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Executive Summary 

Information on data quality is an important output of major Federal surveys because 
survey data often are used to influence policy decisions. A range of types of error may occur in 
surveys related to problems with the respondent's understanding of the questions or the effects of 
the interviewer. These problems may bring about a disparity between the survey response and a 
true value. Reinterviewing survey respondents in studies of survey response reliability or 
consistency provides a direct measure of such response variance.  

This report presents findings from a reinterview study of respondents to the National 
Survey on Drug Use and Health (NSDUH). The NSDUH Reliability Study responds to a 2006 
directive by the Federal Government's Office of Management and Budget to Federal agencies 
that conduct statistical surveys to evaluate the quality of such surveys and to document the 
findings of the evaluation to assist users in their interpretation and uses of findings from the 
surveys. 

Study Objectives 

The Reliability Study had two main objectives: 

• Provide a comprehensive assessment of the reliability of NSDUH data. 

• Identify questions that did not score high on reliability measures and are candidates 
for further testing and improvement. 

Related objectives of the study were to examine the extent to which the reliability of measures 
varied among segments of the population and to investigate the effect of the interviewer on the 
reliability of measures.  

Study Procedures 

The Reliability Study was embedded within the 2006 NSDUH main study. A subsample 
of the main study sample of 67,802 was selected such that data from the initial interview were 
used for both the main study and the Reliability Study. As for the main study, the respondent 
universe included the civilian, noninstitutionalized population aged 12 or older. However, for the 
Reliability Study, the respondent universe excluded residents of Alaska and Hawaii, residents of 
noninstitutional group quarters (e.g., shelters, rooming houses, dormitories), and persons who did 
not speak English. To preserve the results and response rates of the main study, neither the field 
interviewers (FIs) nor respondents were informed ahead of time about the selection for the 
second interview. Recruitment scripts for the second interview were added to the end of the first 
interview and administered to the 3,516 eligible respondents selected for reinterview. Second 
interviews were obtained from 3,136 respondents, for an 85.6 percent reinterview weighted 
response rate. Although an incentive of $30 was offered for the first interview, $50 was offered 
for participation in the second interview.  
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The second interviews were conducted 5 to 15 days following the initial interview in 
order to minimize the chance that respondents would recall their responses to the first interview 
and to minimize the chance of responses changing for valid reasons. For the Reliability Study, 
the same questionnaire was used for the second interview as for the first interview, which was 
conducted as part of the main study. A set of follow-up questions was added to the end of the 
second interview about respondent use of tobacco, alcohol, and other drugs between the two 
interviews. A substudy was conducted within the Reliability Study—the same versus different 
interviewer substudy—to examine the potential impact that an FI might have on reliability. 

Approaches to Analysis 

To examine the reliability of survey responses between the initial and second interviews, 
as measured by their consistency, the data were edited only lightly to make them suitable for 
analysis. Analyses compared the following: (a) major items, (b) selected composite variables, (c) 
select-all variables coded into dichotomous variables, and (d) substance abuse variables that 
were defined separately from substance dependence variables (in contrast to the abuse and 
dependence variables in the main study).  

Analyses examined the extent of agreement between the two interviews in terms of exact 
agreement and for selected variables in terms of a more relaxed agreement criterion. Three 
primary measures of assessing agreement were used: (a) percent reporting consistently, (b) 
Cohen's kappa (κ), and (c) the index of inconsistency. All were weighted to provide population 
estimates.  

Models also were fitted to the data to investigate the patterns of nonresponse at the time 
of the second interview and the relationship between the age at first use and the time since first 
use. Another model attempted to estimate the true prevalence of past year marijuana use by 
making certain assumptions about false positives and false negatives among subgroups.  

Findings 

Comparisons of responses to the initial and second interviews were conducted for 
selected measures, including substance use, perceived risk and availability of substances, 
substance dependence or abuse, mental health treatment and mental health problems, health care, 
health conditions, and demographic characteristics. Using measures and interpretations described 
in this report, the following were found:  

• Responses for substance use in the lifetime had almost perfect reliability, and 
responses for substance use in the past year showed substantial agreement. Age at 
first use of specific substances showed mostly moderate reliability, but findings for 
which substance was used first were less consistent, with some being of only fair 
reliability. The reliability of responses to age at last use was generally fair.  

• Items measuring respondents' perceptions of the risk and availability of substances 
were usually of moderate reliability.  
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• Indicators of substance dependence and abuse were of moderate to substantial 
reliability and were higher for alcohol than for other drugs. Other variables for 
dependence and abuse were of comparable reliability, as were substance use 
treatment items. 

• Measures of health conditions and for health care usually exhibited substantial 
agreement.  

• Measures of mental health treatment and mental health problems, such as serious 
psychological distress and depression, were often of only moderate reliability or less. 
Lower reliability items included location of treatment, source of payment, and health 
care coverage. Items making up the depression variable were not consistently reliable, 
although the lifetime depression measure showed substantial reliability. 

• Demographic variables showed substantial or better reliability for most measures. 
Exceptions were having lived in the United States less than 1 year and number of 
days of school missed. 

• Twelve models were fitted to the data to examine whether the ability of respondents 
to recall age at first use of various substances declines as more years have passed 
since their first use. Most of the models showed that the consistency of responses for 
the two interviews declined as the number of years since first use increased.  

• Modeling of the prevalence of past year marijuana use suggested that reporting error 
was greater among the following: (a) blacks and racial/ethnic groups other than 
whites and Hispanics; (b) youths aged 12 to 17 and adults aged 26 or older compared 
with young adults aged 18 to 25; (c) those not U.S. born compared with those born in 
the United States; and (d) persons living in metropolitan areas compared with those 
living in nonmetropolitan areas.  

• Comparisons of the consistency of responses among those who were interviewed by 
the same versus different FIs at the time of the two interviews showed no significant 
effect of the interviewer on the reliability of survey responses. 

• The consistency of responses among those whose first and second interviews were 
less than 9 days apart was similar to the consistency of responses among those whose 
interviews were 9 or more days apart. 

• Analyses showed that questions about factual personal events or characteristics were 
more reliable than questions that asked for a respondent's personal opinion or 
intentions or questions that addressed issues that carried a social stigma.  
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1. Introduction 

Information on data quality is an important standard output of major Federal surveys. 
Because survey data often are used to influence major policy decisions, users of these data would 
benefit if data quality were assessed and reported upon in a regular and timely fashion. Most 
reports from surveys provide data on response rates and sampling error, but they provide little 
data on measurement error. Response rates, which can indicate potential sources of bias in data, 
cannot truly measure data accuracy. Sampling error, which is the error caused by selecting a 
sample instead of collecting data from the entire population, provides some information on the 
accuracy of estimates. Measurement error refers to a range of types of error related to the 
disparity between the survey response and a true value. Measurement error may be caused by 
problems with the survey questions, the respondent's understanding of the questions, or the 
effects of the interviewer. Reinterviewing respondents in studies of survey response reliability or 
consistency provides a direct measure of error due to response variance. The capability of the 
survey to provide accurate data, and consequent population estimates, can be examined by 
assessing its reliability. Reliability is of particular concern when respondents are asked questions 
on sensitive topics.  

