The final weight for a respondent, including
nonresponse adjustments and raking, can be viewed as the number of population members that each
respondent represented. Details about the weighting process are given in the following sections.
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A-12

A.2.1 Baseweights

Baseweights are used to reflect a person’s probability of selection into the sample. The baseweight is
defined to be the reciprocal of the probability of selection. Thus, people with small probabilities of
selection get large baseweights and those with large probabilities get small baseweights. If there were
no nonresponse or undercoverage, these baseweights would yield unbiased estimates of population
parameters such as the percent of youth who engage in a particular behavior.

Calculation of the baseweights was done by considering the probability of selection at each stage:
PSU, segment, dwelling unit, and person. The calculation of these probabilities at each stage was
fairly straightforward. However, since the person selection could be carried out only in households
where the screener was completed, the person-level baseweight also reflected nonresponse adjustment
and, in the case of the parent weights, an adjustment for household undercoverage.

For Waves 1 through 3, the baseweight for a dwelling unit is generally

1
Pr{PSU} Pr{segment | PSU} Pr{DU | segment}

BWpy; =

For permit segments, there were also some adjustments for failure to find the permits for a particular
segment and for the lack of coverage of new housing in jurisdictions where building permits were not
required. These adjustments were based on statistics from the Census Bureau’s reports on construction
starts. Also, in Wave 2, the BPO weights were trimmed to avoid inflating the variances.

These dwelling unit-level baseweights were then adjusted for screener nonresponse as discussed in
Section A.2.3 below. After adjustment for screener nonresponse, the adjusted weight was further
adjusted for screener-based subsampling. Dwelling units in Wave 1 had been preassigned to three
screening groups: A, AB, and ABC. However, for Waves 2 and 3 dwelling units were assigned only to
screening groups AB and ABC. Dwelling units in the 4 screening group were retained in sample only if
there was a youth aged 12 to 13 present in the dwelling unit. Dwelling units in the 4B screening group
were retained in sample only if there was a youth aged 9 to 13 present. Dwelling units in the ABC
screening group were retained in sample only if there was a youth aged 9 to 18 present. These rules
were developed as a means to efficiently oversample dwelling units containing youth aged 12 to 13
and (to a lesser extent) those containing youth aged 9 to 11. Based on these screening rules, all
dwelling units in all waves with youth aged 12 to 13 were retained with certainty so no adjustment
was required to their weights. Also in Waves 2 and 3, those dwelling units with a youth aged 9 to 11
present, but no youth aged 12 to 13, were retained with certainty so again no adjustment was required
to their weights. However, in Waves 2 and 3, those dwelling units with a youth aged 9 to 11 present,
but no youth aged 12 to 13, had a probability of retention of 0.7, so their weights were adjusted
upward by a factor of 1.4286. Similarly, those dwelling units with a youth aged 14 to 18 present, but
none aged 9 to 13, had a probability of retention of just 0.45, so their weights were adjusted upward
by a factor of 2.2222.

After this stage in the calculation, different paths were taken for the calculation of youth and parent
baseweights. However, from this point on, the procedures for Waves 1 through 3 were the same. The
youth path is described first.

There were three age classes for youth sampling purposes: 9 to 11, 12 to 13, and 14 to 18. If there were
youth present in all three age ranges, the first step in youth subsampling was to select two out the three
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age ranges. The 12-to-13 range was always selected with certainty. One of the other two was selected
with equal probability. So the first component in the youth probability of selection for youth aged 9 to
11, or 14 to 18 in such households was a factor of 0.5. Next, within each sample age range, one youth
was selected from however many were present. For example, if there were 4 youth present in an age
range, the probability of selection within the range was 0.25. The two factors were multiplied together
to create a youth within-household probability of selection. The youth baseweight was then calculated
as the quotient of the adjusted baseweight for the household divided by the within-household
probability of selection for the youth.

The parental probability of selection was more complex. In simple nuclear families, the probability of
selection for a parent was simply 1.0 for single-parent households and 0.5 for two-parent households,
but a variety of other living arrangements were encountered. Some households contained nephews
and nieces of the householder where the householder or his/her spouse was reported as the caregiver
for the nephew or niece, but not both were so reported. Sometimes, one or two parents of the nephew
or niece were present. Sometimes a grandparent was considered the caregiver of the nephew or niece.
Other households contain couples who was not married but each had their own children. Some
households contain boarders, housekeepers, or nannies who had their own children present.

When one youth was selected, a random parent/caregiver was selected from the set of parents and
caregivers for that youth. When two siblings were selected, a random parent/caregiver was selected
from the set of parents and caregivers identified for either sibling. When two youth were selected who
were not siblings, one parent/caregiver was selected from the “pool” of parents and caregivers for
each. If these pools overlapped, it might still be the case that just one parent figure was selected; thus,
the parent’s probabilities of selection depended on their relationship to the youth in the household.
While the relationship of every adult in the household was established to the sample children, this
information was not collected about nonsample children. These relationship data were imputed using
the available data about household composition. Each parent and caregiver’s probability of selection
was then computed over all possible youth samples from the household.

Given the complexity of the parent/caregiver concept for NSPY, it was realized that no post-
stratification or raking to independent estimates of parents would be possible. In order to correct for
undercoverage despite the lack of ability to perform such adjustment, the decision was made to rake
the household weights prior to applying the within-household probabilities of selection for parents.
This raking is discussed below in Section A.2.4.

For Wave 4, the starting point for the weighting process was the set of sampling weights derived for
Wave 1. Because no new youth were selected in Wave 4, the weights from Wave 1 were used as the
base weights for youth in Wave 4. These weights were nonresponse adjusted and then raked to the
youth population totals at Wave 4. For originally selected parents, Wave 1 weights were used as the
base weights for Wave 4. It was possible to select a new parent if the originally selected parent was no
longer eligible, for example, in the case of a divorce. In this case the newly selected parent was treated
as a substitute for the originally selected parent.

A new feature in Wave 4 was the construction of longitudinal weights. Youth and dyads who were
eligible in Wave 1 and were still eligible in Wave 4 were given longitudinal weights that were based
on the Wave 1 weights. There was no new raking on the longitudinal weights since these weights were
intended to estimate the longitudinal attributes of the Wave 1 population. However, these weights
were nonresponse adjusted using the same methods as the cross-sectional weights.
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A.2.2 Nonresponse Adjustments

In general, it was hoped that there were groups of households where the decision to respond to a
survey was unrelated to substantive characteristics of interest such as substance abuse. Complex
modeling techniques were employed to find groups of households with different response rates. The
variables that were available to define such groups were mostly from the 1990 Decennial Census and
described the block groups containing the households. Within a group, the weighted response rate was
calculated. The baseweight was then divided by the group response rate to obtain the nonresponse-
adjusted weight for a household. Households in groups with low response rates received large upward
adjustments in their weights. Intuitively, this meant that those hard-to-reach households that were
interviewed despite being hard to reach ended up receiving larger weights than households that were
easy to reach. If the groups were formed well, this procedure could eliminate nonresponse bias. If too
many were formed, however, the variation in weights caused by groups with low response rates could
hurt survey reliability.

The goal was to develop procedures that would form enough but not too many groups. To this end,
special software was created (built on top of data mining software) to form the groups. A set of about
60 household characteristics was used in conjunction with the special software. Some examples of the
characteristics used include local percentages of persons in certain age groups, persons of certain race
and ethnicity, homeowners versus renters, persons in mobile homes, U.S. citizens versus noncitizens,
and persons with incomes below the poverty level.

This type of adjustment was done separately for the doorstep and roster phases of the screener, for
youth nonresponse, for parent nonresponse, and for dyad nonresponse.

A.2.2.1 Screener Nonresponse Adjustment

This adjustment was done in two phases and applied only to Waves 1 through 3. The first phase was
to adjust for doorstep nonresponse where it was never determined whether eligible youth were present
at the address. The second phase was to adjust for roster nonresponse where it was known that the
household did contain eligible youth, but it was not possible to prepare a household roster and select a
sample of youth and parents.

In the doorstep phase, a dwelling unit was considered to be a respondent if information about the
presence of children had been collected from either the occupants of the household or from their
neighbors. In addition, if the dwelling unit was selected in an area segment and was not a mobile
home, information on the age of the structure was required in order to be considered a complete
doorstep screener. As mentioned in Appendix B, the screener response rate was 95.1 percent for Wave
1, 95.7 percent for Wave 2, and 95.5 percent for Wave 3. The adjustment factors for screener
nonresponse varied from 1.0 to 1.7 for both Waves 1 and 2 and the factors varied from 1.0 to 1.6 for
Wave 3.

In the roster phase, an eligible household was considered to be a respondent if an adult resident of the
household had been found who was willing to provide a roster of the occupants of the household,
their ages, and their relationships to the sample children. If any of this information was withheld, it
was impossible to select the youth and parent sample so the household was classified as a
nonrespondent. As mentioned in Appendix B, the roster response rate was 74.4 percent for Wave 1,
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74.6 percent for Wave 2, and 75.3 percent for Wave 3. The adjustment factors for roster nonresponse
varied from 1.1 to 1.6 for both Waves 1 and 2, but the factors varied from 1.1 to 1.7 for Wave 3.

A.2.2.2 Youth

Youth who answered D13 or any subsequent question were considered respondents. This was the last
question on general ad exposure prior to prompting their recall with a display of several real
advertisements. Nonrespondents included those whose parents refused consent or otherwise failed to
provide consent, those who refused personal assent, and those who were just never reached to do the
interview for any reason. Among those who did not complete the questionnaire, a difference was
drawn between those who physically or mentally were incapable of completing it and those who
simply chose not to. The first group was considered to be ineligible sample youth rather than
nonresponding sample youth. The distinction matters only in that the weight of ineligible youth was
not redistributed to responding youth through the nonresponse adjustment. Included in the category
of ineligible youth were those who could not communicate in English or Spanish. Since the television
and radio components of the Media Campaign were only in these languages, it seemed appropriate to
classify those who cannot communicate in either language as ineligible for the evaluation. Also
potentially included in the ineligible youth category were young people who stepped into parental
roles for other youth aged 9 to 18. This might occur by reason of marrying an older person with such
youth or by reason of caring for younger siblings.

The set of the same 60 household characteristics used for doorstep and roster nonresponse adjustment,
as well as some additional characteristics, were used in conjunction with special adjustment software
to develop an appropriate set of response cells for all sampled eligible youth. The additional
characteristics included items such as whether both of the youth’s parents were in the household,
whether the youth was an only child, the total number of youth living in the household, and whether
there was a nonrelative living in the household. All of these variables were obtained from the
household roster. The resulting set of response cells was then used to adjust the weights of the
respondents at the youth level. As mentioned in Appendix B, the youth response rate was 90.6 percent
for Wave 1, 91.6 percent for Wave 2, 90.9 percent for Wave 3, and 93.6 percent for Wave 4. The
adjustment factors for youth nonresponse varied from 1.0 to 1.5 for Wave 1, from 1.1 to 1.7 to for
Wave 2, from 1.0 to 1.6 for Wave 3, and from 1.0 to 1.4 for Wave 4.

Note that for Wave 4, both cross-sectional and longitudinal weights were derived for analysis. The
two sets of weights differ slightly because for cross-sectional analysis, a respondent was defined to be a
sampled youth who completed the Wave 4 interview, whether or not the Wave 1 interview was
completed; whereas for longitudinal analysis, a respondent was defined to be a youth who completed
both Wave 1 and Wave 4 interviews. In Wave 4, about 94 percent of the eligible youth who
completed the Wave 1 interview were longitudinal responders. For longitudinal youth nonresponse
adjustment, the adjustment factors ranged from 1.0 to 1.6.

A.2.2.3 Parent

The parent nonresponse adjustment procedure was very similar to that for youth. Parents had to
complete question F4 or a later question in order for the questionnaire to be considered complete.
Parents who were too ill to complete the questionnaire, physically or mentally impaired, or could only
communicate in a language other than English or Spanish were considered ineligible in Waves 1
through 3. Parents who were no longer living with the sampled youth or who were physically or
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mentally disabled were considered to be ineligible for the followup waves. As mentioned in Appendix
B, the parent response rate was 88.4 percent for Wave 1, 87.6 percent for Wave 2, 86.9 percent for
Wave 3, and 90.3 percent for Wave 4. The adjustment factors for parent nonresponse varied from 1.0
to 1.5 for Wave 1, from 1.0 to 1.7 for Wave 2, from 1.1 to 1.7 for Wave 3, and from 1.0 to 1.5 for
Wave 4.

A.2.2.4 Youth-Parent Dyads

Respondents for this analysis were defined as youth who responded and whose parents also responded
to the survey. Therefore, both the youth and the parent had to be eligible and have completed their
respective surveys to count as a respondent. Nonrespondents included all eligible nonresponding
youth, but also included any youth who may have responded but whose parent did not. Youth who
were not eligible for the youth weights were also not eligible for dyad analysis. Youth who did not
have a corresponding sampled parent interviewed (such as emancipated youth or married youth) were
considered ineligible for this set of weights. Also, youth who were eligible and completed an interview
but whose parents were ineligible were considered ineligible for the Youth-Parent dyad weights.

The same characteristics used for youth nonresponse adjustment were used for dyad nonresponse
adjustment. Again, the special adjustment software was implemented to define appropriate
nonresponse adjustment cells, and weighting adjustments were computed using that set of cells. The
dyad response rate was 85.7 percent for Wave 1, 86.4 percent for Wave 2, 85.7 percent for Wave 3,
and 89.6 for Wave 4. The adjustment factors for dyad nonresponse varied from 1.1 to 1.6 for Wave 1,
from 1.1 to 1.5 for Wave 2, from 1.1 to 1.6 for Wave 3, and from 1.0 to 1.5 for Wave 4.

In addition to cross-sectional weights, longitudinal dyad weights were also developed for Wave 4.
Among eligible responding dyads in Wave 1, 91.4 percent were longitudinal responders (i.e., also
responded in Wave 4). For longitudinal nonresponse adjustment the factors ranged from 1.0 to 1.04
for Wave 4.

A.2.3 Raking

Raking is a commonly used procedure in which survey estimates are controlled to marginal
population totals. In theory, the estimates should differ from the population values only as a result of
sampling error. In practice, other error sources such as residual nonresponse and coverage errors still
may have an important effect on the accuracy of the estimates. The goal of raking is to reduce biases
due to undercoverage and nonresponse, and to reduce the sampling error of the estimates. Raking
may be thought of as an iterative form of poststratification, in which the weights are consecutively
ratio-adjusted to multiple sets of control totals until the resulting weights converge to the control totals
in each dimension. The sample sizes of the marginal distributions are the important determinants of
the stability of the raking procedure, not the cells formed by a complete cross-classification of the
variables. This permits the use of more auxiliary variables or control totals than in poststratification.
For this reason we chose to rake the household, youth, and dyad weights rather than poststratify
them. However, when sample sizes permitted, some raking dimensions were defined by crossing two
variables to preserve the correlation structure in the data.

The parent weights were not raked because no control totals exist for parents as defined by the NSPY.
However, estimates of total households with youth between the ages of 9 and 18 were available from
the January 2000 CPS for Wave 1, and for Wave 2 the October 2000 CPS data were available.
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Wave 3 used the average of March 2001 and April 2001 CPS data. For Wave 3, this average centered
the control totals in the middle of the data collection period. For Wave 4 a regression line was fit to a
year of CPS data and the estimate for October of 2001 was used as the population total. Marginal
household control totals were obtained from the CPS for the following four raking dimensions:

m  Household Race/Ethnicity (Non-Hispanic-white + Other Non-Hispanic, Non-Hispanic-Black,
Hispanic) by Presence of Male Age 28 or Older in the Household (Yes/No);

m  Youth Age Group Composition of Household (any age 12 to 13 present, age 9 to 11 present but
no age 12 to 13, age 14 to 18 present but no age 9 to 13);

m  Household Race/Ethnicity (Non-Hispanic-white, Non-Hispanic-Black, Other Non-Hispanic,
Hispanic); and

m  Census Region (Northeast, Midwest, South, West).

After the household doorstep and roster nonresponse adjustments, the household weights were raked
to the first three sets of control totals to produce the household weights that were used in creating
national parent baseweights. The household weights were raked again on all four dimensions for use
in creating regional parent baseweights. Convergence was obtained in Wave 1 after three iterations for
the national household weights and six iterations for the regional weights. Convergence was obtained
in Waves 2 and 3 after four iterations for the national household weights and six iterations for the
regional weights.

For youth, estimates of the total age 9 to 18 civilian population were also obtained from the January
2000 CPS and October 2000 CPS for Wave 1 and Wave 2, respectively. As with the household totals,
the youth totals for Wave 3 were based on the average of March 2001 and April 2001 CPS data. From
these control totals the civilian noninstitutional group quarters population was excluded, as estimated
from the 1990 Census Public Use Micro-data System (PUMS) files. Marginal control totals were
obtained for the categories defined by the three raking dimensions:

m  Gender (M, F) x Age Group (ages 9to 11, 12 to 13, and 14 to 18);

m  Race/Ethnicity (Non-Hispanic-white, Non-Hispanic-Black, Other Non-Hispanic, Hispanic)
x Age Group (ages 9to 11, 12 to 13, and 14 to 18); and

m  Census Region (Northeast, Midwest, South, West) x Age Group (ages 9to 11, 12 to 13, and
14 to 18).