The Office of Applied Studies (OAS) of the Substance Abuse and Mental Health 
Services Administration (SAMHSA), in its continuing effort to assess and improve the quality of 
data collected in the National Survey on Drug Use and Health (NSDUH), conducted a study of 
the reliability of the NSDUH questionnaire. This study was performed in conjunction with the 
2006 NSDUH and is referred to in this report as the Reliability Study. The study's main purposes 
were to (1) provide a comprehensive assessment of the reliability of NSDUH data, and (2) 
identify questions of lower reliability, thus indicating their potential need for further testing and 
improvement. Secondary objectives included identifying respondent groups with differing levels 
of response consistency on a subset of measures and assessing the effect of field interviewers on 
reliability. This information should help data users better plan their analyses and help them 
interpret both past and future published findings from the data. The information should also 
assist in informing questionnaire decisions for the planned NSDUH redesign. 

In 2006, the Federal Government's Office of Management and Budget (OMB) issued a 
directive to Federal agencies that conduct statistical surveys to evaluate the quality of such 
surveys and publicly document the findings of the evaluation to assist users in their interpretation 
and uses of findings from the surveys. The implementation of the Reliability Study and the 
production of this report are intended to serve that purpose for NSDUH. 

1.1. Summary of NSDUH 

NSDUH is the primary source of statistical information on the use of illegal drugs by the 
U.S. population. Conducted by the Federal Government since 1971, the survey collects data by 
administering questionnaires to a representative sample of the population through face-to-face 
interviews at the respondent's place of residence. The survey is sponsored by SAMHSA, which 
is part of the U.S. Department of Health and Human Services (HHS), and is planned and 
managed by SAMHSA's OAS. Data collection is conducted under contract with RTI 
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International, Research Triangle Park, North Carolina.1 This section briefly describes the survey 
methodology; a more complete description is provided in Appendix A. 

NSDUH collects information from residents of households and noninstitutional group 
quarters (e.g., shelters, rooming houses, dormitories) and from civilians living on military bases. 
The survey excludes homeless persons who do not use shelters, military personnel on active 
duty, and residents of institutional group quarters, such as jails and hospitals. 

Since 1999, the NSDUH interview has been carried out using computer-assisted 
interviewing (CAI). Most of the questions are administered with audio computer-assisted self-
interviewing (ACASI). ACASI is designed to provide the respondent with a highly private and 
confidential means of responding to questions to increase the level of honest reporting of illicit 
drug use and other sensitive behaviors. Less sensitive items are administered by interviewers 
using computer-assisted personal interviewing (CAPI). 

The 2006 NSDUH employed a State-based design with an independent, multistage area 
probability sample within each State and the District of Columbia. The eight States with the 
largest population (which together account for 48 percent of the total U.S. population aged 12 or 
older) were designated as large sample States (California, Florida, Illinois, Michigan, New York, 
Ohio, Pennsylvania, and Texas), with target sample sizes of 3,600 in each. For the remaining 42 
States and the District of Columbia, the target sample size was 900. This approach ensured there 
was sufficient sample in every State to support small area estimation (SAE) while at the same 
time maintaining efficiency for national estimates. The design oversampled youths and young 
adults, so that each State's sample was approximately equally distributed among three age 
groups: 12 to 17 years, 18 to 25 years, and 26 years or older.  

Nationally, 137,057 addresses were screened for the 2006 survey, and 67,802 completed 
interviews were obtained. The survey was conducted from January through December 2006. 
Weighted response rates for household screening and for interviewing were 90.6 and 74.2 
percent, respectively.  

1.2. Study Objectives 

The Reliability Study, which began in April 2006 and ran through December, involved a 
subset of the regular NSDUH respondents for that year. The subset was designed to be similar to 
the main sample with regard to age and gender, but it excluded certain individuals because of 
cost and other considerations. Selected respondents received a second administration of the 
NSDUH interview 5 to 15 days after their participation in the main study. The term "reliability" 
in this report measures the extent to which respondents answered consistently when the same 
questions were presented on two occasions separated by the specified time period (i.e., between 
the initial interview, T1, and the second interview, also referred to as the "reinterview," T2).  

High reliability is a necessary condition that must be met for data to be considered valid. 
If a question or set of questions has low reliability, then it is reasonable to infer that one (or both) 
of the responses is not valid or truthful among a significant proportion of the sample. In addition, 
if the overall reliability of a measure is found to be good, but its reliability among a specific 

                                                 
1 RTI International is a trade name of Research Triangle Institute. 
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subpopulation was poor, then any difference in prevalence between the specific subpopulation 
and others might simply be an artifact resulting from measurement error. The plan was for this 
study to identify which NSDUH measures are most at risk of producing unreliable estimates in 
order to enhance understanding of the data, and so that later efforts might be directed toward 
improving any faulty measures.  

There also was a concern that the interviewer may have an effect on the reliability of 
measures. Thus, a same versus different interviewer substudy was embedded to assess the 
interviewer effect on measures of reliability. In a random one third of the cases, a different 
interviewer from the one who completed the initial interview was assigned to complete the 
reinterview. In the other cases, the same interviewer completed both the initial interview and the 
reinterview. 

1.3. Content and Organization of This Report 

This Reliability Study report is divided into nine chapters and four appendices. Chapter 2 
offers a summary of other reinterview studies to provide a basis for comparison with this study. 
Chapter 3 describes the methodology and data collection procedures used for this reinterview 
study, including the sample design, instrument design, and an explanation of the data prepared 
for the analyses. Information about a study pretest and the same versus different interviewer 
substudy also is provided. Chapter 4 details the various statistics and statistical models used to 
analyze and compare the initial interview responses with the reinterview responses. This includes 
weighted percent reporting consistently, Cohen's kappa (κ) statistic, the index of inconsistency 
(IOI), and three types of models, including response propensity models, logit models for age-at-
first use and duration of recall, and modeling under the Hui-Walter paradigm for dichotomous 
outcomes. Chapter 5 describes the survey sample, response rates, and timing of interview data. 
Chapter 6 provides a general discussion of the analysis tables, including what information is 
contained in the tables and how they are organized; this chapter also presents the analytical 
results with an associated narrative to point out the overall findings and any significant findings. 
Chapter 7 presents findings of interest for the same versus different interviewer substudy. 
Chapter 8 discusses the reliability findings as a function of the time between the initial interview 
(T1) and the reinterview (T2). The report ends with Chapter 9 providing recommendations for 
future reliability studies. 