After the Youth and Youth-dyad nonresponse adjustments, both sets of weights were raked to the first
two sets of control totals to produce the final national youth and Youth-dyad weights for use in
analysis. Both sets of nonresponse-adjusted weights were raked again on all three dimensions to create
regional weights for use in making regional estimates. Convergence was obtained after four iterations
for the national weights in Waves 1 and 2, but converged in three iterations for the national weights in
Wave 3. Convergence was obtained in six iterations for the regional weights for Waves 1 through 3.

Coverage rates are given in Table A-D for youth by age, race, and gender. The coverage rate was
calculated as the ratio of the sum of the weights before raking to the control total. Coverage rates were
not computed for Wave 4, because the Wave 4 sample was a subset of the Wave 1 sample.
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Table A-D
Coverage rates
Wave 1 Wave 2 Wave 3
Subgroup Coverage rate Coverage rate Coverage rate

Male 0.71 0.68 0.65
Female 0.68 0.69 0.65
Race/Ethnicity:

Non-Hispanic white, Other Non-Hispanic 0.69 0.69 0.65

Non-Hispanic Black 0.69 0.67 0.63

Hispanic 0.74 0.66 0.62
Age Group

9-11 0.70 0.69 0.70

12-13 0.74 0.71 0.75

14-18 0.67 0.67 0.57

A.3 Confidence Intervals and Data Suppression

Confidence intervals have been provided for every statistic in the detail tables. These intervals indicate
the margin for error because a sample was drawn rather than conducting a census. If the same general
sampling procedures were repeated independently a large number of times, and a statistic of interest
and its confidence interval were recalculated on each of those independent replications, the average of
the replicated statistics would be contained within 95 percent of the calculated confidence intervals.

The confidence intervals reflected the effects of sampling and of the adjustments that were made to the
weights. They did not generally reflect measurement variance in the questionnaires. The intervals
were based on variance estimation techniques that will be available in separate technical reports. In
brief, subsamples of the sample were drawn and put through the same estimation techniques. The
adjusted variation among the subsamples provides an estimate of the variance of the total sample.
Details on how confidence intervals were calculated from variance estimates follow.

Some estimates were suppressed. This was done when the reliability of a statistic was poor. This was
measured in terms of the sample size and the width of the confidence interval. Estimated proportions
near 0 percent and 100 percent were more likely to be suppressed than other estimates since it was
difficult to estimate rare characteristics well. The exact criteria for this suppression also follow.

A.3.1 Confidence Intervals

Variances were estimated for NSPY using a resampling approach. This resampling method was
developed specially for NSPY. It uses 100 resamples to measure the variance in the full sample
estimates. This method reflects, the variance due to selecting a larger sample of 100 PSUs for the
standard Westat design, the variance due to subsampling to the 90 NSPY sample PSUs, and the
variance due to sampling segment dwelling units and persons within PSUs. Moreover, it reflects the
finite population correction factors at both the PSU and segment levels. Full technical documentation
of this method can be obtained from Westat (Rizzo, 2000).

After each of the 100 resamples was drawn, the full set of adjustment procedures was run on each
resample. This means that each resample was adjusted for nonresponse and was raked to adjusted
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Current Population Survey (CPS) control totals. By doing this, the variance estimation procedure
reflected the changes in uncertainty due to the point estimation procedures.

Once the variance estimates were obtained, they were translated into confidence intervals using
approximations similar to those that have been developed on the National Household Survey on
Substance Abuse (NHSDA). For means of continuous variables, the confidence intervals were formed
by assuming that the sample statistic had a t-distribution with 100 degrees of freedom. The
assumption of 100 degrees of freedom came from the 100 resamples. In the NHSDA, it was assumed
that the sample statistic had a normal distribution. That was equivalent to assuming a t-distribution
with an infinite number of degrees of freedom. Assuming 100 degrees of freedom was slightly more
conservative. The standard error was multiplied by 1.98 instead of 1.96 to form a 95 percent
confidence interval. The formula is

lower bound = X —1.98,/var(x) and upper bound = x +1.98/var(x) .

For proportions, it is assumed that a logistic transform of the estimated proportion has a normal
distribution. This results in confidence limits that are strictly between 0 and 1, a useful property for
estimated proportions. The formula for estimated proportions strictly between 0 and 1 is

1
lower bound = and
1+ exps— log( P AJ—1.98“Avar({7)
1-p pd-p)
1
upper bound = - .
1+ expl log(zij+1498\Puu(€)
1-p p(1-p)

For example, if the estimated proportion is 0.5 percent with a standard error of 0.4 percent, rather
than calculating the standard t-approximation of -0.3 percent to +1.3 percent, the logistic formula
yields a confidence interval of 0.1 percent to 2.4 percent.

Estimated proportions of 0 and 1 pose special difficulties for variance estimation and calculation of
confidence intervals. The calculated variance estimate of zero is not meaningful for such estimated
proportion, because the best confidence intervals are not collapsed at the point estimates. The
approximation used for a confidence interval around an estimated zero proportion is

2F; (1-a/2)

lower bound =0 and upper bound = ] ,
n+2F ,(1-a/2)

where F ,(1-a/2) is the 1-/2 quantile of an F distribution with 2 and # degrees of freedom (Korn
and Graubard, 1999), where n refers to the effective sample size defined to be the actual sample size
divided by the average design effect (as suggested by D. Judkins and P. Zador). For these confidence
intervals the average design effect was estimated to be 2.
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For an estimated proportion of 1, the confidence interval is calculated as

nFy3(a/2)

lower bound = — g
2+nF,5(a/2)

As examples, if a domain has a sample size of 500, then the upper confidence limit on an estimate of 0
percent will be 1.5 percent and the lower confidence limit on an estimate of 100 percent will be 98.5
percent.

The Wave 3 confidence intervals for the counterfactual projections were done as in Wave 2. The
youth counterfactual projections had standard errors estimated in WesVar using replication. However,
the dyads counterfactual projections involved youth and parents so estimation for dyads was not as
straightforward. The variance for youth and parents was estimated along with an estimate of the
covariance between youth and parents based on replication. Once the estimate of standard error was
obtained, the formula given above for the confidence intervals was used.

This report also contains confidence intervals for differences and means across waves. The samples in
the three initial recruitment waves were independent except for PSU selection. For simplification, the
PSU component of variance was ignored and the variances were assumed to be independent across
waves. Both means and differences were approximated by assuming the statistic had a normal
distribution and the t-distribution intervals with 100 degrees of freedom discussed above apply. For
future waves, this will have to be changed because of the dependence of the statistics.

For differences of proportions where one or more of the estimates was 0 or 1 a slight modification of
the above formula was needed. The approximation used for a confidence interval around an estimated
Zero proportion is

~2F; \(1-a/2)
n+2F; ,(1-a/2)

2F; y(1-a/2)

lower bound = i )
n+2F ,(1-a/2)

and upper bound =

where sz,; (1-a/2) is the 1-@/2 quantile of an F distribution with 2 and n degrees of freedom, and n
was estimated as the harmonic average of the two sample sizes. For a difference of proportions where
the only estimate was zero, the standard error for the nonzero estimate was used to impute the
standard error for the zero estimate, adjusting for sample size.

A.3.2 Suppression

There were several suppression criteria. All were developed with the aim of preventing overanalysis of
statistics that contain little true information. For example, if a domain had a sample size of only two
youth, and the estimated proportion of them who thought a certain way on some subject was 50
percent, then the confidence interval would range from 5.7 percent to 94.3 percent, which was too
wide to be of any use.

Any estimate based on an effective sample size of 30 or less was suppressed. The effective sample size
for a statistic was calculated as the simple random sample size of the same domain that would have
generated a standard error of the same size.
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Estimated proportions between 0 and .5 were suppressed if

—Vvar(ja) > 0.225

plog(1/ p)

and estimated proportions between 0.5 and 1.0 were suppressed if

Jvar(p) >0.225

(1-p)log1/(1-p))

Note that these rules meant that larger effective sample sizes are required to avoid suppression as the
estimated proportion approaches 0 or 1. Estimated proportions of 0 or 1 were suppressed if the
effective sample size for the domain was 140 or less. This corresponds to confidence limits of
(0.000-0.026) on 0 and (0.974-1.000) on 1.

A.3.3 Average Design Effects and Effective Sample Sizes

A design effect is defined as the ratio of the achieved variance to the hypothetical variance that would
have been achieved if a simple random sample of the same size had been used. An effective sample
size is defined as the quotient of the nominal sample size divided by the design effect. Design effects
were calculated for a number of statistics. They varied considerably from statistic to statistic, partially
reflecting true differences in design effects but also reflecting substantial measurement noise. Table A-
E shows the average design effects and corresponding effective sample sizes for statistics about youth,
parents, and dyads.
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Table A-E
Design effects and effective sample sizes
Youth Parents Dyads
Youth age Effective Effective Effective
domain Design effect  sample size Design effect  sample size Design effect  sample size
9-11 1.25 870 1.37 757 1.44 714
12-13 1.22 870 1.37 734 1.39 722
14-15 1.47 376 Na Na 1.58 331
16-18 1.27 481 Na Na 1.32 430
14-18 1.27 916 1.4 772 1.55 704
Wave 1 Total 1.46 2,268 1.66 1,882 2.27 1,374
9-11 1.27 727 1.38 634 1.38 626
12-13 1.26 522 1.28 483 1.31 469
14-15 1.49 264 Na Na 1.49 250
16-18 1.46 265 Na Na 1.58 227
14-18 1.49 524 1.50 484 1.69 443
Wave 2 Total 1.49 1,585 1.73 943 2.25 982
9-11 1.21 808 1.53 607 1.3 707
12-13 1.29 562 1.47 464 1.2 569
14-15 1.49 252 Na Na 1.4 256
16-18 1.46 260 Na Na 1.4 248
14-18 1.49 507 1.68 418 1.5 470
Wave 3 Total 1.64 1,499 1.82 923 2.0 1,153
9-11 Na Na Na Na Na Na
12-13 1.18 636 1.62 384 1.35 473
14-15 1.21 759 Na Na 1.87 406
16-18 1.29 550 Na Na 1.95 282
14-18 1.43 1,309 1.46 784 2.24 584
Wave 4 Total 1.45 1,945 1.68 905 2.18 894
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Appendix B

Data Collection Methodology and Response
Rates

Two types of data were collected and analyzed for the Evaluation: quantitative survey data collected
in a screener and three extended interviews (parent, teen, and child), and media buy data (i.e., Gross
Rating Point (GRP) information).

This appendix describes the data collection methodology used during the three initial recruitment data
collection waves (Waves 1 through 3) and the 1* followup wave (Wave 4) of the Evaluation. Topics
include survey design, questionnaire design, pilot testing, interviewer recruitment and training, media
activities, procedures used during data collection, data editing and cleaning, and response rates.

B.1 Survey Design

The major evaluation component of the Phase III Evaluation is the conduct of the National Survey of
Parents and Youth (NSPY), which is a longitudinal study, consisting of seven data collection waves,
each lasting approximately six months. The NSPY is a nationally representative survey being
conducted in 90 locations across the United States. Figure B-1 is a graphical depiction of the initial
recruitment and followup plan of the NSPY.

Figure B-1. NSPY INITIAL RECRUITMENT AND FOLLOWUP PLAN

NSPY INITIAL RECRUITMENT AND FOLLOWUP PLAN

Dates Wave
11/99-5/00 1 Al
7/00-12/00 2 Bl
1/01-6/01 3 C1
7/01-12/01 Y
- 4 A2
A 4 A 4
1/02-6/02 5 B2 C2
Y
7/02-12/02 6 A3
A 4 A 4
1/03-6/03 7 B3 c3
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The initial recruitment phase (Waves 1 through 3) consisted of three cross-sectional surveys, lasting
approximately 6 months each. During recruitment, approximately 81,000 households were screened
for the presence of children in the age ranges of interest. Only about one in every eight households
was determined was eligible to participate (12%).

The followup phase (Waves 4 through 7) began with the Wave 4 data collection. Parents and youth
recruited during the first three recruitment waves are being tracked and recontacted two additional
times during the followup. Wave 1 participants are being followed up in Waves 4 and 6. Wave 2 and
Wave 3 participants are being followed up in Waves 5 and 7. The followup period can range from 6 to
24 months, depending on the wave and the dates of interview.

B.2 Questionnaire Design

In preparation for the Evaluation of Phase III of the National Youth Anti-Drug Media Campaign, the
National Institute on Drug Abuse (NIDA) convened an expert panel to assist in the development of
data collection questionnaires. This group, which included specialists in adolescent drug use
prevention and parenting behaviors, met and generated draft survey questionnaires for children (aged
9to 11), teens (aged 12 to 18), and parents for the NSPY. NIDA shared these Phase III prototypes
with Westat at the beginning of the contract period.

Westat formed a questionnaire development team whose members included evaluation experts from
Westat, the Annenberg School for Communication at the University of Pennsylvania, and the
National Development and Research Institutes (NDRI). This team reviewed the Phase III prototypes
as well as the survey questionnaires used in the Phase II Media Campaign Evaluation, and other
surveys, including Monitoring the Future (MTF), Community Action for Successful Youth, National
Household Education Survey (NHES), and the National Household Survey on Drug Abuse
(NHSDA).

To facilitate the development of the questionnaires, the team developed a behavioral change model for
the Evaluation and mapped each question back to this model, as well as to the communication
objectives that had been established for the Media Campaign.

Question domains for parents included the following:

m  Media consumption;

m  Past discussions with child about drug attitudes and avoidance strategies;

m  Past child monitoring behaviors;

m  Self-efficacy of discussing drugs with child and of monitoring the child’s actions;
m  Belief that the child is at risk for drug use;

m  Belief that drug use has bad consequences;

m  Exposure to the Media Campaign’s advertising;

m  Parent’s own current and past use of tobacco, alcohol, and drugs; and

m  Demographic information.

B-2 Westat & The Annenberg School for Communication



Appendix B. Data Collection Methodology and Response Rates

Youth question domains included the following:

m  Exposure propensity to media;

m  Youth’s own current and past use of tobacco, alcohol, marijuana, and inhalants;

m  Past discussions with and communication of anti-drug messages from parents and friends;
m  Expectations of others about respondent’s drug use;

m  Knowledge and beliefs about the positive and negative consequences of drug use;

m  Exposure to the Media Campaign’s advertising;

m  Family and peer factors;

m  Personal factors; and

Demographic information.

During Waves 1 and 2, virtually the same set of questions was asked of respondents. However, during
Wave 3, some new questions were added. They included a question on brand recognition in the Teen
and Parent questionnaires; questions about Ecstasy use in the Teen questionnaire (have used and
when last used); questions about doing fun things with parents in the Teen and Child questionnaires;
and a question about parents’ perception of the efficacy of drug talk in the Parent questionnaire.

To make room for these questions, some questions were deleted. They included questions about
reading magazines or seeing TV shows from the Teen and Parent questionnaires, questions about
communicating rules for alcohol and smoking from the Teen and Child questionnaires, and a question
about perceived consequences of inhalant use from the Child questionnaire.

In Wave 4, the extended interviews for parents, teens, and children were essentially the same as
during Wave 3, except for some additional questions on Ecstasy in the Teen questionnaire. Additional
Ecstasy questions included intentions to use, perceived expectations of use by peers, and attitudes of
use including approval/disapproval of use and perceived harm of use.

The questionnaires for Waves 1 through 4 can be found on the NIDA web site:
http://www.nida.nih.gov/DESPR/Westat/index.html. During Waves 1 through 3, a brief, hard
copy household screening questionnaire was used to determine a sampled household’s eligibility. All
other data were collected using a laptop computer and a combination of computer-assisted interview
technologies. Computer-assisted personal interview (CAPI) involved having the interviewer read the
questions to the respondent and record the answers in the computer. In Waves 1 through 3, CAPI was
used to enumerate the household and select a parent/caregiver and one or two youth. In Wave 4,
CAPI was used to determine respondent eligibility and to select a new parent, if appropriate. CAPI
was also used for the nonsensitive questions in the extended interview (parent, teen, and child)
questionnaires in all waves. For collection of sensitive data in the extended interview questionnaires,
audio computer-assisted self-interview (ACASI) technology was employed. This allowed respondents
to self-administer the survey in total privacy. They listened to the question on headphones and
recorded their own responses by touching the computer screen. These technologies were used based
on the theory that providing respondents with a methodology that improved privacy and
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confidentiality would make reporting of potentially embarrassing, stigmatizing, or illegal behaviors
(such as drug use) less threatening, and enhance response validity and response rates.

On average in Waves 1 and 2, it took 6 minutes to enumerate and select household members for
interview, and 34 minutes for children (aged 9 to 11), 44 minutes for teens (aged 12 to 18), and 52
minutes for parents to complete their respective extended survey questionnaires. The above noted
changes to the Wave 3 questionnaires resulted in the following timings: 6 minutes to enumerate and
select household members; and approximately 31 minutes for children, 41 minutes for teens, and 55
minutes for parents to complete their respective extended questionnaires. In Wave 4, it took on
average 6 minutes to complete the computerized screener. Timings for the extended instruments were
approximately 35 minutes for children, 44 minutes for teens, and 54 minutes for parents.

B.3 Pilot Test

Once the Office of Management and Budget (OMB) clearance was obtained, Westat conducted a pilot
test in Baltimore, Maryland, prior to Wave 1. Approximately 300 households were screened to obtain
about 20 household interviews using the NSPY questionnaires. The purpose of the pilot was to test
the adequacy of questionnaire skip patterns, question wording and flow, and test the application of the
ACASI portion of the questionnaire as well as the adequacy of the advance materials and interviewing
procedures. A debriefing was held at the end of the pilot data collection. From that, some questions
needed to be dropped from each of the extended interview questionnaires to keep within the OMB
respondent burden estimates. Procedures and advance materials were updated as appropriate.

Westat conducted a second pilot test prior to Wave 4 to test its Followup screening instruments. The
participating households in the first Baltimore pilot test were recontacted and screened for Followup
status. The purpose of the pilot was to test the adequacy of the screening instruments, skip patterns,
question wordings and flow, as well as advance materials and interviewing procedures. An
interviewer debriefing was held at the end of this pilot data collection as well. From that debriefing,
some minor changes were made in Followup screening questions and procedures.

B.4 Interviewer Recruitment and Training

The NSPY initial data collection design was based on hiring one primary interviewer in each of 90
primary sampling units (PSUs) and hiring approximately 35 more interviewers to supplement efforts
in larger PSUs, PSUs geographically clustered, and in PSUs where primary interviewers quit during
the field period. Twenty-nine additional interviewers were hired to supplement the data collection
effort later in Wave 1. No additional interviewers were needed to staff Wave 2. Subsequent
interviewer attrition required that 26 additional interviewers be hired to supplement the data
collection effort in Wave 3. In Wave 4, 28 interviewers were fielded at the beginning of the Wave and
three more were hired and trained during the wave.

Initially, interviewers were recruited from Westat’s pool of experienced interviewers. Additional
candidates were recruited through local organizations and classified newspaper advertisements placed
in various PSUs as needed. These candidates were screened for communications skills and
availability. Spanish language interviewer candidates were screened by bilingual project staff for their
ability to communicate effectively in both Spanish and English. Approximately 12 percent of the total
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interviewers hired were bilingual. Most English and bilingual candidates had prior experience relevant
for data collection.

Over the waves, all interviewers participated in an 8 to 10 day training session. The training program,
which was staffed by qualified project staff and field supervisors, was designed to ensure consistency
in data collection through the use of lectures, with a heavy focus on practice sessions. Trainees new to
Westat attended an additional half-day training on general interview techniques. Bilingual trainees
also attended an additional half-day training that concentrated on reviewing bilingual scripts and
materials.

B.5 Media Activities

Because this is an evaluation of a media campaign, activities such as media buying, ad creation, and
broadcast levels play key roles in the questionnaires as well. Because the Media Campaign is dynamic
over time, the media-specific questions in the questionnaires must also change appropriately.

In the evaluation of Child, Teen, and Parent questionnaires, some questions are asked about the
respondent’s media usage patterns, including television, radio, and magazines. All NSPY
questionnaires contain a section of questions devoted to how the respondent receives anti-drug
messages. In these questions, selected television and radio Media Campaign ads that have been
broadcast during the prior 2 calendar months are played for the respondent. Questions are then asked
about the respondent’s recall of prior exposure (viewing or listening) to the ad, and his/her assessment
of the ad’s message and impact. The set of television and radio ads that are played for respondents are
changed monthly, with a set protocol being used to determine which ads are played during each
month and for which respondents.

Each month Ogilvy, the Campaign media buy contractor, produces an updated copy rotation
schedule. This schedule outlines, by month, each ad that is slated for broadcast, its target audience
(parents or youth), and racial or ethnic group (general market, African American, or Hispanic).
Included are each ad’s planned broadcast dates and the Media Campaign behavioral platform that the
ad addresses. As ads are produced, Ogilvy forwards them to Westat for digitizing; a process that puts
the ads into an electronic format that can then be incorporated into the computerized laptop
questionnaires.

Using the current copy rotation schedule, Westat determines those television and radio ads that will
need to be played to respondents over the next 2 months. A CD containing those ads is then produced
and sent to the field interviewing staff. A look-up table is also developed for each interview month and
transmitted to the field staff. It provides the specifications for ad selection and randomization for each
respondent that month.

During Waves 1 and 2, questions were asked about viewership of specific television shows and
readership of specific magazines from which Ogilvy purchased advertising time or space. The specifics
of these media buys were determined based on the Gross Rating Points (GRPs) that the television
shows, radio program or magazine were expected to earn. Ogilvy sent updated information on those
television shows and magazines for which ad time or space has been purchased to Westat every 3
months, and appropriate updates were transmitted to the field interviewers’ laptop questionnaires.
(Questions on specific television shows and specific magazine readership were dropped from the
Wave 3 and Wave 4 questionnaires.)
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Ogilvy also provides data regarding the planned GRP levels for the previous quarter, by target
audience (parents or youth), creative ad execution, media (television, radio, print, and out of home),
and week/month. GRPs refer to the percentage of the target population that is estimated to be
watching a particular TV show, listening to a specific radio program, or reading a certain magazine,
and are therefore exposed to the advertising messages provided. These GRPs are based on data from
that media’s audience ratings company (Nielsen Media Research for television, Arbitron Research
and RADAR for radio and MRI for print). Knowing the reach and frequency objectives for the Media
Campaign’s messages, the media buyers then purchase a mix of media whose GRPs, when
aggregated, should achieve the desired intensity of Media Campaign message exposure. This
information is used by the Evaluation’s analysts to look for correlation between recalled exposure to
ads by respondents and the ads’ reach and frequency levels.

B.6 Initial and Followup Data Collection

This section discusses five topics central to the NSPY data collection effort. They include the
procedure used to determine whether the household was eligible to participate in the survey, the rules
adopted for collection of information from neighbors pertaining to household eligibility
determination, how household members were subsampled for inclusion as survey respondents, steps
taken to assure respondent confidentiality, and the procedures used to validate Waves 1 through 4
interviews.

B.6.1 Determining Household/Respondent Eligibility

During Waves 1 through 3, interviewers were required to make up to five in-person attempts to
contact a household. A household was considered eligible if two criteria were met. First, the
household must contain children of a specified age group (age groups included households with
children aged 9 through 13, 12 and 13, or 9 through 18). Second, the housing unit must have been
built before April 1, 1990 be a mobile home, or be selected through the permit sample (see Appendix
A). All eligibility information was collected hard copy and then entered into an electronic file on
laptop computers.

To be included in the Wave 4 Followup sample, a household must have had at least one selected
person (parent, teen or child) complete his or her extended interview in Wave 1. If no one who was
selected completed an interview in Wave 1, then the household was not included in the Wave 4
Followup sample.

Prior to Wave 4, efforts were made to verify the location of Wave 1 adult respondents. Location
information (i.e., address and telephone number) about Wave 1 respondents was sent to a National
database company for tracking purposes. Updated location information from this source was sent to
Westat’s Telephone Research Center and telephone interviewers placed calls to these households to
verify the identity of the Wave 1 respondents.

At Followup, interviewers were allowed to screen households both by telephone and in-person.
Interviewers were required to make up to five telephone attempts to contact a household. If the
telephone attempts were not successful, up to 5 in-person attempts were then made. Most first
attempts were made by telephone, however first attempts at contact were made in-person if the
selected parent had refused to complete his or her initial interview or if the interviewer did not have a
telephone number to call.
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A youth who had been selected at Wave 1 was considered eligible for the Wave 4 survey if the youth
was 9- to 18 -years of age at the time of the Wave 4 interview and was not living in a group quarters
situation (that is was not living away from home at school or in an institution). A parent or caregiver
who had been selected at Wave 1 was considered eligible for the Wave 4 survey if he or she was still
living with an eligible sampled youth at least two nights a week and was not physically or mentally
disabled. A new parent was chosen for interview if either of these two conditions was not met.

B.6.2 Use of Neighbor Reports to Determine Eligibility

Through most of the initial data collection waves, interviewers were instructed to visit the sampled
household three times to try to determine eligibility, prior to obtaining eligibility information from a
neighbor. This procedure was changed for a short period of time during Waves 1 through 3 to allow
interviewers to determine eligibility information from neighbors after one attempt to contact the
household. Because a neighbor might be less able to accurately know the exact ages of children, two
questions about children were asked. First, the neighbor was asked whether any children aged 9 to 18
lived in the household. If yes, a followup question was asked to determine whether children of the
specified age for the particular household (see categories above) lived in the household. In addition,
the neighbor was asked if sampled housing units in area segments were built after April 1, 1990.
Finally the neighbor was asked what times members of the sampled household would be likely to be
at home. If answers to both of the age questions were no, the household was considered ineligible. If
the answer to either or both age questions was yes and if the housing unit was built before April 1,
1990, or if the housing unit was drawn from the permit sample, the interviewer continued to try to
contact the sampled household. Remaining attempts were made to contact the sampled household to
obtain an interview at times suggested by the neighbor.

Neighbor reports to determine eligibility were not applicable to the followup data collection waves.

B.6.3 Selection of Respondents

During Waves 1 through 3, the interviewer conducted a household enumeration with a household
member 18 years of age or older, once a household was determined to be eligible. All members of the
household, excluding children/students who were currently away from home, living at a boarding
school or college, were enumerated. At this point, up to two eligible children were randomly selected.
Once the children were selected, the relationship of every other person to the selected child was
obtained. One or two parents or primary caregivers were then selected based on a predetermined
algorithm. (Two parents or primary caregivers were chosen only in the unusual situation where the
selected youth were not siblings.) If two parents for a selected child resided in the household, the
algorithm selected the male or female parent on a random basis. If one of the parents was a stepparent
or foster parent, that parent must have lived with the child in the household for a least 6 months to be
eligible for selection. If no parents lived in the household, the algorithm selected a primary caregiver.
Once all respondents were selected, information on the race and ethnicity for each selected person was
obtained.

As mentioned earlier, youth were considered eligible for the Wave 4 survey if they were 9- to 18- years
old at the time of the Wave 4 survey and were not living in group quarters. New youth were never
selected as replacements for ineligible ones. New parents/caregivers, however, could be selected in
Wave 4, if the Wave 1 parent/caregiver was ineligible for the survey at Wave 4.
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For all waves, all respondent selection information was entered into a laptop by the interviewer using
a CAPI approach.

B.6.4 Guaranteeing Confidentiality

An important part of the survey methodology was to obtain honest answers to very sensitive data. To
meet this end, several procedures were implemented. First, a Certificate of Confidentiality was
obtained for the study. Under the certificate, the Federal Government pledged that the evaluation
team cannot be compelled by any person or court of law to release a respondent’s name or to link a
respondent’s name with any answers he/she gives. Interviewers showed a copy of the certificate to
respondents prior to the interview. They also guaranteed that all respondent names and other
identifying information would be destroyed at the end of the study and would not appear in any
publications resulting from the study. Teen and child assent forms were appropriately worded for each
age group to make sure that the youth understood that the answers they gave would be kept private
and would not be connected with their names.

Second, the extended interviews were administered in a CAPI and ACASI format. Sensitive questions
were in ACASI format, which meant that respondents used the computer themselves to answer
questions by touching the screen and used headphones to hear the questions. The extended interview
was programmed so that the interviewer was unable to go back into the interview and look at answers
the respondent provided in the ACASI section.

Third, interviewers were instructed to, if possible, seat the respondent in a chair that was against the
wall or a piece of furniture so that no other person could stand or pass behind the respondent. This
procedure hindered third parties from being able to observe the respondent’s answers during the
ACASI part of the interview. The interviewer also requested that parents not be present in the room
while the questionnaire was being conducted with the youth. If the parent insisted on being present in
the room, the interviewer asked the parent not to stand directly behind the child during the ACASI
portion of the interview.

B.6.5 Validation of Interviews

During Wave 1, 10 percent of parents interviewed were selected for validation. Approximately 75
percent were contacted by telephone and attempts to contact the remainder were made by mail. When
interviewers were suspected of falsifying data, all of their worked cases were redone by different
interviewers. In a few instances, interviewers were terminated for falsifying data.

During Wave 2, approximately 13 percent of parents interviewed and 2 percent of the ineligible
households were selected for validation. Approximately 58 percent were contacted by telephone, and
attempts to contact the remainder were made by mail. No invalid cases were found during Wave 2.

During Wave 3, approximately 18 percent of the parents interviewed and 5 percent of the ineligible
households were selected for validation. Approximately 76 percent were contacted by telephone and
attempts to contact the remainder were made by mail. When an interviewer was suspected of
falsifying data, all of his or her worked cases were redone by different interviewers. In one instance, an
interviewer was terminated for falsifying data.
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During Wave 4, approximately 13 percent of the parents interviewed and 44 percent of the ineligible
households were selected for validation. Approximately 86 percent were contacted by telephone and
attempts to contact the remainder were made by mail. No invalid cases were found for interviewers
completing Wave 4 work, however two interviews completed during Wave 1 were identified as
questionable during Wave 4 when an interviewer revisited the households.

B.7 Data Editing and Cleaning

SAS programs were developed to perform edit checks on the screener and extended interview data.
All interview skip patterns were checked to ensure that data did not exist for data items that should
have been skipped and that data values were missing only when a data item had been properly
skipped. Checks were also performed to confirm that all reported ages and dates were in a logical
sequence between birth and the date of interview. Additional edit checks were executed to ensure that
questions were asked regarding the appropriate groups of ads, given the demographic characteristics
of the respondent. After the SAS edits were reviewed and the appropriate updates were applied,
frequencies were produced for all variables at the dwelling unit level, the sampled person level, and
the parent/youth dyad level. These frequencies were reviewed by experienced data specialists who
identified outliers, unexpected missing data, and data inconsistencies. When a potential problem was
identified, the data manager located the corresponding records within the database and evaluated the
data to determine if any items needed to be updated.

Data updates were recorded by the data specialists and were carried out through a SAS update
program that updated the appropriated data items and kept a transaction record of all updates.

B.8 Response Rates

Wave 1

There were 34,691 sampled addresses to be contacted and screened in NSPY Wave 1. Of those
sampled addresses, 4,649 (13.4%) were discovered to be either vacant or nonresidences (such as
businesses or other institutions). That left 30,042 occupied residential addresses to be contacted and
screened for study eligibility.

Of those occupied addresses, answers to the screening questions were obtained for 28,567 (95.1%).
Roughly 1 in 8 screened addresses (12.2%) had children in the required age ranges and were eligible to
participate in NSPY.

In the 3,497 eligible households, data collection staff were able to enumerate household members for
2,602 (74.4%) households, so that a parent/caregiver and one or more youth could be selected for
interview. Once selected 2,293 (88.4%) of NSPY parents/caregivers completed an interview.
Interviews were completed with 3,312 (90.6%) of selected NSPY children and teens.

The cumulative response rate (screener response rate X roster response rate X interview response rate)
was 64.1 percent for youth and 62.5 percent for parents.
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Wave 2

There were 23,000 sampled addresses to be contacted and screened in NSPY Wave 2. Of those
sampled addresses, 2,405 (10.5%) were discovered to be either vacant or nonresidences (such as
businesses or other institutions). That left 20,595 occupied residential addresses to be contacted and
screened for study eligibility.

Of those occupied addresses, answers to the eligibility screening questions were obtained for 19,701
(95.7%). Roughly 1 in 8 screened addresses (12.7%) had children in the required age ranges and were
eligible to participate in NSPY.

In the 2,502 eligible households, data collection staff were able to enumerate household members for
1,866 (74.6%) households, so that a parent/caregiver and one or more youth could be selected for
interview. Once selected, 1,632 (88.2%) of NSPY parents/caregivers completed an interview.
Interviews were completed with 2,362 (91.9%) of selected NSPY children and teens.

The cumulative response rate (screener response rate X roster response rate X interview response rate)
was 65.6 percent for youth and 62.9 percent for parents.

Wave 3

There were 23,300 sampled addresses to be contacted and screened in NSPY Wave 3. Of those
sampled addresses, 2,272 (9.8%) were discovered to be either vacant or nonresidences (such as
businesses or other institutions). That left 21,028 occupied residential addresses to be contacted and
screened for study eligibility.

Of those occupied addresses, answers to the screening questions were obtained for 20,085 (95.5%).
Roughly 1 in 8 screened addresses (12.8%) had children in the required age ranges and were eligible to
participate in NSPY.