Appendices are included for the reader who is interested in more of the technical details 
of the study. Appendix A offers a detailed discussion of NSDUH. Appendix B provides a 
discussion of the kappa statistics, a description of the development of the computation of 
standard errors for kappa when the data are from a complex survey design, a description of the 
IOI statistic and its variance computation, and a discussion of the rules employed for suppressing 
the display of the kappa values in the analysis tables. Appendix C presents the results of the T2 
follow-up questions that asked respondents how much they had remembered and the extent to 
which their T1 responses affected their T2 responses. Also, information on the contributors to 
this report is provided in Appendix D. 
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2. Prior Reinterview Studies and Measures 
of Reliability 

Reinterview studies are conducted for a variety of purposes, including evaluation of 
interviewer performance, the estimation of bias, evaluation of the questionnaire or data collection 
instrument, and the estimation of response variance. Forsman and Schreiner (1991, pp. 280-288) 
pointed out that the design of the reinterview study should depend on the purpose. A variety of 
reinterview studies are conducted each year in association with data collection for the National 
Survey on Drug Use and Health (NSDUH). As an example, NSDUH field staff routinely contact 
a sample of respondents to verify that an actual interview was conducted and to gather limited 
data about the interviewing environment. These very brief verification interviews are essential 
for monitoring interviewer performance and for identifying potentially fraudulent interviewing. 
To evaluate bias, a more accurate, and more expensive, follow-up interview may be required 
(e.g., a follow-up by clinical experts may be needed to confirm a physical health or a mental 
health diagnosis). To estimate response variance, the conditions of the original survey should be 
preserved to the extent possible. Adjustments for time-related questions or elimination of these 
items from the analysis may be required. Some time is normally allowed between the initial 
interview and the reinterview so that any nonsystematic errors in the responses can be assumed 
to be independent of each other. To capture the results of the interviewing and response 
processes only, very limited editing of initial responses should be employed. 

In the Office of Management and Budget (2006) standards and guidelines for statistical 
surveys, Standard 3.5 directs agencies to "evaluate the quality of the data and make the 
evaluation public (through technical notes and documentation included in reports of results or 
through a separate report) to allow users to interpret results of analyses, and to help designers of 
recurring surveys focus improvement efforts" (pp. ii and 19). Additional "best practice" 
guidelines specify that both sampling and nonsampling errors should be addressed. Standard 7.3 
addresses survey documentation. Guideline 7.3.3 specifies periodic evaluation reports for 
recurring surveys that itemize all sources of identified errors. The standards document refers to 
Federal Committee on Statistical Methodology (FCSM, 2001) Working Paper 31 for additional 
details. 

Working Paper 31 discusses a variety of reinterview studies. The section on the simple 
response variance (SRV) reinterview is most applicable to this NSDUH Reliability Study. In an 
SRV reinterview study, the initial interview is replicated to the extent possible, and no 
reconciliation of results is done. Some common statistics for SRV reinterviews include the gross 
difference rate (GDR), the SRV, and the index of inconsistency (IOI). The GDR is the average 
squared difference between the original and reinterview responses (often weighted to the 
population). When divided by 2, it can provide an estimate of the SRV. The IOI is derived from 
the GDR as 

2
2

2
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where 2
1s and 2

2s  are the total variances for the original interview and the reinterview, 
respectively. The GDR represents the proportion of the total population variance due to the SRV. 
The FCSM (2001) Working Paper 31 suggested a common interpretation for the IOI as follows: 

• low inconsistency for an IOI less than 0.20; 

• moderate inconsistency for an IOI between 0.20 and 0.50; and 

• high inconsistency for an IOI above 0.50. 

Both the GDR and IOI provide users with information on the reliability of survey 
questions. Identifying questions that have high inconsistency also provides survey designers with 
information for selectively improving data quality through further exploratory work to overcome 
any problems contributing to the high inconsistency measures. 

Reinterview studies also can focus on agreements (rather than differences) between the 
initial interview and the reinterview. Much of the published research on agreement measures in 
reliability studies focuses on agreement among raters (e.g., interviewers, judges, and expert 
clinicians) and generally applies to categorical data. The general approach can be applied to 
agreement in respondent reports at two time points as well as to raters. Simple agreement rates 
tend to be high for very rare or very prevalent attributes because the probability of agreement 
from chance alone is high under these circumstances. Cohen's (1960, 1968) kappa (κ) is an 
attempt to adjust for chance agreement and is defined as 

1

−κ =
−

o c

c

P P

P
, 

where oP  is the proportion of cases observed to be in agreement and cP  is the proportion that 

would be expected to agree because of chance alone, generally computed under the assumption 
of independence of the marginal distributions. Although kappa is a serious improvement over the 
simple agreement rate, its values still must be interpreted with caution for estimates of 
proportions near 0.00 or 1.00. Fleiss and Cohen (1973) and Fleiss (1975) pointed out that kappa 
is analogous to the intraclass correlation coefficient, which is defined for both categorical and 
continuous data. Landis and Koch (1977) recommended the use of random effects models to test 
hypotheses about the equivalence of intraclass correlations (or kappas) across subpopulations. 
They also provided a finer verbal interpretation of kappa statistics (ibid., p. 165): 

• poor agreement for kappas less than 0.00; 

• slight agreement for kappas of 0.00 to 0.20; 

• fair agreement for kappas of 0.21 to 0.40; 

• moderate agreement for kappas of 0.41 to 0.60; 

• substantial agreement for kappas of 0.61 to 0.80; and 

• almost perfect agreement for kappas of 0.81 to 1.00. 

More stringent descriptors of levels of agreement are provided by Shrout (1998) as 
follows: 
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• virtually no agreement for kappas less than 0.11; 

• slight agreement for kappas of 0.11 to 0.40; 

• fair agreement for kappas of 0.41 to 0.60; 

• moderate agreement for kappas of 0.61 to 0.80; and 

• substantial agreement for kappas of 0.81 to 1.00. 

Kappa is approximately the complement of the IOI for nominal data,2 so the "almost perfect" 
(Landis & Koch, 1977) or the "substantial" (Shrout, 1998) levels of agreement for kappa 
correspond to the low inconsistency level of the IOI suggested by the FCSM (2001) Working 
Paper 31. 

This chapter focuses on reinterview surveys conducted to estimate response variance at 
the item level. Although the analysis in this report is presented primarily in terms of agreement 
rates and Cohen's kappa, other national surveys discussed below often report their results in 
terms of GDRs and the IOI. Some examples and selected results from other major surveys are 
presented. 

2.1. U.S. Decennial Census 

The Census Bureau's post-enumeration surveys since 1950 have had a component, the P 
sample, focused on undercoverage and another component, the E sample, based on 
reinterviewing persons previously covered in the decennial census (Citro & Cohen, 1985, 
Chapter 4). The timing of the decennial census and the post-enumeration survey required special 
questions to get comparable household composition. Some of the results from the reinterview 
component for 1950 and 1960 are presented by Taeuber and Hansen (1964, p. 11). They used a 
version of the IOI (Pritzker & Hanson, 1962) for categorical variables computed by dividing the 
SRV (GDR / 2) by an estimate of the total population variance (average of p[1 - p] for the two 
interview occasions). For variables with multiple categories, they used an unweighted average of 
measures for individual categories. This was meant to approximate the portion of the population 
variance attributable to reporting error. The reported measures for 1960 ranged from 0.018 for 
sex (i.e., gender) to 0.256 for educational attainment classes. 

More recently, Singer and Ennis (2003) reported on the results of the 2000 reinterview 
survey and related some of the findings to the 1990 results. Approximately 20,000 preselected 
households were contacted successfully for a reinterview by telephone or personal interviews. 
Moreover, all had been asked to complete the long form of the census questionnaire. The initial 
interview was conducted by mailback procedures in about three fifths of these households; in 
many cases, the reinterview results reflected a change in mode and other factors. The 
reinterviews occurred over the period from late June through mid-November. Any questions 
about the last week were dropped from the reinterview, and individual person data were 
collected for one randomly selected person only. Both the original and the reinterview 
questionnaire received only minimal editing before the analysis of inconsistency. IOI statistics 
were developed to reflect lack of agreement. The authors categorized inconsistency as low, 

                                                 
2 For nominal data, the GDR is 1 minus the agreement rate. A discussion of the relationship between 

estimates of the IOI and kappa can be found in Section B.3.3 of Appendix B. 
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moderate, or high following the FCSM (2001) categories discussed earlier. The analysis was able 
to classify 16 items with low inconsistency, 16 items with high inconsistency, and 26 items with 
intermediate inconsistency. The low inconsistency items included "sex," "age," "Hispanic 
origin," "marital status," "school attendance," "language spoken at home," "place of birth," 
"citizenship," "year of entry into the United States," "veteran status," and "period of military 
service." High inconsistency items included "language usage," "grandparents as caregivers," 
"work experience in 1999," and "income." 

2.2. Other Census Bureau Surveys 

Four large surveys conducted by the Census Bureau have reinterview sampling programs. 
For each, the reinterview sampling rates are shown in parentheses: 

• Current Population Survey, CPS (1 in 30); 

• National Crime Survey, NCS (1 in 18); 

• Survey on Income and Program Participation, SIPP (1 in 18); and 

• Consumer Expenditure Survey, CE (1 in 18). 

The Census Bureau typically uses supervisors to conduct reinterviews because the goal is to 
control the quality of interviewing. The use of the telephone mode for reinterviews is maximized 
even when the original mode of interview was face-to-face (Forsman & Schreiner, 1991, pp. 
290-292).  

Sinclair and Gastwirth (1996) tested the methodology developed by Hui and Walter 
(1980) to estimate false positive and false negative rates for CPS estimates of persons in the 
labor force. They considered the methodology appropriate for estimating error rates from the 
unreconciled reinterview sample. The reconciled interview sample was used to estimate the net 
bias. Their analysis showed that estimates based on the reconciled reinterview sample may be no 
better than the original estimates in terms of misclassification error.  

2.3. National Household Education Survey 

For the 1993 National Household Education Survey (NHES:93), reinterviews were 
conducted with 1,879 computer-assisted telephone interviewing (CATI) respondents (Brick, 
Rizzo, & Wernimont, 1997). They included 227 interviews with parents of 3rd to 5th graders, 
277 interviews with parents of 6th to 12th graders, 493 interviews with 6th to 12th graders 
themselves, and 882 interviews with parents of younger children. Reinterviews were not 
conducted before 2 weeks following the initial interview. Interviews were about children's 
experiences, but the same parent was interviewed at both the initial interview and the 
reinterview. The survey topics were related to school safety and discipline for older children and 
school readiness for younger children.  

Reliability was assessed using the GDR, the IOI, and correlation. For questions asked of 
6th to 12th graders, the IOI ratings were in the moderate range (IOI between 20 and 50) for 
"child had drug education," "drug education/regular courses," "drug education/other activities," 
"students high at school," and "drug dealers at school." High IOI ratings (greater than 50) applied 
to "drug education/special course," "drug education/assemblies," and "students drunk at school." 
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Median IOIs also were reported for item groups related to "general environment," "drug and 
alcohol education," "drug and alcohol use," and "incidents of victimization at school." For parent 
reporting, median IOIs were all in the moderate range. For student reporting, median IOIs were 
in the moderate range except for "drug and alcohol education," which was rated as high. 

2.4. Diagnostic and Validation Studies 

The studies discussed here are not strictly reinterviews, but they illustrate the use of the 
kappa statistic in assessing reliability of measurement processes and in the validation of survey-
based data against an alternative measure usually presumed to be a gold standard. 

Jordan, Karg, Batts, Epstein, and Wiesen (2008) pointed out that the kappa statistic 
commonly is used to assess the reliability of two raters for nominal scales. The focus is on the 
consistency of two raters rather than the consistency of the respondent on two occasions. Kulka 
et al. (1990, p. D-29) reported on a small experiment to check the reliability of clinicians in 
rating diagnoses of post-traumatic stress disorder (PTSD) based on a taped clinical interview and 
obtained high agreement (kappa = 0.933); repeating the entire clinical interview process was not 
considered feasible given the demands on the subject. Jordan et al. (2008) also pointed out that 
the kappa statistic often is reported in studies that validate a less rigorous diagnosis against a 
presumed true diagnosis. They reported on the validation of the computer-assisted interviewing 
(CAI) used in NSDUH against the Structured Clinical Interview for DSM-IV (SCID)3 when 
administered by trained clinicians to a recruited sample of 288 respondents from the community 
and from outpatient substance abuse programs. For 14 selected dependence and abuse measures, 
kappas ranged from 0.47 to 0.87. 