In the 2,566 eligible households, data collection staff were able to enumerate household members for
1,931 (75.3%) households, so that a parent/caregiver and one or more youth could be selected for
interview. Once selected, 1,681 (87.6%) of NSPY parents/caregivers completed an interview.
Interviews were completed with 2,459 (91.2%) of selected NSPY children and teens.

The cumulative response rate (screener response rate X roster response rate X interview response rate)
was 65.5 percent for youth and 63 percent for parents.

Wave 4

Four separate response rates were calculated for Wave 4. These include:
m A followup cross-sectional response rate;

m A cumulative cross-sectional response rate;

m A followup longitudinal response rate; and

m A cumulative longitudinal response rate.
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Under the NSPY sample design, subsamples of youth and parents selected during Wave 1 were
retained for followup in Wave 4. For the cross-sectional survey, youth and parents in households that
completed a screener roster in Wave 1 were included in the followup sample if the household
contained at least one Wave 1 sample person (either parent or youth) who completed an interview. As
a result, under the selection criterion employed for Wave 4, a small number of youth and parents
sampled at Wave 1 who did not complete a Wave 1 interview were refielded in Wave 4. These
“extra” youth and parents were used only for the cross-sectional analysis and, therefore, were
accounted for in the cross-sectional response rate. For the longitudinal analysis, a youth and parent
must have completed an interview in Wave 1 and in Wave 4 to be included in the calculation of the
longitudinal response rate.

Cross-Sectional Response Rates

Followup Cross-Sectional Response Rate (FCRR)

The FCRR represents the percentage of parents and youth that were successfully located and
interviewed during Wave 4 of the sample fielded in Wave 4. It is defined as:

# Households Completing Eligibility Screening #Respondents Completing Interview
# Households Fielded # Respondents Eligible to Participate

FCRR =

There were 2,602 households that completed the household enumeration (roster) screening at Wave 1.
Based on data collected during Wave 1, 2,450 (94.2%) of these households contained at least one
respondent from Wave 1 (either a youth or a parent) and thus were eligible for refielding at Wave 4.
The further exclusion of households that contained only youth who were expected to be age 19 or
older at the beginning of the Wave 4 data collection resulted in the refielding of 2,304 households in
Wave 4.

Followup telephone or inperson eligibility screening was attempted for the 2,304 households that were
refielded in Wave 4. Of these, eligibility was determined for 1,999 (86.8%) of the households. For the
remaining 305 households, eligibility could not be determined for various reasons (e.g., the household
moved out of the interviewing area or was not locatable, the household could not be contacted for
some other reason, or the household refused to complete the eligibility screener.)

The 1,999 successfully screened households contained 2,744 Wave 1 youth, of which 96 (3.5%) youth
were determined to be ineligible for the Wave 4 survey (e.g., were 19 years or older, were
institutionalized or living in group quarters, or were deceased). Of the 2,648 eligible youth in the
screened households, 2,478 (93.6%) completed the Wave 4 interview. Corresponding to the 2,648
youth, 1,939 parents were identified and 1,752 (90.4%) of them completed the Wave 4 interview.

Thus, the followup cross-sectional response rate for Wave 4 youth is 81.2 percent (86.8% x 93.6%);
and the followup cross-sectional response rate for Wave 4 parents is 78.5 percent (86.8% x 90.4%).

Cumulative Cross-Sectional Response Rate (CCRR)

The CCRR is the combination of the Wave 1 and Wave 4 survey response rates. It is defined as the
product of the five following rates:

m  The percentage of households at Wave 1 where eligibility was determined.
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m  The percentage of eligible households at Wave 1 where the household roster was completed;

m  The percentage of Wave 1 households that were refielded (i.e., contained at least one respondent
at Wave 1) at Wave 4;

m  The percentage households at Wave 4 where eligibility screening was determined; and
m  The percentage of youth/parents who completed the Wave 4 interview.

Thus, the cumulative cross-sectional response rate for Wave 4 is 54.1 percent (95.1% x 74.4% x 94.2%
x 86.8% x 93.6%) for youth and 52.2 percent (95.1% x 74.4% x 94.2% x 86.8% x 90.4%) for parents.

Longitudinal Response Rates

Followup Longitudinal Response Rate (FLRR)

The FLRR represents the percentage of parents and youth that were successfully located and
interviewed in Wave 4, who were also successfully interviewed in Wave 1. It is defined as:

# Respondents where Eligibility Determined # Respondents Completing Interview

FLRR =
# Respondents Interviewed in Wave 1 # Respondents Eligible to Participate

Of the 3,072 youth completing the Wave 1 who were refielded in Wave 4, eligibility status was
determined for 2,685 (87.4%) youth. Of those youth, 96 were determined during Wave 4 screening to
be ineligible for the Wave 4 survey (e.g., were 19 years or older, were institutionalized or living in
group quarters, or were deceased). Among the 2,589 eligible youth, 2,435 (94.1%) completed the
Wave 4 interview. Similarly, of the 2,158 parents completing the Wave 1 interview that were refielded
in Wave 4, eligibility status was determined for 1,885 (87.3%) parents. Of those parents, 93 were
determined during screening to be ineligible for the Wave 4 survey. Among the 1,792 eligible parents,
1,644 (91.7%) completed the Wave 4 questionnaire.

Thus, the followup longitudinal response rate for Wave 4 youth is 82.2 percent (87.4% x 94.1%); and
the followup longitudinal response rate for Wave 4 parents is 80.1 percent (87.3% x 91.7%).

Cumulative Longitudinal Response Rate (CLRR)

The CLRR is the combination of the Wave 1 and Wave 4 response rates based on a subset of
respondents, i.e., those respondents who were interviewed in both Wave 1 and Wave 4. It is defined
as the product of the three following rates:

m  The cumulative Wave 1 response rate;
m  The percentage of youth/parents at Wave 4 for whom eligibility was determined; and
m  The percentage of eligible youth/parents who completed the Wave 4 interview.

Thus the cumulative longitudinal response rate for Wave 4 is 52.7 percent (64.1% x 87.4% x 94.1%)
for youth and 50.1 percent (62.5% x 87.3% x 91.7%) for parents.

B-12 Westat & The Annenberg School for Communication



Appendix C. Methodology for Confounder Control

Appendix C
Methodology for Confounder Control

C.1 Introduction

In this report, there has been considerable focus on changes in exposure and outcomes over time. If
positive change occurs, then one wonders what might have led to the change. The level of exposure
informs us about the activity level of the Campaign. It becomes more plausible to attribute some of the
credit for any positive changes in outcomes to the Campaign if high exposure levels are attained and
sustained. Most importantly, if people with higher exposure doses have better responses, it becomes
plausible to believe that the treatment caused the response to be different from what it would have
been in the absence of the Campaign. In the case when exposure and outcomes are measured
simultaneously, the method provides important support for an inference of Campaign effect if one can
assume that no other variable accounts for the observed association of exposure and outcome, and
that the association is not the result of the outcome causing the exposure rather than vice-versa. This
type of analysis is sometimes called a study of the dose-response relationship, analogous to a drug
study comparing a 40 mg dose to a 20 mg dose.

Section C.2 discusses the strengths and weaknesses of the dose-response approach. Section C.3
provides more detailed information about the procedures used to implement it. Section C.4 provides
detailed technical information on how effects were estimated. Section C.5 provides detailed technical
information on how confidence intervals were formed on the effect estimates and how hypothesis
testing was conducted.

C.2 Strengths and Weaknesses of the Dose-Response Approach

Interpretation of change over time in outcomes relies on the assumption that other factors (everything
other than the Campaign) affecting drug-related cognitions and use held steady during the time
period. However, it was beyond the scope of this evaluation to determine whether forces external to
the Campaign did hold steady. These external forces might include such things as drug prices, drug
availability, content of popular media, content of political speech and debate, celebrity actions, and
seasonal variations. Consequently, the required assumption of constancy in all other societal forces is
a strong assumption. Furthermore, data collection started after the start of the national phase (Phase
II) of the Campaign. So even if one were to accept the strong assumption about other forces holding
steady, change in outcomes would reflect only the incremental effect of additional exposure beyond
any effect that could have been initially achieved. Given these caveats, it is clear a positive trend,
while desirable, is insufficient for evaluating the effectiveness of the Campaign. Similarly, a negative
trend does not negate the possibility that campaign effects existed, but countervailing effects from
other causes were stronger.
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In this report, we discuss trends over time but the principal analytic approach taken was to study the
dose-response relationship, where the dose is a unit of exposure to anti-drug advertising, and the
response is the simultaneously observed cognitive variables about drug use or parenting practices. This
approach is common in the epidemiology of chronic conditions brought on by environmental factors
such as coal dust, primary smoking, second-hand smoke, indoor radon gas, and so on. The underlying
theory in those disciplines is that if a substance is toxic, then a large dose of it should be at least as
toxic as a small dose. If this expected relationship does not hold, the toxicity of the material has not
been demonstrated. In the application of this theory to our evaluation of the Media Campaign, the
underlying theory is that if advertising is effective, a large dose of consumed advertising should be at
least as effective as a small dose. If this relationship does not hold, then Evaluation generally cannot
conclude that the effectiveness of the advertising has been demonstrated.

In dose-response analysis, one must assume that the variation in doses is random after controlling for
known factors. In randomized experiments such as clinical trials, random assignment within groups of
substantive interest is used to ensure that doses are randomly given. However, since Media Campaign
doses are not randomly assigned, but are instead self-chosen by choices in media consumption and
filtered through subject’s recall, the Evaluation must instead assume that all sources of systematic
(nonrandom) variation in doses have been measured.

This is a strong assumption, but as part of the questionnaire design and acquisition of geographic
information, the Evaluation team considered a wide range of background variables that might affect
dose reception. However, there is always the risk that the questionnaires might not have measured all
the predisposing variables. The questionnaires for Waves 1 through 3 can be found on the NIDA web
site: http://www.nida.nih.gov/DESPR/Westat/index.html. Researchers can scan the list of
questions that were asked and think about what might have been left out. Leaving important
predisposing variables out of the analysis means that false effects can emerge from the dose-response
study. The Evaluation team tried to include as many variables as seemed to be plausible predisposing
variables, but limitations on the length of each interview meant information could not be recorded
about every plausible predisposing variable.

Even among the set of data collected, some of the data items were not allowed into the “pool of
admissible predisposing factors.” This was necessary because some of the variables that were
measured had an unclear temporal order with the outcomes. Some may be consequences of exposure
to Campaign messages. Controlling on such “mediating” variables would be to underestimate
Campaign effects. For example, if watching Campaign ads leads youth to change their beliefs about
the consequences of marijuana use, and these belief changes lead, in turn, to changes in intentions to
abstain from marijuana use (as would occur under the theoretical model described in Chapter 2), then
it would be a serious mistake to allow marijuana beliefs into the pool of admissible predisposing
factors, even though it is true that beliefs are predisposing factors in developing intentions about
marijuana abstention.

Because the data for the first three waves were collected in a single session with each respondent, the
internal causal ordering of data was often ambiguous. At this point in the process, human judgment
was required to decide which variables were potential mediating variables and which were
predisposing variables that were not subject to influence by exposure to the Campaign. There were
some variables for which valid arguments were advanced both for classification as a mediator and for
classification only as a confounder. Resolving such conflicts was difficult and of the utmost
importance, because each decision potentially affects the evaluation findings. The Evaluation team
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recognized that other researchers may disagree with these choices. A few of the decisions were
extraordinarily difficult to make and are discussed in detail below.

At this point, it was decided as a matter of evaluative protocol not to experiment with alternate
decisions. The decisions made for the second semiannual report are still those used for this fourth
semi-annual report. Section C.3 presents an expanded discussion of each decision.

C.3 Admissible Confounder Selection

This section presents the set of variables that the evaluation team admitted into analysis as youth
confounders, the set accepted as parent confounders, and concludes with a list of confounders
considered as potential moderators. The presentation commences with a brief discussion of the
concept of confounding and moderating variables and of the analytic difficulties that arise because
some variables may play both roles.

C.3.1 Confounders and Mediators

A large number of cognitive and behavioral variables were obtained on each subject at a single point
in time. It is impossible to say with any certainty the order in which these cognitions and behaviors
manifested themselves in each subject. Nonetheless, in order to make causal inferences, it is necessary
to make some assumptions about this ordering. Figure C-A defines different types of variables
schematically.

Figure C-A. Types of variables

Direct Exposure to Campaign Messages

Confounders Mediators

Youth Sentiments about Drug Usage

A confounder is a variable that leads to variation both in exposure and in outcomes but is itself not
caused by exposure or outcomes. This is illustrated in Figure C-A by the directions of the line—

Westat & the Annenberg School for Communication C-3



Evaluation of the National Youth Anti-Drug Media Campaign

confounders cause variation in exposure and cause variation in anti-drug sentiments. In order to avoid
false claims of Campaign effects as well as false claims of counterproductive Campaign effects, it is
essential to remove the (confounding) effects of the confounder from the study of the dose-response
relationship. Examples are given in the prior section of how this works.

A mediating variable is one that is associated with both exposure and an outcome, as is the case with
a confounding variable, but a mediating variable is a result of exposure rather than a cause of
exposure. This is illustrated in Figure C-A by the direction of the arrow connecting Mediators and
Exposure. In other words, the mediating variable is causally posterior to exposure rather than causally
prior to exposure. In order to prevent errors of omission where we do not identify a Campaign effect,
it is vitally important that nothing be done to remove the (mediating) effects of the mediator from the
study of the dose-response relationship.

Unfortunately, some variables play both confounding and mediating roles. This is illustrated in Figure
C-A by the overlap of the circles for confounders and mediators. For variables in this overlap area, we
have conflicting imperatives. We must both remove and not remove their effects. As an example of a
variable in that overlap, consider the role of cigarette smoking. Cigarette smoking makes it easier to
try marijuana and could be related to choices of TV and radio programs and hours of viewing—so it is
a confounding variable. At the same time, there may be kids who stopped smoking or were prevented
from smoking because of generalized effects of exposure to the Campaign as discussed in Chapter 2.

Thus, it is also a mediating variable. We included items as confounders only when we could be
confident that they were not mediators. In the case of cigarette smoking, the issue was resolved by
including smoking initiation if it occurred more than 1 year before the date of the interview.

Decisions about which variables would be regarded as potential confounders and which as mediating
were made after discussion by a committee of the evaluation team prior to any examination of the
data. The committee did not use any of the data about the relationships among the potential
confounders/mediators, exposure, and outcomes in making these decisions. Thus the decisions were
made blinded to any possible effects on either finding or not finding any effects of the Media
Campaign.

C.3.2 Admissible Pool of Youth Confounders

The following variables were judged by the committee to properly belong in the pool of admissible
potential confounders for youth. The included variables can be divided into two broad groups. The
first group, listed immediately below, include confounders that directly measure the respondent
youth’s personal demographics, attitudes, family environment, and behaviors. Discussion of particular
exclusion and inclusion decisions follow the list.

1. Age

1. Gender

1. Race ethnicity

1. Neighborhood characteristics from the census

1. Urban, suburban, or rural nature of neighborhood

1. School enrollment status in the previous year
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1. Whether school was in session in the last 30 days

1. Number of missed schooldays due to illness in the previous 30 days
1. Number of days the youth cut school in the previous 30 days

1. School grade level

1. Academic performance

1. Participation in extra-curricular activities!

1. Respondent’s primary post-secondary plan

1. Hours of TV consumption on weekdays

1. Hours of TV consumption on weekends

1. Hours of radio consumption on weekdays

1. Hours of radio consumption on weekends

1. Internet use

1. Magazine reading habits

1. Language of TV viewing

1. Language of radio programs heard

1. Availability of cable or satellite TV in the household

1. Consumption of specific cable channels targeted by the Media Campaign
1. Personal assessment of family fighting

1. Personal assessment of feelings of family togetherness

1. Degree of parental supervision

1. Respondent’s perception of parental knowledge of his or her activities
1. Respondent’s perception of parental knowledge of his or her plans
1. Degree of enjoyment of time spent with his or her family

1. Youth rating of the importance of religion in their lives

1. Attendance of religious services

1. Personal antisocial behavior

1. Association with antisocial peers

1. Youth close friends’ drug use

1. Personal tobacco use of a long-standing nature

1. Personal alcohol use of a long-standing nature

1. Sensation seeking tendencies.

1 Tt has recently been argued that some of the Campaign advertising in early 2001 may have encouraged youth to join extra-
curricular activities and thus, that this variable should be treated as a mediator rather than a confounder. This seemed of much
less plausibility than a concern that such activities might both affect access to advertising as well as patterns of drug beliefs and
use. The committee assumed that participation in extracurricular activities was largely a function of opportunity, physical
fitness, other personal traits, accidents of friendship, and parental memories about extracurricular activities.
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All of the above reflect youth reports about themselves, their friends, and their families. Some of these
variables might be possible outcomes of drug use, and it could be argued that if the Campaign had
reduced drug use these were posterior to the Campaign not prior to it. However, all of the analyses
reported in Chapter 5 focus on youth who had not yet used drugs, thus the concern is reduced. For
example, the Campaign might potentially reduce drug use and that might decrease family tension and
increase a feeling of togetherness. Controlling for family togetherness might reduce that apparent dose
response effect of the Campaign. However, given that only nonusing youth are studied in Chapter 5,
family togetherness is appropriately seen as a confounder. Still some of these variables, contrary to the
Evaluation team’s considered judgment, might be causally posterior to either exposure or outcomes
and thus not be true confounding variables.