In a study validating reported substance use against biological indicators of substance 
use, Harrison, Martin, Enev, and Harrington (2007) reported kappas for self-reports of past 30 
day substance use against urinalysis. Reported kappas for core questions and urinalysis include 
0.643 for any tobacco, 0.517 for marijuana, and 0.243 for cocaine. The study also included a 
second opportunity to report past substance use after a special honesty appeal providing a 
reinterview within the same setting with different motivational prompts. Kappas for use in the 
past 30 days were higher for those who received the appeal than for those who did not. 

 

                                                 
3 "DSM-IV" refers to the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (American 

Psychiatric Association [APA], 1994). 
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3. Methods and Procedures 

The primary goal of the Reliability Study for the 2006 National Survey on Drug Use and 
Health (NSDUH) was to provide estimates of response variance (i.e., reliability) of the main 
NSDUH questions and composite variables. To achieve this goal, the survey instrument was 
administered to a sample of respondents on two occasions. The second interview (T2) was 
administered 5 to 15 days after the initial interview (T1). The reliability of the instrument was 
measured by the degree of agreement between the survey responses from the two 
administrations.  

3.1. Overview of Reliability Study Procedures 

The Reliability Study sample was embedded within the 2006 NSDUH main study 
sample. A subsample of the main study sample was selected such that data from the initial 
interview were used for both the main study and the Reliability Study. To preserve the results 
and response rates of the main study, the Reliability Study was double-blinded. Neither field 
interviewers (FIs) nor respondents were aware beforehand which respondents would be selected 
for a second interview. Once the main study interview was complete, the computer-assisted 
interviewing (CAI) program applied an algorithm to determine whether the respondent was 
selected for the Reliability Study. If the respondent was chosen, the CAI program would present 
the Reliability Study recruitment scripts to the FI. This was the first moment an FI would know 
that a respondent would be asked to participate in the Reliability Study. In addition, FIs were 
instructed not to mention the possibility of a second interview at any time during the main study 
recruitment phase. At the conclusion of the main study interview, selected respondents were 
simply asked to participate in a second interview "to help us improve our interviewing 
procedures and how we ask questions." At no time were respondents informed that the second 
interview would be the same as the first one.  

3.1.1 Time between T1 and T2 Administrations 

To ensure the validity of the results, the amount of time that elapsed between the first 
(designated the T1 interview) and second (designated the T2 interview) administrations of the 
interview was considered. Enough time needed to pass so that respondents could not recall their 
responses to the initial interview. The upper limit to the window of time also was fixed to 
minimize the chance of responses changing for valid reasons. Thus, it was determined that 
reinterviews should be conducted sometime during the period from 5 to 15 days following the 
initial interview.4  

3.1.2 Same versus Different Interviewer Substudy 

One concern raised during discussions of the Reliability Study design was the potential 
impact an FI might have on the follow-up, or T2, interview. To allow some assessment of 
interviewer effect, a substudy was imposed on the Reliability Study sample where one third of 

                                                 
4 A few reinterviews were conducted outside the 5- to 15-day window. These cases were reviewed on a 

case-by-case basis to determine whether they should be included in the study.  
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the cases were assigned to have the T2 interview conducted by an interviewer who was different 
from the interviewer who conducted the initial, or T1, interview. The other two thirds of the 
cases were designated to have the T2 interview conducted by the same interviewer who 
conducted the T1 interview. For cases in which a different FI was designated to conduct the T2 
interview, the field supervisor (FS) responsible for the data collection operations in the area 
where the cases were located selected an FI from the pool of FIs available nearby so as to 
minimize follow-up interview costs. 

3.1.3 Incentive 

In the NSDUH main study, a $30 incentive was provided to respondents who completed 
the interview. An additional $50 incentive was provided for respondents who completed the T2 
interview of the Reliability Study. The increased incentive was deemed necessary for several 
reasons, including the following:  

• the time frame for completion of the T2 interview was short and restrictive (5 to 15 
days after the T1 interview);  

• the respondent had already completed the initial NSDUH interview (T1) and had been 
told the amount of time needed to complete the reinterview; and  

• no recontact with refusals would be made in an attempt to convert refusals.  

For these reasons, a $30 incentive was considered insufficient for the T2 interview.  

3.2. Pretest 

A Reliability Study Pretest was performed to guide the design and implementation of the 
Reliability Study. The pretest was conducted in two phases with 200 total reinterview 
respondents in quarters 1 and 2 of the 2005 NSDUH. Phase 1 was conducted in January and 
February 2005, and Phase 2 in April and May 2005. March 2005 was used to assess the Phase 1 
experience, analyze the results, and make refinements to the procedures, materials, and 
instrumentation for the Phase 2 completion. For a description of the pretest, see Piper, Meyer, 
and Snodgrass (2006). 

The primary purpose of the Reliability Study Pretest was to test the field procedures, 
materials, and instrumentation, as well as respondents' reactions to the reinterview. Thus, the 
pretest also examined response rates, methods, and feasibility of administration. 

3.2.1 Pretest Methodology 

Each phase of the Reliability Study Pretest was conducted using segments that were 
totally separate from the 2005 NSDUH main study segments. A total of 12 retired NSDUH 
segments were selected in 4 States in each phase of the pretest for a total of 24 segments making 
up the nonprobability-based sample. The sample was selected in States where cases could be 
observed easily by staff from the Substance Abuse and Mental Health Services Administration 
(SAMHSA) or by NSDUH field management staff. As part of the pretest process, 10 FIs were 
observed by SAMHSA and NSDUH field management staff completing 13 screenings, 7 initial 
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interviews, and 7 reinterviews. The pretest was conducted by 23 FIs who were specifically 
identified and selected based on having a history of good performance on NSDUH. The FIs were 
trained on the Reliability Study Pretest procedures in person during a half-day training session. 
FIs also completed a home study exercise and refresher training session via telephone prior to the 
start of Phase 2. 

Dwelling units (DUs) were selected randomly within these 24 designated segments. 
Within sample households that completed the screening interview, the sampling algorithm 
programmed on the iPAQ (a handheld computer) to select eligible residents within a cooperating 
household was designed to select 0 or 1 person. If a second person could be chosen in a 
Reliability Study household, then the second person could learn from the first person about the 
follow-up interview, and that would compromise the purpose of the experiment. 

As in NSDUH's main study, persons eligible for the pretest were civilian, 
noninstitutionalized persons aged 12 years old or older. However, the pretest did not include 
main study eligible persons living in group quarters nor persons who could complete the 
interview only in Spanish. If a respondent completed the T1 interview in Spanish, then the 
recruitment scripts at the end of the T1 interview did not appear; thus, the respondent was not 
recruited for a T2 follow-up interview. 

A special same versus different interviewer substudy was imposed on the pretest sample 
to allow some assessment of interviewer effect and to test associated procedures. Two thirds of 
the cases were randomly assigned to have the same interviewer do both the T1 and T2 
interviews. For the remaining one third of the cases, a different interviewer was required to 
conduct the T2 interview. 

Data collection began with the T1 interview conducted exactly as a main study interview 
was conducted. At the end of the T1 interview, the CAI questionnaire program prompted the FI 
with wording designed to recruit respondents for a T2 interview. The interviewer made no 
mention of the follow-up interview prior to this point. The CAI questionnaire program also 
determined whether the T2 interview was to be conducted by the same FI or by a different FI. At 
the close of the T1 interview, the respondent received a $30 cash payment just as with the main 
study.  

Both T1 and T2 interviews were identical to the main study interview except at the very 
end. The T1 questionnaire ended with the recruitment scripts mentioned above that included 
mention of a $50 payment for completing the T2 interview, and the T2 questionnaire ended with 
additional questions for the respondent and the FI. The $50 payment for completing the T2 
interview was given to the respondent after the completion of the T2 interview.  

Because of the small sample and the need to obtain as much information from 
respondents as possible regarding the pretest process, all pretest interviews in both Phase 1 and 
Phase 2 were verified via the same verification procedures used on the NSDUH main study. 
Cases where both T1 and T2 interviews were completed were verified only once following the 
completion of the T2 interview.  
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Following each phase of the pretest, telephone debriefings were conducted with the FIs to 
probe them on their experiences with conducting the Reliability Study interviews and to obtain 
their opinions and suggestions for what worked well and what improvements in procedures could 
be made. Input from these FI debriefing sessions was used to augment the pretest analysis 
findings and to refine materials and procedures for the 2006 Reliability Study.  

Phase 1 of the pretest indicated that no changes needed to be made to the data collection 
materials, instruments, or staff between the two phases. Following Phase 1 of the pretest, it was 
decided that the full Reliability Study for 2006 should be conducted as an embedded sample 
design rather than as a separate sample. Thus, the initial Reliability Study interviews would be 
included with all other main study NSDUH interviews. The Phase 1 pretest sample and 
procedures were designed for a sample that was totally independent of the main study sample. 
This meant that FIs conducting Reliability Study pretest interviews knew that every interview 
completed in the pretest was a Reliability Study case and would require an attempt to conduct a 
follow-up interview. This would not be true when the Reliability Study sample was embedded 
with the main study sample.  

It was decided to keep the Phase 2 pretest sample independent of the main study's quarter 
2 sample by using 12 retired 2004 NSDUH segments as originally planned rather than trying to 
simulate an embedded design for Phase 2 of the pretest, which would have been time-consuming, 
costly, and possibly delayed the start of the full Reliability Study in quarter 1 of 2006. However, 
to simulate that not every case selected would be a Reliability Study case, there were some 
sample dwelling units (SDUs) in Phase 2 that were not designated as Reliability Study cases and 
thus did not require follow-up interviews. This increased the number of DUs selected for Phase 2 
to 34 DUs per segment for a total of 408 SDUs. 

Phase 2 data collection was originally scheduled to run from May 1, 2005, through June 
30, 2005. However, the Phase 2 data collection period was changed to start on April 1, 2005, and 
run through May 31, 2005, because Phase 1 went very well and there were only minor changes 
needed for Phase 2. This change allowed for more time to analyze the pretest data and develop 
the 2006 Reliability Study design.  

3.2.2 Implications of the Pretest for the Full Study Implementation 

The overall interview response rate for the Reliability Study Pretest increased slightly 
from Phase 1 to Phase 2. The Phase 1 response rate for the T1 interview (79.4 percent) was 
somewhat lower than the design parameter of 82 percent, while the T2 interview response rate of 
92.9 percent was slightly greater than the design parameter of 92 percent. The Phase 2 T1 
interview response rate of 83.2 percent was somewhat higher than the design parameter of 82 
percent, whereas the T2 interview response rate of 90.8 percent was somewhat lower than the 
design parameter of 92 percent. Table 3.1 shows the response rate information for Phases 1 and 2 
of the Reliability Study Pretest.  
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Table 3.1. Pretest Response Rates, by Phase: 2006 NSDUH Reliability Study Pretest 

Phase 
Interview Response 

Rate (T1) 
Reinterview Response 

Rate (T2) T2 Refusals 
Unable to Contact 

for T2 
Phase 1 79.4% 92.9% 5.4% 1.8% 
Phase 2 83.2% 90.8% 5.0% 3.4% 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study Pretest (n = 200). 

 
Based on experiences encountered and information gathered during the Reliability Study 

Pretest, the following conclusions were made for the full study implementation. Other aspects of 
the pretest remained the same and were implemented in the Reliability Study in 2006. 

• The sample for the full Reliability Study would be embedded in the main study 
sample in 2006. This meant that not every SDU would be designated for the 
Reliability Study. An embedded design was selected mainly to reduce costs, but also 
to reduce potential interviewer effects because interviewers would be blinded to 
which cases would be Reliability Study cases. FIs reported that the addition of 
nonreliability cases to their assignment in Phase 2 did not create any obstacles to 
following procedures as long as they read the screens verbatim and used the 
interviewing tools provided to them. 

• Minor improvements would be made to the instrumentation and materials to address 
the issue that it was more difficult to complete reinterviews in the different 
interviewer condition because of scheduling logistics. For organization purposes, the 
reinterview payment receipt would be printed on blue paper so there would be a 
visual difference between the T1 and T2 payment receipts. 

• For the different FI condition cases, respondents did not voice any concerns about 
providing a phone number or having a different FI return to complete the reinterview, 
even if it was an interview with their child. However, it was decided that the first FI 
would not give out any information to the respondent as to the gender or name of the 
second FI who would return to complete the reinterview. The initial FI would leave a 
blank appointment card with the respondent, to be completed by the respondent when 
the second FI called to schedule an appointment for the reinterview. 

• Respondent reaction to the reinterview was positive. Respondents rarely had 
questions, but when they did, FIs were able to successfully address the questions and 
concerns based on answers provided during training and in the handbook. For the 
2006 Reliability Study training, additional guidance would be provided on answering 
respondents' questions based on pretest experiences. 

• A specific protocol would be provided for situations where the parent is available at 
the start of the initial interview, but then leaves during the interview before the 
reinterview recruit process (without notifying the FI). 
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• The $50 incentive payment seemed to make respondents eager to complete the 
reinterview. It was felt that offering a smaller incentive would likely result in 
respondents asking more questions and having to be persuaded to participate in the 
reinterview, as well as a greater percentage of respondents breaking their 
appointments. It was decided to keep the $50 incentive amount for the full Reliability 
Study. 