Youth attendance of anti-drug programs (in or out of school) were excluded as confounders. There
was some risk that youth reports of attendance at such programs might reflect access to Campaign
advertising or other outreach efforts, particularly since substantial advertising buys were made on
Channel One, an in-school network.

The second broad category included as admissible potential confounders for the youth analysis covers
information on parental characteristics and perceptions. These included:
1. Parental age

1. Parental gender

1. Parental marital status

1. Parent has a child aged 9to 11

1. Parent has a child aged 12 to 13

1. Parent has a child aged 14 to 18

1. Parental income

1. Parental educational attainment

1. Parental religiosity

1. Sharing of parental responsibilities

1. Parental use of the Internet

1. Parental consumption of newspapers

1. Parental consumption of magazines

1. Parental consumption of TV

1. Parental radio consumption

1. Parental consumption of specific cable channels targeted by the Media Campaign
1. The primary language in which the parent watches TV

1. Parental assessment of family togetherness

1. Parental enjoyment of time spent with children

1. Parent’s perception of fights with children

1. Parent-child participation in fun indoor activities

1. Parent-child participation in fun outdoor activities
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1. Parent’s reports on the respondent youth’s grade level

1. Parent’s report on child’s academic performance

1. Parent’s report on the time their child spends with friends
1. Parental alcohol use

1. Parental tobacco use

1. Parental prior or current use of hard drugs

1. Parental prior or current use of marijuana

1. Parental prior or current use of inhalants

As with the youth variables, some of these variables have an ambiguous causal order with respect to
outcomes and exposure. The fact that all the youth in the associational analysis are nonusers of
marijuana strongly mitigates these concerns, but it is possible that youth viewing of advertising aimed
at their parents may have influenced family functioning in some way such as decreasing youth
resistance to parental monitoring activities. On balance, however, we thought it far more likely that
parental monitoring and family functioning would shape youth cognitions about marijuana use. We
did not control on parent-child talk because of concerns that some of this talk may have been initiated
by the youth after viewing Media Campaign ads and thus be causally posterior to exposure.

Note that many of these parental attributes may be causally prior to parental exposure to Media
Campaign advertising, but that this is irrelevant for study of the association of youth cognitions with
direct youth exposure. More complex analyses will be undertaken in the final report to try to
determine whether there is a causal relationship between parental exposure and youth outcomes.

C.3.3 Admissible Pool of Parent Confounders

The committee judged that the following variables properly belong to the pool of admissible potential
confounders:

1. Race ethnicity

1. Parent gender

1. Parent age

1. Parental income

1. Parental marital status

1. Parental religiosity

1. Parent has a child aged 9to 11
1. Parent has a child aged 12 to 13
1. Parent has a child aged 14 to 18
1. Neighborhood characteristics

1. Urbanity

1. Parental use of the internet

1. Parental consumption of newspapers
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1.
1.

Parental consumption of magazines
Parental consumption of TV

Parental radio consumption

Parental consumption of specific cable channels targeted by the Media Campaign

The primary language in which parents watch TV
Parental alcohol use

Parental tobacco use

Parental prior or current use of hard drugs
Parental prior or current use of marijuana
Parental prior or current use of inhalants

Availability of cable or satellite TV in the household

Parental perceptions of family togetherness were excluded since it was felt that it is too close to some

of the outcome measures such as parent-child talk. It was felt that, if the Media Campaign is effective

in increasing parent-child conversation and activity (as it was meant to), these could actually change

parental perceptions of family togetherness.

C.3.4 Confounders as Moderators

A moderator is a characteristic or predisposition that makes respondents more or less susceptible to

the Media Campaign. Moderators may cause the effects of the Media Campaign to be different in

different subgroups of the population. In this case, there are interactions of Campaign effects with

preexisting factors (the moderators). In this report the moderators that are examined for youth are:

Age of youth

Gender of youth

Race of youth

Hispanic ethnicity of youth
Urbanity of home neighborhood

Natural sensation-seeking tendencies of youth

For parents, the moderators examined in this report are:

Age of youth

Gender of youth

Race of youth

Hispanic ethnicity of youth
Urbanity of home neighborhood
Gender of responding parent

Education of responding parent
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C.4 Summarization of Confounders

There were too many variables in the pool of admissible potential confounders to remove the effects of
each individually. Instead, we summarized the information from the pool that tested as relevant. The
summarization method is called propensity scoring. The method was introduced by Rosenbaum and
Rubin (1983) and is widely used to analyze observational studies (D’Agostino, 1998). It can handle a
large number of confounding variables. It is not necessary to develop complex models for all outcome
variables, which is an advantage of this method over some of the alternative adjustment methods
available. Exposure is conceptualized as a chance event. The probability distribution of exposure
varies across people, (i.e., one person may have a high probability of achieving high exposure while
others may have only moderate or low chance of doing the same). However, it is assumed that
everyone has some chance of achieving every value of exposure. This rules out the existence of
subgroups that are constrained to a sub-range of the possible values of exposure.

The following discussion starts with a general overview of propensity scoring followed by an
examination of the propensity scoring’s “balance”—the extent to which the counterfactual projections
of population means for the confounding variables vary across exposure levels. The remainder of
Section C.4 looks first at the impact of the counterfactual projections on effective sample sizes. It then
presents the four cross-sectional models that were fitted on the combined data from Waves 1, 2, 3, and
4—one each for the youth general exposure index, the youth recall aided exposure index, the parent
general exposure index, and the parent recall aided exposure index, followed by the four stable
exposure models and the four lagged effect models.

C.4.1 Propensity Scoring

Within the group of individuals who have the same exposure propensity, associations between
outcome and exposure are free of confounding. This is as if exposure had been randomly assigned to
individuals as in a designed experiment. An individual’s exposure propensity is estimated as his or her
propensity score. Since there are two primary measures of exposure used in this report, two propensity
scores were estimated, one for each measure of exposure. An individual’s propensity is estimated in
terms of confounding variables by complex statistical methods.

Propensity scoring frees the regression modeling process from its usual limitation of reliance on a
small number of covariates and simplistic functional forms (e.g., linear main effects only). Rather, a
complex model with interactions and higher-order terms can be fit at the propensity scoring stage
without concern about overparameterization, since the goal is simply to obtain the best estimated
probability of group assignment (in this case to exposure level) from the observed covariates. When
subsequently included in the regression model, the propensity score carries all the information from
the complex covariate model in a single variable, consuming only one degree of freedom. It also
avoids the potentially adverse effects of multicollinearity on the stability of the estimates, regardless of
the degree of correlation that exists among the covariates. Finally, propensity score technology can
accommodate reasonable numbers of missing observations in the covariates, so fewer cases are lost in
analytic procedures requiring complete cases for inclusion.

Despite these advances over traditional regression models, propensity scores have limitations. Like
traditional methods for removing group nonequivalence, propensity score methods can adjust only for
confounding covariates that are observed and measured. This is always a limitation of
nonrandomized studies compared with randomized studies, where the randomization tends to
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balance the distribution of all covariates, observed and unobserved. However, tests can be devised to
determine the robustness of the conclusions to potential influences of unobserved covariates. Such
sensitivity analyses suppose that a relevant but unobserved covariate has been left out of the
propensity score model. By explicating how this hypothetical unmeasured covariate is related to
treatment assignment and outcome, one can estimate how the treatment effect that adjusts for it might
change if such a covariate were available for adjustment. Moreover, propensity scores appear to be
more robust to certain types of specification error than standard methods. In a simulation to
investigate the relative influence of specification error in propensity scores versus regression models,
Drake (1993) found that propensity scores are as vulnerable as standard methods to bias from omitted
variables, but less vulnerable to bias from variables that are included but in the wrong functional form
(e.g., linear rather than quadratic). A second limitation of propensity score methods—that they
require reasonably large samples to support the subclassification—will not be a factor here because
reasonably large samples are available. Additional concerns have been raised about the effectiveness
of propensity scores for multivariate matching, but they are not being proposed for that purpose here.

Standard propensity score methods assume that there are only two levels of exposure. However, in
our set up, exposure is a three- or four-level variable. For this more complex problem, the method
suggested by Joffe and Rosenbaum (1990) was used. With this method, an ordinal logit model is fit
for each index. The structure of this model is

2P
In 1“‘— —a,+X ..
-2.Py
<k

Here p, is the propensity of the i-th subject for exposure level j, X, denotes the vector of confounder
scores for the same subject, &, is a threshold parameter for the k-th exposure level, and f is a vector
of slope parameters with one component for every confounder retained in the model. The point of the
modeling exercise is to identify which of the admissible potential confounders are actually predictive
of exposure and then to estimate the vector of slope parameters for those predictors. To fit this model,
we used a stepwise variable selection procedure in SAS on the set of potential confounders. (The
sampling weights were ignored in fitting the model.)

Once the models had been fit, the next step was to use the model to remove the effects of the
confounding variables from the causal analysis. This was done by following a suggestion by Imbens
(2000) with some innovations. The basic suggestion of Imbens was to use the estimated propensities
to calculate the expected response across the entire sample, which would be expected in the
counterfactual event that everyone in the sample had received the same exposure level. This could be
achieved with the estimator

’

~ 0, L Yi
Yor =2
i DPik

where O, is an indicator variable for the i-th case having exposure level &, i.e.,

5o = { 1 if the i-th individual has observed exposure at level &
! 0 else
and p;, is the estimated propensity the i-th individual has for exposure level £. Note that, for each 7,
2. py =1 forevery i.
k
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One innovation for this report was to project the expected response to the entire eligible population by
using the sampling weights. This is important in this study given the differential probabilities of
selection for youth and parents, depending on family composition. As noted in Appendix A, youth
aged 14 to 18 had a higher probability of selection if they had siblings in the 12 to 13 or 9 to 11
brackets, all youth had a lower probability of selection if they had a sibling in the same age bracket,
and married parents had lower probabilities of selection than single parents. Also, there is variation in
the probability of response to the survey that is reflected in the sampling weights. Using the sampling
weights, the counterfactual estimator of response on variable y to exposure £ would be

Yoo =3 OipyiWi
i Pi
where W, is the sampling weight for the /-th respondent, adjusted for nonresponse and poststratified

)

to population controls. However, it was found that this estimator was unstable and did not balance
the covariates very well. Much better results were obtained by smoothing and calibrating the
propensities that were estimated by the ordinal logit regression model. The smoothing and calibration
was done as follows.

First, the observations were ordered according to the value of X; 3 obtained from the fitted ordinal
logit model. The ordered observations were then split into five approximately equal sized groups.
Within each group, smoothed and calibrated propensities p were calculated according to the

formula:
2530
Dy = JEZ’:— , where G, forie {1,2,3,4,5} denotes the group to which observation i belongs.
W i
j
j EG{

These propensities are smoothed in the sense that there are only five distinct values for each exposure
level instead of having a different value for every study subject as is the case with the propensities
estimated by the ordinal logit model. These propensities are calibrated in the sense that when they are
used to estimate the size of the total population based only on the sample that received a particular
exposure level, they yield the same population estimate as is yielded by the total sample. This property
is useful in terms of reducing the variance on comparisons of outcomes between exposure levels. The
calibration property can be expressed mathematically as

ZM =2w; YV k.
i Dik i
Using these smoothed and calibrated propensities and the sampling weights, the counterfactual
projection of the average population response on attribute y to exposure level k is
Yop = 2_51'1«3/ Ly
i P

C.4.2 Assessment of Balance

Because propensity scoring is designed to remove the effects of confounding variables from the
association between outcomes and exposures, the counterfactual projections of population means for
the confounding variables should not vary across the exposure levels. This property is referred to as
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balance. If a confounder has been successfully balanced, then it will have the same counterfactual
projection across all exposure levels. Mathematically, this condition of balance is expressed as

O X iiW;
z%:Zxﬁwl» VjandVEk .
i DPie i

Figure C-B shows the plots of balance for the 46 significant main variables in modeling youth specific
exposure. Means at each level of exposure are denoted by “O” and a 3-standard error range is
indicated for each. The overall mean is also indicated on each plot. These plots were generated for the
3-level specific exposure index for youth using the Wave 1 exposure and covariates and the
longitudinal weights. Given a large number of covariates to be balanced, there is no expectation that
the counterfactual means will be exactly equal. However, if any of the differences are large, there is a
risk of bias in the causal analyses due to less than complete control of confounding variables. Balance
was also tested on age subgroups but because of the large number of graphs these are not presented.
The graphs indicate that balance was achieved overall and in the age subgroups.

C.4.3 Impact of Counterfactual Projections on Effective Sample Sizes

For the youth general exposure example, the design effects due to the variation in propensities are
given in Table C-A. They were calculated using the standard Kish approximation. The true effective
samples sizes will be smaller because of larger design effects due to variation in the W; and due to
clustering, but this table gives an impression of how much the counterfactual projection reduces
effective sample sizes. The counterfactual projections did not considerably increase variances for the
groups with medium or high exposure. The increase in variance for the low-exposure group indicated
that confounders were identified that successfully predicted who would have low exposure. The result
for correcting for self-selection is a 34 percent reduction in the effective sample size or a 25 percent
increase in variances. This was judged to be a good exchange between variance and potential bias.

Table C-A. Design effects and sample sizes by exposure level

Exposure level Nominal sample size Design effect Effective sample size
1 970 1.34 724
2 1,018 1.02 1,001
3 2,218 1.08 2,055
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Figure C-B. Plots of balance for lagged youth specicic exposure
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Figure C-B. Plots of balance for lagged youth specicic exposure (continued)
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Figure C-B. Plots of balance for lagged youth specicic exposure (continued)

Youth Perception of Parental Awareness

< |
@ |0 O
= |
o
2

1 2 3

Specific Exposure Level
Youth Use of Internet

o
—_ DR 4
™~
e

1 2 3

Specific Exposure Level

Parent Perception of Fighting with Youth

=
2]
™~
2]
{
o P o
=
T T T
1 2 3

Specific Exposure Level

Westat & the Annenberg School for Communication

Appendix C. Methodology for Confounder Control
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Figure C-B. Plots of balance for lagged youth specicic exposure (continued)
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Figure C-B. Plots of balance for lagged youth specicic exposure (continued)
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Figure C-B. Plots of balance for lagged youth specicic exposure (continued)
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Figure C-B. Plots of balance for lagged youth specicic exposure (continued)
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Figure C-B. Plots of balance for lagged youth specicic exposure (continued)
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C.4.4 Detailed Models of Exposure

In this section, we present the models that were fitted on the combined data from Waves 1, 2, 3, and
4. Four cross-sectional models were fitted, one for each type of parent exposure index and one for
each type of youth exposure index. The variables that were included as potential confounders for each
analysis depend on whether the analysis was for parents or for youth. The detailed list of the potential
confounders is given in section 3.2 for parents and section 3.1 for youth.

As noted previously, this Wave 4 semiannual report is the first in which longitudinal data were
available for analysis. Two longitudinal analyses were proposed to and approved by NIDA: a stable
exposure analysis and a lagged analysis. The stable exposure analysis used the average of Wave 1 and
Wave 4 exposure as the exposure measure. The lagged analysis used only the Wave 1 exposure data.
To meet the requirements of the two longitudinal analyses, new propensity models had to be fit for
each. The stable model used the same confounders as the cross-sectional but predicted the new
exposure variable. The lagged model for youth was identical to the cross-sectional model, while the
lagged model for parents added Wave 1 outcomes to the confounder pool. The lagged model for
youth would have added Wave 1 outcomes to the confounder pool, except these were not measured on
9- to 11-year-olds in Wave 1. In all, there were eight longitudinal propensity models: youth stable
general exposure, youth stable specific exposure, youth lagged general exposure, youth lagged specific
exposure, parent stable general exposure, parent stable specific exposure, parent lagged general
exposure, and parent lagged specific exposure.

These reduced models were fit using the stepwise ordinal logit procedure in SAS. No weights were
used in the model fitting. A level of 0.05 was set for variables to enter the model. Research on Wave 1
indicated that adding interaction terms and other higher order terms tended to result in overfit models
that increased the variance of the counterfactual projections without improving balance. However, a
term for Wave was included in the cross-sectional models and this term was allowed to interact with
other terms in the model. For the cross-sectional models, the Wave term was important for both
parent and youth model of recall-aided exposure index but was not important for youth general index.