• Scripts for making T2 interview appointments would be provided to guide FIs when 
making follow-up contacts with respondents selected for a different FI reinterview 
condition by telephone. 

3.3. Sample Design  

The Reliability Study sample was embedded within the main study sample. As in the 
main study, persons eligible for the Reliability Study were the civilian, noninstitutionalized 
population aged 12 years old or older. Unlike the main study, the respondent universe excluded 
residents of Alaska and Hawaii, residents of noninstitutional group quarters (e.g., shelters, 
rooming houses, dormitories), and persons who did not speak English.  

A probability sample of 400 (out of 876)5 State sampling (SS) regions was selected for 
the Reliability Study. Probability proportional to size (PPS) sampling was used to obtain a 
nationally representative sample of SS regions. This sampling method has the effect of 
equalizing sample weights, at least within age groups (Chromy, 1979). Prior to selecting the 
sample, implicit stratification was achieved by sorting the SS regions by State and then region 
within State. From this well-ordered frame, a sample of 400 SS regions was selected with 
probabilities proportionate to a composite size measure and with minimum replacement. A 
stratum and replicate structure was developed to account for the subsampling design in variance 
estimation. Using the sort order from the sampling frame, SS regions were geographically 
grouped to form strata. Each stratum contained two replicates, with replicates being individual 
SS regions. 

In each of the 400 SS regions, two area segments were sampled in each of quarters 2 
through 4 of the 2006 NSDUH survey year. Thus, the Reliability Study sample was drawn from 
800 area segments per quarter or a total of 2,400 segments. 

Each quarter, a sample of DUs in the 800 segments was designated for the study. Because 
the study was embedded within the 2006 NSDUH main study, SDUs first were selected for the 
main study, then a random sample of SDUs was assigned to the Reliability Study. The study was 
limited to households in which only one person was selected. In households with two persons 
selected, the second person could learn from the first person about the follow-up interview, 
which could affect the second person's likelihood of participation and compromise the results of 
the study. Because eligibility for the study was based on the screening result, the screening 
instrument was programmed to communicate the eligibility status with the CAI instrument. If 
one person was selected in a household designated for the Reliability Study, the screener 

                                                 
5 Alaska and Hawaii were excluded from the Reliability Study. Thus, the main study's 900 SS regions were 

reduced to 876. 
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generated a questionnaire identification number that triggered an initial (T1) Reliability Study 
interview in the CAI. Otherwise, the household was ineligible for the Reliability Study and the 
screening instrument generated a questionnaire identification number that triggered only a main 
study interview. Section 3.4 describes the difference between the T1 and main study 
questionnaire versions. 

Prior to recruiting the respondent for the second interview, an additional Reliability Study 
eligibility requirement was checked within the CAI instrument. If the questionnaire was 
administered in Spanish, the respondent was ineligible for the Reliability Study and the 
instrument skipped over the recruitment questions. This eligibility requirement was adopted 
because of the additional costs associated with development of instrumentation in Spanish.  

Tables 3.2 and 3.3 show that approximately 26,098 selected main study DUs were 
expected to yield a total of 3,100 completed reinterviews. Using experience from prior NSDUHs 
and the 2005 NSDUH Reliability Study Pretest (see Section 3.2), it was assumed there would be 
a 91 percent screening response rate (SRR) among eligible DUs, an 82 percent interview 
response rate (IRR) for T1 interviews, and a 92 percent IRR for T2 interviews. The expected 
overall response rate (ORR) was 69 percent. Additionally, it was assumed that 3 percent of 
respondents would be ineligible for the T2 interview because they completed the first interview 
in Spanish. Finally, it was assumed that 84 percent of the DUs would be eligible for the main 
study, and 21 percent of those would result in a single person selection; thus, the expected 
eligibility rate for Reliability Study DUs was 18 percent. Assuming a design effect of 1.7, the 
effective sample size for the Reliability Study was expected to be approximately 1,800. 

Table 3.2. Design Parameters at the Dwelling Unit Level: 2006 NSDUH Reliability Study 

Total Sample Rate Number 

State Sampling (SS) Regions N/A 400 

Segments N/A 2,400 

Selected Lines N/A 26,098 

Expected Eligible Dwelling Units (DUs)1 0.18 4,698 

Expected Completed Screening Interviews 0.91 4,275 
N/A: Not applicable. 
1 Based on prior NSDUH experience, it was expected that 16 percent of the selected DUs would be ineligible (institutional, 
nonresidential, etc.). Of the eligible DUs, it was expected that 21 percent would result in a single person selection. Thus, the 
26,098 DUs were reduced to 4,698 eligible DUs. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 3.3. Design Parameters at the Person Level: 2006 NSDUH Reliability Study 

Total Sample 
Overall 

Rate 
Overall 
Number

Age 
12-17 
Rate 

Age 12-
17 

Number

Age 
18-25 
Rate 

Age 18-
25 

Number 

Age 
26+ 
Rate 

Age 26+ 
Number

Expected Selected Persons  
(First Interview) 1.00 4,275 1.00 1,288 1.00 1,351 1.00 1,636 

Expected Completed Interviews 
(First Interview) 0.82 3,488 0.89 1,140 0.84 1,133 0.74 1,214 

Expected Selected Persons  
(Second Interview)1 0.97 3,372 0.99 1,123 0.96 1,088 0.96 1,161 

Expected Completed Interviews 
(Second Interview)2 0.92 3,100 0.92 1,033 0.95 1,033 0.89 1,033 

Effective Sample Size Based on 
Assumed Design Effect 1.70 1,824 1.70 607.8 1.70 607.8 1.70 607.8 

1 Because the second interview was not conducted in Spanish, respondents who completed the first interview in Spanish were not 
selected to complete the second interview. The selection rate for the second interview is based on the number of Spanish 
interviews completed in 2003, as shown in Tables 7.28 and 7.30 of the data collection final report for the 2003 NSDUH 
(Bowman et al., 2004).  

2 Rates are based on actual experience during Phases 1 and 2 of the 2005 Reliability Study Pretest (Piper et al., 2006). 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 

 
In the implementation, the 26,098 DUs were distributed among quarters 2 through 4 in 

proportions of 35, 35, and 30 percent, respectively. Each quarter, the Reliability Study sample 
was allocated to the 800 segments proportionally to the main study sample size (excluding 
sampled group quarters units). 