For categorical variables, coefficients were produced for each value, so that the sum of the coefficients
was zero. A positive coefficient means that subjects with that value of the variable have higher
exposure propensity, while a negative coefficient means that subjects have lower exposure propensity.
For continuous variables, a positive coefficient means that exposure propensity tends to be higher for
subjects with higher values of the variable, while a negative coefficient means the opposite.

C.4.4.1 Cross-Sectional Model for the Youth General Exposure Index

The cross-sectional ordinal logit model found 23 significant variables in modeling youth general
exposure compared to 17 for Wave 3. Three of the variables in the Wave 3 report were no longer
significant. This is the only model in which wave did not enter as a significant predictor. The
variables, together with their coefficients, are presented below in Table C-B.
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Cc-22

Table C-B. Cross-Sectional Model for youth general exposure index among youth
aged 12 to 18 who had never tried marijuana

Quex Items Description of Variable Values Value Label Coefficient Standard Error
Percentage of persons who are urbanand  Continuous (0-100) 0.0016 0.0007
live inside urbanized areas in the
neighborhood in 1990
*Percentage of persons in the neighborhood Continuous (0-100) -0.0082 0.0028
in 1990 who had at least a bachelor’s
degree
*Percentage of persons 16+ employedin ~ Continuous (0-100) -0.0929 0.0287
mining in 1990

A27,A28, Youth consumption of specific cable Continuous range from 0 (did not 0.3953 0.0512

A28a,A28b channels targeted by the Media Campaign  watch) to 3 (watched several

channels often)
C34a-d *Youth likes new and exciting friendsand  Continuous range from -2 (dislikes) -0.198 0.0696
experiences to +2 (strongly likes)

C35a,C35b Youth perception of parental awareness of  Continuous range from -2 (never 0.2064 0.0249
youth activities and plans aware) to +2 (always aware)

A19 Time youth spends watching TV on an 0 Less than 1 hour -0.2227 0.0461
average weekday 1 Afewhours 0.0515 0.0363
2 Several hours 0.1712 0.0522
A20 Time youth spends watching TV on weekends 0 Less than 2 hours -0.1872 0.0469
1 Several hours 0.0406 0.0362
2 More than 9 hours 0.1466 0.0513
A22 *Time youth spends listening to Radio on 0 Less than 2 hours -0.1262 0.0405
weekends 1 Several hours 0.0639 0.0435
2 More than 9 hours 0.0624 0.0604
A23 *Language of Radio programs heard by 0 More English than 0.2328 0.0793
youth 1 Spanish -0.2328 0.0793

At least as much Spanish

as English

C36¢ Youth fought or argued with a parent in the 0 Never or sometimes 0.0868 0.0327
last 30 days 1 Often or always -0.0868 0.0327

C34c,C34d Youth score on sensation seeking 0 Low 0.1062 0.0276

tendencies (median split) 1 High -0.1062 0.0276

D27 Youth use of the Internet 0 Rarely -0.2708 0.0412
1 Sometimes 0.0501 0.0351

2 Every day 0.2208 0.0392

C30 *Time spent with friends without adult 0 Never or some -0.1226 0.0396
supervision 1 Often oralways 0.1226 0.0396

A24 Youth reading of magazines 0 Rarely -0.2073 0.0288
1 Often 0.2073 0.0288

A8, A9 Youth current or last school grade 0 Primary (Grades 1-6) -0.2332 0.0592
1 Middle (Grades 7-9) 0.1105 0.0429

2 High (Grades 10-12) 0.1227 0.0630

A9 (parents) Household has cable or satellite TV service 0 No 0.0993 0.0336
1 Yes -0.0993 0.0336
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Quex Items Description of Variable Values Value Label Coefficient Standard Error
A5 (parents) Parental reading of newspapers 0 Never 0.0005 0.0634
1 Sometimes -0.126 0.0501
2 Often 0.1255 0.0419
H6 (parents) Parental educational attainment 0 HS or Less 0.0777 0.0285
1 Beyond HS -0.0777 0.0285
C10 (parents) *Parent fought or argued with Child in last 1 Never 0.0872 0.0555
30 days 2 Sometimes -0.1277 0.0479
3 About half the time -0.0691 0.0697
4 Often 0.0189 0.0778
5 Always 0.0908 0.1160
*Neighborhood is classified as a city in a 0 No -0.0841 0.0410
nonurban area (lower population and 1 Yes 0.0841 0.0410
density)
Youth was aged between 16 and 18 0 No 0.1593 0.0490
1 Yes -0.1593 0.0490
Al16 *Youth plans to graduate from 2-year 0 No -0.1118 0.0414
college 1 Yes 0.1118 0.0414

*Not significant in Wave 3 report.
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C.4.4.2 Cross-Sectional Model for the Youth Recall-Aided Exposure Index

The cross-sectional model for the youth recall-aided exposure index found 33 significant variables
compared to 20 variables in Wave 3. Wave was the most significant variable and four wave
interaction terms entered the model. These variables are presented, together with their coefficients, in
Table C-C.

C.4.4.3 Cross-Sectional Model for the Parent General Exposure Index
There were 17 significant variables in the model for parental general exposure compared to 14 in the

Wave 3 report. Wave as well as one interaction term entered the model. These and their coefficients
are tabulated in Table C-D.

C.4.4.4 Cross-Sectional Model for the Parent Recall-Aided Exposure Index
The model for parental recall-aided exposure found 27 significant variables. In the Wave 3 report

there were 23 significant variables for this model. Wave as well as six wave interaction terms entered
the model. These variables and their coefficients are presented in Table C-E.

C.4.4.5 Stable Model for the Youth General Exposure Index

The stable ordinal logit model found 17 significant variables in modeling youth general exposure. The
variables, together with their coefficients, are presented below in Table C-F.

C.4.4.6 Stable Model for the Youth Recall-Aided Exposure Index

The stable model for the youth recall-aided exposure index found 17 significant variables. These
variables are presented, together with their coefficients, in Table C-G.

C.4.4.7 Stable Model for the Parent General Exposure Index

There were 11 significant variables in the stable model for parental general exposure. These and their
coefficients are tabulated in Table C-H.

C.4.4.8 Stable Model for the Parent Recall-Aided Exposure Index

The stable model for parental recall-aided exposure found eight significant variables. These variables
and their coefficients are presented in Table C-I.

C.4.4.9 Lagged Model for the Youth General Exposure Index

The lagged ordinal logit model found 15 significant variables in modeling youth general exposure.
The variables, together with their coefficients are presented below in Table C-J.
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Table C-C. Cross-Sectional Model for youth specific exposure index among youth aged 12 to 18 who had

never tried marijuana

Standard
Quex ltems Description of Variable Values Value Label Coefficient Error
Percentage of persons in the neighborhood in 1990 Continuous (0-100) -0.0091 0.0042
who were Asian or Pacific Islander
*Percentage of persons in the neighborhood in Continuous (0-100) -0.0031 0.0014
1990 who were Hispanic
*Percentage of persons in the neighborhood in Continuous (0-100) 0.0338 0.0125
1990 who were institutionalized
*Percentage of persons in the neighborhood in Continuous (0-100) 0.1098 0.0476
1990 who lived noninstitutional group quarters
*Percentage of persons in the neighborhood in Continuous (0-100) -0.0088 0.0029
1990 who had at least a bachelor’s degree
*Percentage of persons in the neighborhood 16 and Continuous (0-100) 0.0119 0.0027
older who were employed in 1990
Percentage of persons in the neighborhood 16 and Continuous (0-100) 0.0484 0.0107
older who were in the labor force but unemployed in
1990
*Percentage of persons in the neighborhood 16 and Continuous (0-100) -0.1256 0.0276
older who were employed in mining in 1990
*Percentage of persons in the neighborhood 16 and Continuous (0-100) -0.0177 0.0071
older with farming, forestry, or fishing occupations in
1990
A27,A28, Youth consumption of specific cable channels Continuous range from 0 (did not 0.4076 0.0486
A28a,A28b targeted by the Media Campaign watch) to 3 (watched several
channels often)
C31a-C31d Youth association with antisocial peers Continuous range from O (did not 0.0689 0.0272
associate) to 6 (associated often)
**Wave of data collection 1 Wave 1 -0.3891 0.0911
2 Wave 2 -0.0847 0.1007
3 Wave 3 0.1490 0.1082
4 Wave 4 0.3248 0.0956
A19 Time youth spends watching TV on an average 0 Less than 1 hour -0.2718 0.0440
weekday 1 A few hours 0.0661 0.0340
2 Several hours 0.2057 0.0488
A20 Time youth spends watching TV on weekends 0 Less than 2 hours -0.2272 0.0453
1 Several hours 0.0257 0.0345
2 More than 9 hours 0.2014 0.0484
A24 *Youth reading of magazines 0 Rarely -0.0637 0.0277
1 Often 0.0637 0.0277
C30 *Time spent with friends without adult supervision 0 Never or some -0.1255 0.0382
1 Often or always 0.1255 0.0382
C34a-d *Youth likes new and exciting friends and Continuous range from -2 (dislikes) 0.0626 0.0279
experiences to +2 (strongly likes)
C35a, C35b *Youth perception of parental awareness of youth ~ Continuous range from -2 (never 0.0656 0.0239
activities and plans aware) to +2 (always aware)
C36¢ Youth fought or argued with a parentinthelast30 0 Never or sometimes -0.0752 0.0303
days 1 Often or always 0.0752 0.0303
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Standard
Quex ltems Description of Variable Values Value Label Coefficient Error

D27 Youth use of the Internet 0 Rarely -0.1811 0.0406
1 Sometimes -0.0388 0.0331

2 Every day 0.2199 0.0377

C5c (parents)  How often parents did activities with children in past 1 Not at all -0.0488 0.0563
week 2 Once 0.0642 0.0564

3 Twice 0.1674 0.0513

4 3 times 0.0138 0.0583

5 4 or5times -0.1216 0.0603

6 6 or 7 times 0.0327 0.0895

7 More than 7 times -0.1077 0.0838

A9 (parents) Household has cable or satellite TV service 0 No 0.1081 0.0320
1 Yes -0.1081 0.0320

H1, H2 Youth current or last school grade 0 Primary (Grades 1-6) 0.1032 0.0371
(parents) 1 Middle (Grades 7-9) -0.0848 0.0438
2 High (Grades 10-12) -0.0185 0.0404

F9 (parents) *Parental use of the internet 0 Rarely -0.0416 0.0361
1 Sometimes -0.0516 0.0438

2 Every day 0.0932 0.0405

*Parent has child aged 12 to 13 0 No -0.0703 0.0295

1 Yes 0.0703 0.0295

Youth gender 0 Male -0.1480 0.0252

1 Female 0.1480 0.0252

H5 (parents) *Parent is married 0 No 0.0547 0.0278
1 Yes -0.0547 0.0278

A3, A4, A5 *Youth was Hispanic 0 No -0.2159 0.0458
1 Yes 0.2159 0.0458

Youth was aged between 16 and 18 0 No 0.1324 0.0352

1 Yes -0.1324 0.0352

A20 **Interaction of Wave and Time youth spends 11 Wave 1 - A Little 0.0788 0.0640
watching TV on weekend1s 12 Wave1- Some -0.0950 0.0530

13 Wave 1 - A Lot 0.0161 0.0670

21 Wave 2 - A Little -0.0441 0.0731

22 Wave 2 - Some 0.1053 0.0611

23 Wave 2 - A Lot -0.0612 0.0778

31 Wave 3 - A Little 0.1506 0.0710

32 Wave 3 - Some -0.0846 0.0605

33 Wave 3 - A Lot -0.0660 0.0774

41 Wave 4 - A Little -0.1854 0.0655

42 Wave 4 - Some 0.0743 0.0555

43 Wave 4 - A Lot 0.1111 0.0727

**Interaction of Wave and Urbanicity of 1 Wave 1 -0.0535 0.0299

neighborhood (continuous from 0 to 4) 2 Wave 2 -0.0456 0.0335

3 Wave 3 0.0850 0.0340

4 Wave 4 0.0141 0.0318
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Standard
Quex ltems Description of Variable Values Value Label Coefficient Error

F9 (parents) **Interaction of Wave and Parental use of the 10 Wave 1 Rarely use -0.0174 0.0551
internet 11 Wave 1 Sometimes use -0.0601 0.0706

12 Wave 1 Often use 0.0775 0.0589

20 Wave 2 Rarely use -0.1079 0.0625

21 Wave 2 Sometimes use 0.0140 0.0804

22 Wave 2 Often use 0.0939 0.0686

30 Wave 3 Rarely use 0.1052 0.0616

31 Wave 3 Sometimes use 0.1481 0.0798

32 Wave 3 Often use -0.2533 0.0691

40 Wave 4 Rarely use 0.0201 0.0561

41 Wave 4 Sometimes use -0.1021 0.0717

42 Wave 4 Often use 0.0820 0.0639

A3, A4, A5 **|nteraction of Wave and whether youth was 10 Wave 1 Non-Hispanic 0.1014 0.0588
Hispanic 11 Wave 1 Hispanic -0.1014 0.0588

20 Wave 2 Non-Hispanic -0.0229 0.0664

21 Wave 2 Hispanic 0.0229 0.0664

30 Wave 3 Non-Hispanic -0.2186 0.0693

31 Wave 3 Hispanic 0.2186 0.0693

40 Wave 4 Non-Hispanic 0.1401 0.0617

41 Wave 4 Hispanic -0.1401 0.0617

*Not significant in Wave 3 report. **Could not enter the Wave 3 model.
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Table C-D. Cross-Sectional Model for parent general exposure index among all parents of youth aged 9 to 18

Standard
Quex ltems Description of Variable Values Value Label Coefficient Error
*Percentage of persons who are urban and live Continuous (0-100) 0.0017 0.0005
inside urbanized areas in the neighborhood in
1990
Percentage of Cuban Americans in the Continuous (0-100) -0.0148 0.0054
neighborhood in 1990
*Percentage of persons in the neighborhood in Continuous (0-100) -0.0093 0.0035
1990 who had at least a bachelor’s degree
* Percentage of persons in the neighborhood 16  Continuous (0-100) 0.0328 0.0089
and older who were in the labor force but
unemployed in 1990
* Percentage of households with income above  Continuous (0-100) -0.0059 0.0030
$75000 per year in the neighborhood in 1990
A9a, A9b Parental viewing of BET and Spanish-language 0 None -0.3753 0.0368
cable channels in the past 30 days 1 Less than 15 days -0.0256 0.0397
2 15 or more days 0.4009 0.0543
F9 *Parental use of the internet 0 Rarely 0.0793 0.0325
1 Sometimes -0.0262 0.0403
2 Every day -0.0531 0.0358
A3, A4 Time parents spend listening to radio per week 0 Less than 1 hour -0.2081 0.0355
1 A few hours 0.0117 0.0301
2 Several hours 0.1964 0.0338
A6 Parental reading of magazines 0 Never -0.2706 0.0553
1 Sometimes -0.0484 0.0360
2 Often 0.3191 0.0377
H5 *Parent is married 0 No -0.0606 0.0262
1 Yes 0.0606 0.0262
A5 Parental reading of newspapers 0 Never -0.1736 0.0571
1 Sometimes -0.0735 0.0442
2 Often 0.2471 0.0379
H7,H8 *Influence of religion on parents 0 Low 0.0644 0.0294
1 High -0.0644 0.0294
G1, G2 Parental smoking behavior 0 Never smoked -0.0318 0.0337
1 Not recently or Rarely -0.0786 0.0307
2 Twice or more per day 0.1105 0.0355
Al,A2 Time parents spend watching TV per week 0 Less than 1 hour -0.4562 0.0618
1 A few hours 0.0873 0.0381
2 Several hours 0.3689 0.0398
H5 Parent is a widow 0 No -0.1816 0.0813
1  Yes 0.1816 0.0813
Wave of Data Collection 1 Wave 1 0.1086 0.0397
2 Wave 2 -0.0249 0.0442
3 Wave 3 0.0237 0.0437
4  Waved -0.1074 0.0435

Cc-28
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Standard
Quex Items Description of Variable Values Value Label Coefficient Error
Interaction of Wave and whether Parentis Married 0 1  Wave 1 Not Married -0.0652
0 2 Wave 2 Not Married 0.0455
0 3 Wave 3 Not Married 0.1019

0 4 Wave 4 Not Married
11 Wave 1Not Married
12 Wave 2 Not Married
13 Wave 3 Not Married
14 Wave 4 Not Married

*Not significant in Wave 3 report.
**Could not enter the Wave 3 model.
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C-30

Table C-E. Cross-Sectional Model for parent specific exposure index among all parents of youth aged 9 to 18

Standard
Quex Items Description of variable Values Value Label Coefficient Error
Percentage of American Indian, Eskimo and Aleut Continuous(0-100) 0.0101 0.00386
persons in the neighborhood in 1990
*Percentage of other Hispanic persons in the Continuous(0-100) 0.00509 0.0191
neighborhood in 1990
*Percentage of persons in group quarters in the Continuous(0-100) 0.0885 0.0378
neighborhood in 1990
*Percentage of foreign-born non-citizens in the Continuous(0-100) -0.0149 0.00315
neighborhood in 1990
*Percentage high-school dropouts in the Continuous(0-100) 0.0117 0.00289
neighborhood in 1990
*Percentage of persons 16+ working in Continuous(0-100) 0.0124 0.00352
manufacturing in the neighborhood in 1990
Percentage of persons 16+ working in farming & Continuous(0-100) 0.0236 0.00671
fishing in the neighborhood in 1990
Percentage of households with income above Continuous(0-100) -0.0084 0.00234
$75000 per year in the neighborhood in 1990
*Percentage of large structured Hus in the Continuous(0-100) -0.00795 0.00244
neighborhood in 1990
Neighborhood is classified as a city in a nonurban 0 No -0.0994 0.0284
area (lower population and density)
1  Yes 0.0994 0.0284
A9a, A9b Parent viewing of BET and Spanish-language 0 None -0.2414 0.0372
cable channels in the past 30 days 1 Less than 15 days 0.0359 0.0383
2 15 or more days 0.2055 0.055
A3, A4 Time Parents spend listening to radio per week 0 Less than 1 hour -0.2178 0.0345
1 A few hours 0.0146 0.029
2 Several hours 0.2032 0.0322
H7,H8 *Influence of religion on parents 0 Low 0.0774 0.0293
1 High -0.0774 0.0293
G1, G2 Parental smoking behavior 0 Never smoked -0.0619 0.0351
1 Not recently or Rarely -0.0739 0.0297
2 Twice or more per day 0.1358 0.035
A2b Language of parental TV viewing 0 Spanish 0.1828 0.0555
1 English -0.1828 0.0555
Al,A2 Time parents spend watching TV per week 0 Less than 1 hour -0.534 0.0616
1 A few hours 0.1414 0.0377
2 Several hours 0.3926 0.0393
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Table C-E. Cross-Sectional Model for parent specific exposure index among all parents of youth aged 9 to 18

Standard
Quex Items Description of variable Values Value Label Coefficient Error

Parent has child aged 14-18 1 Yes 0.0469 0.0218

2 No -0.0469 0.0218

*Gender of parents 1 Male -0.0598 0.0233

2 Female 0.0598 0.0233

H13 Parental income is missing 0 No 0.1275 0.06
1 Yes -0.1275 0.06

G6 Parent has ever used marijuana 0 No 0.0439 0.0245
1 Yes -0.0439 0.0245

**WAVE of Data Collection 1 0.3979 0.1072

2 -0.0645 0.124

3 -0.2439 0.118

4 -0.0895 0.1166

**Percentage of persons 16+ working in 1 Percentage of persons -0.0013 0.00552

16+ working in
manufacture in wave 1
Manufacturing by wave 2 Percentage of persons -0.0154 0.00593
16+ working in
manufacture in wave 2
3 Percentage of persons 0.019 0.00621
16+ working in
manufacture in wave 3
4 Percentage of persons -0.0023 0.0061
16+ working in
manufacture in wave 4

**Influence of religion on parents by wave 0 1 Influence of religion on -0.1016 0.0455
parents is low in wave 1
0 2 Influence of religion on -0.0412 0.0508
parents is low in wave 2
0 3 Influence of religion on -0.0112 0.0515
parents is low in wave 3
0 4 Influence of religion on 0.154 0.0519
parents is low in wave 4
1 1 Influence of religion on 0.1016 0.0455
parents is high in wave 1
1 2 Influence of religion on 0.0412 0.0508
parents is high in wave 2
1 3 Influence of religion on 0.0112 0.0515
parents is high in wave 3
1 4 Influence of religion on -0.154 0.0519
parents is high in wave 4
**Language of parental TV viewing by wave 0 1 Parental TVviewingisin 0.355 0.0716
Spanish in wave 1
0 2 Parental TVviewingisin 0.1012 0.088

Spanish in wave 2
0 3 Parental TVviewingisin -0.0087 0.0778
Spanish in wave 3

0 4 Parental TVviewingisin -0.4475 0.0763
Spanish in wave 4
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Standard
Quex Items Description of variable Values Value Label Coefficient Error
1 1 Parental TVviewingisin -0.355 0.0716
English in wave 1
1 2 Parental TVviewingisin -0.1012 0.088

English in wave 2
1 3 Parental TVviewingisin 0.0087 0.0778
English in wave 3
1 4 Parental TVviewingisin 0.4475 0.0763
English in wave 4
**Time parents spend watching TV per week by 0 1 Parentsspend lessthan1 0.2915 0.0972
wave hour watching TV in wave 1
0 2 Parentsspendlessthan1l -0.1608 0.1145
hour watching TV in wave 2

0 3 Parentsspend lessthan 1 0.2415 0.1061
hour watching TV in wave 3

0 4 Parentsspendlessthan1l -0.3721 0.1034
hour watching TV in wave 4

1 1 Parentsspend afew hours -0.085 0.0603
watching TV in wave 1

1 2 Parentsspendafewhours 0.1837 0.0697
watching TV in wave 2

1 3 Parentsspend afew hours -0.135 0.0657
watching TV in wave 3

1 4 Parentsspendafewhours 0.0364 0.0644
watching TV in wave 4

2 1 Parentsspend several -0.2064 0.0604
hours watching TV in
wave 1
2 2 Parentsspend several -0.0228 0.0701
hours watching TV in
wave 2
2 3 Parents spend several -0.1065 0.0669
hours watching TV in
wave 3
2 4 Parents spend several 0.3357 0.0656
hours watching TV in
wave 4
**Gender of parents by wave Male parent in wave 1 0.0818 0.0371
Male parent in wave 2 0.0485 0.0409
Male parent in wave 3 0.0051 0.0411
Male parent in wave 4 -0.1354 0.0407

Female parent in wave 1 -0.0818 0.0371
Female parent in wave 2 -0.0485 0.0409
Female parent in wave 3 -0.0051 0.0411
Female parent in wave 4 0.1354 0.0407

OIN DN NN R R R -
RS WODNEFE B WDN P

**Parent has ever used marijuana by wave Parent has never used 0.0851 0.0359
marijuana in wave 1

0 2 Parenthas neverused 0.0161 0.0402
marijuana in wave 2

0 3 Parenthas neverused 0.0179 0.0401

marijuana in wave 3
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Standard
Quex Items Description of variable Values Value Label Coefficient Error

0 4 Parenthas neverused -0.1191 0.0397
marijuana in wave 4

1 1 Parenthas everused -0.0851 0.0359
marijuana in wave 1

1 2 Parenthas everused -0.0161 0.0402
marijuana in wave 2

1 3 Parenthas everused -0.0179 0.0401
marijuana in wave 3

1 4 Parenthas everused 0.1191 0.0397

marijuana in wave 4

*Not significant in Wave 3 report. **Could not enter the Wave 3 model.
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Table C-F. Stable Model for youth general exposure index among youth aged 12 to 18 at Wave 4 who had

never tried marijuana at Wave 1

Standard
Quex ltems Description of Variable Values Value Label Coefficient Error
Percentage of persons in the neighborhood in 1990 Continuous (0-100) 0.00433 0.00113
who are urban and live inside urbanized areas
Percentage of persons in the neighborhood in 1990 Continuous (0-100) -0.0126 0.00507
who had at least a bachelor’'s degree
C34a-d Youth likes new and exciting friends and experiences Continuous range from -2 (dislikes)  -0.3891 0.1451
to +2 (strongly likes)
C35a, C35b Youth perception of parental awareness of youth Continuous range from -2 (never 0.2133 0.0472
activities and plans aware) to +2 (always aware)
A19 Time youth spends watching TV on an average -1 Lessthan 1 hour -0.2416 0.0913
weekday 0  Afewhours 0.1232 0.0712
1 Several hours 0.1183 0.1047
A20 Time youth spends watching TV on weekends 0 Lessthan 2 hours -0.2616 0.0925
1 Several hours 0.0524 0.0701
2 Morethan9 hours 0.2092 0.0994
A24 Youth reading of magazines 0 Rarely -0.163 0.0544
1  Often 0.163 0.0544
C30 Time spent with friends without adult supervision 0  Neverorsome 0.1567 0.0706
1  Often oralways -0.1567 0.0706
D27 Youth use of the Internet 0 Rarely -0.2312 0.0745
1 Sometimes -0.0870 0.0680
2 Everyday 0.3181 0.0817
C3 (parents) How often child hangs out with his/her friends 0  Never 0.1641 0.1050
without adult supervision 1 Seldom 0.2205 0.0989
2 About Half the time 0.3165 0.1499
3  Often -0.1756 0.1708
4  Almost Always
C10 (parents) Parent fought or argued with Child in last 30 days 1  Never 0.1152 0.1122
2 Sometimes -0.2494 0.0968
3 About half the time 0.1866 0.1485
4  Often -0.1395 0.1538
5  Always
Parent has child aged 14 to 18 0 No -0.1376 0.0518
1 Yes 0.1376 0.0518
H5 (parents) Parent is living as married 0 No -0.4023 0.1778
1 Yes 0.4023 0.1778
A3, A4, A5 Youth was Asian or Pacific Islander 0 No -0.1376 0.0518
1 Yes 0.1376 0.0518
Al16 Youth plans to graduate from 2-year college 0 No 0.1786 0.0757
1 Yes -0.1786 0.0757
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never tried marijuana at Wave 1

Appendix C. Methodology for Confounder Control

Standard
Quex ltems Description of Variable Values Value Label Coefficient Error
Percentage of persons in the neighborhood in 1990 Continuous (0-100) 0.0027 0.0010
who are urban and live inside urbanized areas
Percentage of persons in the neighborhood in 1990 Continuous (0-100) 0.0096 0.0027
who were Black
Percentage of persons in the neighborhood in 1990 Continuous (0-100) -0.0078 0.0028
who were Hispanic
Persons per room in the neighborhood in 1990 Continuous (0-100) 1.9877 0.5038
Persons per vehicle in the neighborhood in 1990 Continuous (0-100) -0.0720 0.0300
A27,A28, Youth consumption of specific cable channels Continuous range from 0 (did not 0.3578 0.0907
A28a, A28b targeted by the Media Campaign watch) to 3 (watched several
channels often)
A19 Time youth spends watching TV on an average -1 Lessthan 1 hour -0.5224 0.0753
weekday 0  Afewhours 0.0769  0.0632
1 Several hours 0.4454 0.0868
A6 (parents) Parental reading of magazines -1  Never 0.1293 0.1115
0  Sometimes 0.0415 0.0751
1  Often -0.1708 0.0730
C30 Time spent with friends without adult supervision 0  Neverorsome 0.2414 0.0638
1  Often oralways -0.2414 0.0638
C36¢ Youth fought or argued with a parent in the last 30 0  Never or sometimes -0.2321 0.0585
days 1  Often oralways 0.2321 0.0585
D27 Youth use of the Internet -1 Rarely -0.2205 0.0701
0  Sometimes -0.0601 0.0623
1  Everyday 0.2805 0.0735
A9 (parents) Household has cable or satellite TV service 0 No 0.1290 0.0590
1 Yes -0.1290 0.0590
H1, H2 Youth current or last school grade -1 Primary (Grades 1-6) 0.3854 0.0860
(parents) 0  Middle (Grades 7-9) 0.0774 0.0690
1  High (Grades 10-12) -0.4629 0.1065
Parent has child aged 9 to 11 0 No -0.2529 0.0564
1 Yes 0.2529 0.0564
Parent has child aged 14 to 18 0 No -0.1365 0.0552
1 Yes 0.1365 0.0552
Youth gender 0 Male -0.1539 0.0471
1  Female 0.1539 0.0471
H5 (parents) Parent is married 0 No 0.1556 0.0523
1 Yes -0.1556 0.0523
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Table C-H Stable Model for parent general exposure index among all parents of youth aged 12 to 18 at

Wave 4
Standard
Quex Items Description of Variable Values Value Label Coefficient Error
Percentage of persons who are urban and live Continuous(0-100) -0.00277 0.00118
inside urbanized areas in the neighborhood in
1990
Percentage of household with income above Continuous(0-100) 0.0242 0.00486
$75,000 per year
Talking belief/Attitude index Continuous -0.00242  0.000584
A9a, A9b Parent viewing of BET and Spanish-language 0 None 0.3955 0.1078
Cable channels in the past 30 days 1 Less than 15 days 0.0372 0.1055
2 15 or more days -0.4327 0.1653
A3, A4 Time Parents spend listening to radio per week 0 Less than 1 hour 0.2697 0.0828
1 A few hours 0.0333 0.0708
2 Several hours -0.3030 0.0828
A6 Parent reading of magazines 0 Never 0.3383 0.138
1 Sometimes -0.0823 0.0882
2 often -0.2559 0.0914
H5 Parental martial status 0 Not married 0.1663 0.0631
1 Married -0.1663 0.0631
A5 Parental reading of newspapers 0 Never -0.0462 0.1482
1 Sometimes 0.2250 0.1079
2 Often -0.1788 0.0956
Al,A2 Time parents spend watching TV per week 0 Less than 1 hour 0.4477 0.1437
1 A few hours -0.0547 0.0889
2 Several hours -0.3930 0.0935
A3,A4,A5 Youth was White 0 No -0.1695 0.0718
1 Yes 0.1695 0.0718
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Table C-Il. Stable Model for parent specific exposure index among all parents of youth aged 9 to 18

Standard
Quex Items Description of variable Values Value Label Coefficient Error
Percentage of households with income above Continuous(0-100) 0.0248 0.00462
$75,000/year in the neighborhood in 1990
Percentage of housing in the neighborhood in 1990 Continuous(0-100) 0.0209 0.00594
that was large structures with 50 or more housing
units.
Talking belief/Attitude index Continuous -0.00127  0.000612
A9a, A9b Parent viewing of BET and Spanish-language 0 None 0.4265 0.0844
Cable channels in the past 30 days 1 Less than 15 days 0.1246 0.0934
2 15 or more days -0.5510 0.1305
A3,A4 Time Parents spend listening to radio per week 0 Less than 1 hour 0.3864 0.0812
1 A few hours -0.0677 0.0682
2 Several hours -0.3187 0.0785
Al,A2 Time parents spend watching TV per week -1 Less than 1 hour 0.7392 0.1425
0 A few hours -0.1494 0.0875
1 Several hours -0.5898 0.0917
Gender of parents 1 Male 0.1263 0.0551
2 Female -0.1263 0.0551
B2,B3b,B3c Parent talking behavior 0 Never 0.1578 0.1285
1 Seldom 0.0002 0.1309
2 Sometimes 0.1285 0.0982
3 Often -0.2865 0.0876
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Table C-J. Lagged Model for youth general exposure index among youth aged 12 to 18 at Wave 4 who had
never tried marijuana at Wave 1

Standard
Quex ltems Description of Variable Values Value Label Coefficient Error
Percentage of persons in the neighborhood in 1990 Continuous (0-100) 0.00253 0.00101
who are urban and live inside urbanized areas
Percentage of persons who are American Indian, Continuous (0-100) -0.0264 0.0114
Eskimo or Aleut in the neighborhood in 1990
A27,A28, Youth consumption of specific cable channels Continuous range from 0 (did not 0.2503 0.0883
A28a,A28b targeted by the Media Campaign watch) to 3 (watched several
channels often)
C34a-d Youth likes new and exciting friends and experiences Continuous range from -2 (dislikes) -0.3278 0.1364
to +2 (strongly likes)
C35a, C35b Youth perception of parental awareness of youth Continuous range from -2 (never 0.2672 0.0439
activities and plans aware) to +2 (always aware)
C31a-C31d Youth association with antisocial peers Continuous range from 0 (did not 0.1393 0.0605
associate) to 6 (associated often)
A19 Time youth spends watching TV on an average -1 Lessthan 1 hour -0.3723 0.0745
weekday 0  Afewhours 0.0977  0.0639
1 Several hours 0.2746 0.0870
A24 Youth reading of magazines 0 Rarely -0.1614 0.0509
1  Often 0.1614 0.0509
C30 Time spent with friends without adult supervision 0  Neverorsome 0.1846 0.0631
1  Often oralways -0.1846 0.0631
D27 Youth use of the Internet -1 Rarely -0.2205 0.0701
0  Sometimes -0.0601 0.0623
1  Everyday 0.2805 0.0735
C34c, C34d Youth score on sensation seeking tendencies 0 Low 0.1062 0.0276
(median split) 1  High -0.1062 0.0276
A9a, A9b Parent viewing of BET and Spanish-language 0 None -0.2610 0.0688
cable channels in the past 30 days 1  Lessthan 15 days 0.0080 0.0630
2 15 ormore days 0.2530 0.0742
H5 Parental martial status 0  Not Separated -0.2583 0.1142
1  Separated 0.2583 0.1142
A3,A4,A5 Youth was Black 0 No -0.5251 0.1595
1 Yes 0.5251 0.1595
Youth was aged between 16 and 18 0 No 0.2191 0.0839
1 Yes -0.2191 0.0839
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C.4.4.10 Lagged Model for the Youth Recall-Aided Exposure Index

The lagged model for the youth recall-aided exposure index found 14 significant variables using
stepwise regression. However, tests of balance indicted that the model needed to be improved.
Therefore, several variables plus age interactions were added to the model. The resulting model has 46
main terms plus age interactions. These variables are presented, together with their coefficients, in
Table C-K.

C.4.4.11 Lagged Model for the Parent General Exposure Index

There were 11 significant variables in the lagged model for parental general exposure. These and their
coefficients are tabulated in Table C-L.

C.4.4.12 Lagged Model for the Parent Recall-Aided Exposure Index

The lagged model for parental recall-aided exposure found nine significant variables. These variables
and their coefficients are presented in Table C-M.

C.5 Testing for Significance of Counterfactual Effects

Several approaches were employed to assess the significance of estimated effects. The actual mean on
each outcome for the weighted sample and all of the counterfactual means for each exposure group
were displayed with their confidence intervals and were available for visual inspection. The
population effect (called the “direct effect””) was assessed by comparing the actual mean with the
counterfactual mean for the lowest exposure group. This was done by estimating the variance of the
direct effect and using that to place a confidence interval on the direct effect. The second approach
was to estimate the variance of the maximum effect, the difference between the lowest and highest
exposure groups, and use that to place a confidence interval on the maximum effect. The third was to
adapt a test (the Jonckheere-Terpstra) for monotone dose-response relationship. The monotone dose-
response test assessed the overall association between exposure and outcome, whereas the direct effect
test is an estimate of the average effect in the population, while the maximum effect test provides a
hypothetical estimate of the effect if all respondents received the highest does. With all of the
approaches, the extra variance introduced by complex sample design, nonresponse adjustment, and
counterfactual projection were reflected as fully as possible.

C.5.1 Estimating Variances on Counterfactual Projections

Replicate weights had been prepared for variance estimation of ordinary survey statistics as explained
in Appendix A. There are 100 of these replicate weights for every subject. The process of adjusting the
standard survey weights for counterfactual projection was partially repeated on each set of replicate
weights. As explained in Section C.4.1 of this appendix, there were four major steps in this process.
The first was to model exposure. The second was to create a partition of the data set based on the
values of X;/ . The third was to estimate the exposure propensity within each cell of the partition for
each of the different exposure levels. The fourth was to apply the inverse of these estimated
propensities to the sampling weights. To estimate the variances of the counterfactual projections, only
the third and fourth steps were replicated. The first two were not. Ideally, all the steps would have
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been replicated, but technical issues made this infeasible. As a result, the variance estimates are likely
to be a little too small and the confidence intervals a little tighter than they should be.
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never tried marijuana at Wave 1

Table C-K. Lagged Model for youth specific exposure index among youth aged 12 to 18 at Wave 4 who had

Quex Items Description of Variable Values Value Label Coefficient ~ Standard Error
Youth's Age at Wave 4 Ordinal values from 12 to 18 0.0416 0.0871
Al2a Youth school was in session in last 30 days 0 Yes -1.3465 0.8958
1 No 1.3465 0.8958
A19 Time youth spends watching TV on an average -1 Less than 1 hour -0.3624 0.1107
weekday
A few hours 0.1614 0.0857
1 Several hours 0.2010
A20 Time youth spends watching TV on weekends -1 Less than 2 hours -0.0595 0.1163
0 Several hours 0.0456 0.0824
1 More than 9 hours 0.0139
A22 Time youth spends listening to the radio on -1 Less than 2 hours 0.0771 0.0973
weekends
0 Several hours 0.0936 0.0979
1 More than 9 hours -0.1707
A22b Youth language of radio listening 0 Spanish -0.5582 0.3250
1 English 0.5582 0.3250
A24 Youth reading of magazines 0 Rarely -0.0319 0.0742
1 Often 0.0319 0.0742
A27,A28, Youth consumption of specific cable channels Continuous range from O (did not 0.3232 0.1158
A28a,A28b  targeted by the Media Campaign watch) to 3 (watched several channels
often)
C30 Time spent with friends without adult supervision 0 Never or some 0.3489 0.1192
1 Often or always -0.3489 0.1192
C31a-C31d Youth association with antisocial peers Continuous range from 0 (did not -0.0129 0.0711
associate) to 6 (associated often)
C34a-d Youth likes new and exciting friends and Continuous range from -2 (dislikes) to -0.0445 0.0901
experiences +2 (strongly likes)
C34aa-ac Youth behaving anti-socially in last 12 months Continuous range from -2 (never) to +2  -0.0395 0.1690
(5 or more times)
C35a,C35b  Youth perception of parental awareness of youth ~ Continuous range from -2 (never aware) -0.0105 0.0620
activities and plans to +2 (always aware)
C36¢ Youth fought or argued with a parent in the last 30 0 Never or sometimes -0.2129 0.0793
days
1 Often or always 0.2129 0.0793
D27 Youth use of the Internet -1 Rarely -0.2027 0.0968
Sometimes 0.0013 0.0836
1 Every day 0.2014
C5c (parents) How often parents did activities with children in -3 Not at all -0.2750 0.1410
past week
-2 Once 0.0208 0.1414
-1 Twice 0.0660 0.1335
0 3 times -0.1532 0.1511
1 4 or5times 0.0884 0.1514
2 6 or 7 times 0.1718 0.2317
3 More than 7 times 0.0812
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Quex Items Description of Variable Values Value Label Coefficient ~ Standard Error
C10c (parents) Parental perception of fighting with the youth -2 Never 0.1443 0.1290
-1 Sometimes -0.0046 0.1143
0 Half the time 0.2379 0.1723
1 Often -0.5110 0.2219
2 Always 0.1334
Percentage of persons in the neighborhood in 1990 who were urban and lived inside 0.0016 0.0014

urbanized areas

Percentage of persons in the neighborhood in 1990 who lived on farms -0.0221 0.0144
Percentage of persons in the neighborhood in 1990 who were Asian or Pacific Islander -0.0061 0.0091
Percentage of persons in the neighborhood in 1990 who were Hispanic -0.0039 0.0081
Percentage of persons in the neighborhood in 1990 who were Mexican American -0.0064 0.0122
Percentage of persons in the neighborhood in 1990 who were Puerto Rican 0.0056 0.0146
Percentage of persons in the neighborhood in 1990 who were Cuban American 0.0004 0.0162
Percentage of persons in the neighborhood in 1990 who were institutionalized 0.0481 0.0232
Percentage of persons in the neighborhood in 1990 who lived in noninstitutional group 0.0369 0.1684
quarters

Percentage of persons in the neighborhood in 1990 who had at least a college degree -0.0102 0.0053
Percentage of persons in the neighborhood in 1990 16 and older and employed in mining -0.0624 0.0571
Percentage of persons in the neighborhood in 1990 16 and older with farming, forestry or 0.0125 0.0205

fishing occupations

Neighborhood is classified as rural 0 No 0.0275 0.0821
1 Yes -0.0275 0.0821
C34a Youth score on sensation seeking tendencies 0 Low 0.0631 0.0670
(median split)
1 High -0.0631 0.0670
A8, A9 Youth current or last school grade -1 Primary (Grades 1-6) -0.0204 0.1591
0 Middle (Grades 7-9) 0.1234 0.1058
1 High (Grades 10-12) -0.1030
B6-B7 Youth alcohol consumption 0 Low 0.0496 0.0762
1 High -0.0496 0.0762
A9 (parents)  Household has cable or satellite TV service 0 No 0.1402 0.0618
1 Yes -0.1402 0.0618
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Quex Items Description of Variable Values Value Label Coefficient ~ Standard Error
H3 (parents)  Parent report of youth's average grades 0 Low -0.1169 0.0617
1 High 0.1169 0.0617
H1, H2 Child’s school grade span -1 Elem. or Middle School 0.1618 0.1008
(parents)
0 Middle + High 0.0727 0.1035
1 High school only -0.2345
F9 (parents)  Parental use of the internet -1 Rarely -0.0650 0.0716
0 Sometimes -0.1354 0.0860
1 Every day 0.2004
A5 (parents)  Parental reading of newspapers -1 Never -0.0283 0.1249
0 Sometimes -0.1390 0.0940
1 Often 0.1673
H6 (parents)  Parental educational attainment 0 HS orless -0.0599 0.0553
1 Beyond HS 0.0599 0.0553
Parent has child aged 9to 11 0 No -0.0917 0.1332
1 Yes 0.0917 0.1332
Parent has child aged 14 to 18 0 No 0.4800 0.6362
1 Yes -0.4800 0.6362
H5 (parents)  Parent is married 0 No 0.0876 0.0738
1 Yes -0.0876 0.0738
A2-A5 Youth's race is white 0 No 0.1899 0.0882
1 Yes -0.1899 0.0882
A2-A5 Youth's race/ethnicity is Hispanic 0 No -0.0942 0.1317
1 Yes 0.0942 0.1317
Al16 Youth plans to graduate from a two-year college 0 No 0.0345 0.1240
program
1 Yes -0.0345 0.1240
Youth gender 0 Male -0.2036 0.0656
1 Female 0.2036 0.0656
A13b,A13ch Youth report of cut school days -1.5 Low -2.6349 157.0000
-0.5 Med-Low -3.0756 157.0000
0.5 Med-High -4.0931 157.0000
1.5 High 9.8036
G6 (parents)  Parent has ever used marijuana 0 No -0.0488 0.0627
1 Yes 0.0488 0.0627
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Table C-L. Lagged Model for parent general exposure index among all parents of youth aged 12 to 18

Standard
Quex ltems Description of variable Values Value Label Coefficient Error
Percentage of persons who are urban and live Continuous(0-100) 0.00359 0.0012
inside urbanized areas in the neighborhood in
1990
Percentage of households with income above Continuous(0-100) -0.0216 0.00502
$75,000/year in the neighborhood in 1990
Percentage of single-family structures Continuous(0-100) 0.00477 0.00231
Talking belief/Attitude index Continuous 0.00133 0.000613
A9a, A9b Parent viewing of BET and Spanish-language 0 None -0.5808 0.0945
cable channels in the past 30 days 1 Less than 15 days -0.1854 0.1016
2 15 or more days 0.7662 0.1524
A3,A4 Time Parents spend listening to radio per week 0 Less than 1 hour -0.1661 0.0818
1 A few hours -0.0316 0.0691
2 Several hours 0.1977 0.0800
A6 Parent reading of magazines 0 Never -0.3902 0.1345
1 Sometimes 0.0363 0.0859
2 often 0.3539 0.0892
H5 Parental martial status 0 Not married -0.176 0.0589
1 Married 0.176 0.0589
A5 Parental reading of newspapers 0 Never -0.1389 0.1432
1 Sometimes -0.1089 0.1051
2 Often 0.2478 0.0928
Al,A2 Time parents spend watching TV per week 0 Less than 1 hour -0.417 0.1439
1 A few hours 0.1217 0.0885
2 Several hours 0.2952 0.0926
B2,B3b,B3c¢ Parent talking behavior 0 Never -0.4303 0.1309
1 Seldom 0.2637 0.1339
2 Sometimes -0.0154 0.099
3 Often 0.1820 0.0886

Cc-44 Westat & The Annenberg School for Communication



Appendix C. Methodology for Confounder Control

Table C-M. Lagged Model for parent specific exposure index among all parents of youth aged 12 to 18 at

Wave 4

Quex ltems Description of variable

Values

Value Label

Standard
Coefficient Error

Percentage of households with income above
$75,000/year in the neighborhood in 1990

Continuous(0-100)

-0.0144 0.00446

Percentage of housing in the neighborhood in 1990 Continuous(0-100)

that was large structures with 50 or more housing

-0.0179 0.00581

units.
A3,A4 Time Parents spend listening to radio per week -1 Less than 1 hour -0.189 0.0785
0 A few hours 0.0041 0.0655
1 Several hours 0.1849 0.0747
A2b Language of parental TV viewing 0 Spanish 0.3964 0.1350
1 English -0.3964 0.1350
Al,A2 Time parents spend watching TV per week -1 Less than 1 hour -0.3837 0.1393
0 A few hours 0.1297 0.0854
1 Several hours 0.2540 0.0880
Respondentis Hispanic 0 No -0.2613 0.0978
1 Yes 0.2613 0.0978
G6 Parent has ever used marijuana 0 No 0.1136 0.0504
1 Yes -0.1136 0.0504
B2,B3b,B3c¢ Parent talking behavior 0 Never -0.1721 0.1224
1 Seldom -0.0418 0.1258
2 Sometimes -0.1116 0.0952
3 Often 0.3254 0.0778
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The reason for this is that confidence intervals do not reflect the uncertainty due to selecting the most
important predictors of exposure. Different samples would no doubt have resulted in different choices
of which variables to include in the ordinal logit model. However, the extra uncertainty introduced by
model selection among the variables considered is probably small. Note that the confidence intervals
are also conditioned on the assumptions made about exposure. If there were important covariates that
were omitted from the modeling process because they were never asked in the questionnaire, the
confidence intervals will not provide the 95 percent coverage promised.

Let wy, be the r-th replicated counterfactual weight for the #-th exposure level for the /-th observation.
Let w; be the full sample counterfactual weight. Note that these weights are equal to zero for the i-th
observation unless the i-th observation actually experienced the #th exposure level. Let J;; be an
indicator flag for the #th exposure level for the i~th observation. A unified set of counterfactual
weights was then created by stacking these weights according to

Wz"r = zgikwikr and Wz('O = Z5z'sz'ko .
k k

The counterfactual mean for some outcome y on some class c indicated by &£, and exposure level ¢ is
then

2
’ ’ ’
2 Wi00iEei Vi D WOV 2 Wi00iréi Vi
~—————— with variance estimate var y, = > b,| ‘=— -
2 Wi0iEei ’ D Wil 2 WinOiEe
i i

where the b, are factors chosen to correspond to the replication method.

C.5.2 Confidence Intervals on Direct Effects

The direct effect is defined as the difference between the actual estimate and the counterfactual
estimate for the low exposure category. To estimate the variance on this effect, the first step was to
estimate the covariance between a counterfactual estimate and an actual estimate as

Z wz,'rgz‘t‘c"cz‘yi Z Wzl‘Oé‘itgcz'yz‘ Z Wz‘ré‘z‘tgcz'yi Z Wz‘05it€ciyi
i i

i

_ i
’ ’

D WiOipEs  2WioOuEe | 2WirOiEs 2 Wi0Oube

; ; ; ;

Covar(j’cm 5’5) = Z b,
7

In the second step, the variance on the direct effect was estimated as
Var(jzc - &Ct)z var(jzc)+ var(j/d)— ZCovar(jzc’jza), where £ = 1.

Confidence intervals on maximum effects are calculated using WESVAR and a description can be
found in Appendix A, section A.3.1.

C.5.4 Testing for a Monotone Dose-Response Relationship

A standard nonparametric test in toxicology and biopharmaceutical research for does-response
relationship is the Jonckheere-Terpstra test. This test is described in the SAS manual among other
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places. It is appropriate for testing whether two ordinal variables have a monotone relationship to
each other. It does not require that the response (outcome) variable have a normal distribution, as is
the case in standard analysis of variance procedures. This is important in this report because the
outcomes of interest are generally not normally distributed. In this application, a monotone
relationship is a relationship such that as the level of exposure increases, the level of the outcome
variable moves in one direction only. There is no requirement that the outcome rise linearly or
steadily. It can rise in jerks and pauses, but there can be no reversals. In terms of the cognitive
processes, it is assumed that extra exposure to advertising will either have an effect or not have an
effect, but that the direction of the effect will never reverse. Although it might be possible to imagine a
situation where light exposure is beneficial while heavy exposure actually has the opposite of the
desired effect, this does not seem plausible in general.

Prior applications of the Jonckheere-Terpstra (JT) test were made only to simple random samples. In
this, the counterfactual weights carry the information about confounders needed to remove their effect
from the association. Furthermore, the survey clustering introduces correlations between observations
that violate the standard JT assumption of independent observations. The test was therefore modified
for this application.

SAS has an option to use a weight in calculating the JT test. This feature was used. If a subject has a
weight of W, using the weight has the same effect on the calculations as if W copies of the subject
were included in the database. Since the weights were in the tens of thousands, SAS perceives the
sample size as being much larger than it really is and returns inappropriate significance levels. This
was corrected by replicating the JT.

Let J,, be the value of the JT test Z-statistic produced by SAS using the full sample counterfactual
weights W), and J, be the value of the JT test produced by SAS using the r-th replicated
counterfactual weights W, . The variance on the JT statistic was calculated as

100
V= zlbr(‘]r _Jo)z .
r=

The corrected JT test is then given as

J
Jo=2L
N
Under the null hypothesis that there is no relationship between exposure and the outcome, the statistic
J¢ has an approximate t-distribution with 100 degrees of freedom. So the alternate hypothesis of a
monotone relationship between exposure and outcome is accepted if J- >1.98.
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