To allow greater control over the Reliability Study sample, the DUs were drawn from 
specific main study partitions.6 In quarter 2, the Reliability Study sample was limited to partition 
1 (80/120 of main sample). In quarters 3 and 4, the Reliability Study sample was drawn from 
partitions 1 (80/120 of main sample), 3 (5/120), and 6 (10/120). In all three quarters, partition 1 
was released. In quarters 3 and 4, consideration was given to the Reliability Study when 
releasing partitions 3 and 6; however, the main study sample was given priority.  

As mentioned in Section 3.1.2, the Reliability Study included a same versus different FI 
substudy. In some cases, the T1 interview and T2 interview were conducted by the same 
interviewer, and in other cases the T2 interview was conducted by a different FI working in a 
nearby area. In quarter 2, one third of the SS regions were assigned to the different FI condition, 
and the remaining regions were assigned to the same FI condition. In quarter 3, a different one 
third of the regions were assigned to the different FI condition. Finally, in quarter 4, the 
remaining one third of the regions were assigned to the different FI condition so that each 
Reliability Study SS region was in the different FI condition for one quarter and in the same FI 
condition for two quarters.  

                                                 
6 Sample partitioning is a standard practice implemented in NSDUH to compensate for quarterly variations 

in response rates and yields. The full quarterly sample (a 100 percent sample plus a 20 percent reserve sample) is 
partitioned into random subsamples. Each partition of the sample is a valid sample and helps to control the amount 
of nonresponse without jeopardizing the validity of the study (Morton, Chromy, Hunter, & Martin, 2007-2008). 
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A new income module was tested during the administration of the 2006 NSDUH. The 
Reliability Study was included in this test. Approximately 50 percent of the Reliability Study 
interviews were assigned the standard income module, and 50 percent were assigned the new 
income module. Each Reliability Study respondent received the same income module at the T1 
and T2 interviews.  

3.4. Instrument Design 

For the 2006 NSDUH Reliability Study, the screening interview and the CAI 
questionnaire were set up for an embedded study by completely integrating items specific to the 
Reliability Study within the main study systems.  

Screener. The 2006 NSDUH screening application included additional screens to 
monitor the response rates for Reliability Study interviews, track the progress of conducting the 
T2 interviews, and record any reasons for refusal that a respondent may have had at any stage of 
the interview or reinterview process. T2 cases were appropriately tagged so that field staff and 
analysts could differentiate them from T1 cases. 

Questionnaire. The main study CAI questionnaire program was modified to include 
Reliability Study items for both the T1 and T2 interviews. If a respondent was selected for the 
Reliability Study, the main study interview became the T1 interview for the Reliability Study. 
Respondents selected for the Reliability Study were recruited into the study at the end of the T1 
interview using specially prepared recruiting scripts that were programmed appropriately into the 
CAI questionnaire and administered as computer-assisted personal interviewing (CAPI) items. 
CAPI screens appeared on the laptop, guiding the FIs through the recruitment process. This 
process included telling the respondent about the additional study, getting parental consent (if the 
selected respondent was a minor), and scheduling the T2 interview if the same FI was assigned 
to conduct it. If another FI was designated, the T1 FI asked for the respondent's phone number 
and let him or her know that the second FI would be in touch to schedule the T2 interview. 
Respondents were told that the additional interview was being conducted in order "to help us 
improve our interviewing procedures and how we ask questions."  

At the beginning of the T2 interview, FIs were reminded to read the introduction to the 
CAI from the special study section of their showcard booklet instead of their job aids booklet. 
After that, the CAI questionnaire remained the same for the main study and for the Reliability 
Study's T1 and T2 interviews until the end of the interview. A section was included at the end of 
the demographics section of the T2 interview to get further feedback from respondents who 
participated in both Reliability Study interviews. At this point, the FI was directed to turn the 
laptop back over to the respondent so that he or she could complete the follow-up items using the 
audio computer-assisted self-interviewing (ACASI) methods again. The follow-up questions 
asked of the respondents are listed in Table 3.4.  

At the end of an interview, the screens prompting the FIs to pay the respondent and 
complete the quality control form and the incentive receipt form included wording tailored to the 
type of interview just completed—a main study interview, a T1 interview, or a T2 interview. 
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3.5. Administration of the Questionnaires  

The Reliability Study took place in quarters 2 through 4 of the 2006 survey in the 48 
contiguous States plus Washington, DC. Alaska and Hawaii were excluded from the target 
population because of potential logistical and cost complications associated with the same versus 
different interviewer design component.  

All veteran FIs who worked in the 48 contiguous States were trained on the Reliability 
Study procedures during a little more than a half day of training at the end of the regularly 
scheduled 2006 veteran FI training session. New FIs were provided with similar training at the 
end of the regularly scheduled new-to-project training sessions in 2006. Because the average 
expected number of Reliability Study interviews completed each quarter by an FI was small, FIs 
also completed a computerized Reliability Study refresher training course prior to the start of 
each quarter of data collection to refresh them on the proper procedures and protocol. FIs were 
provided a separate Reliability Study handbook that contained the detailed study procedures and 
protocol for reference and review. To maintain existing lines of communication, FIs with 
Reliability Study issues or questions reported to their regularly assigned FS.  

Reliability Study T1 interviews were administered using the same equipment and 
questionnaire as the 2006 NSDUH main study except that reinterview (T2) recruitment scripts 
were added at the end of the interview and FIs answered a few additional debriefing questions on 
the reinterview recruitment process. The T2 interview materials were similar to the main study 
materials with slight modifications due to the Reliability Study sample size and the $50 incentive 
being provided for completion of the T2 interview. 

The T2 interview had to be completed within a specific window of time: 5 to 15 days 
after the completion of the initial interview. Near the end of each quarter, when more than 5 but 
fewer than 15 days remained in the field period, the last day of the T2 interview time window 
was prefilled with the date of the last day of the field period; thus, the window of time was 
shorter than the average 10-day time frame. If the T1 interview was completed when there were 
fewer than 5 days remaining in the field period, the recruitment scripts did not appear during the 
T1 interview because the T2 interview could not be completed 5 to 15 days after completing the 
initial interview.  

At the end of the T1 interview, the FI read a CAPI script describing the reinterview 
process to respondents. If the respondent was 12 to 17 years old, the FI read a CAPI parental 
consent script to the parent or guardian first. Both the respondent and FI were unaware that the 
respondent would be asked to complete another interview until these scripts were activated. One 
of the most important protocols on the Reliability Study was that the respondent would not know 
about the possibility of a second interview until the recruitment screens appeared at the end of 
the T1 interview. FIs were to never mention this possibility of a second interview and subsequent 
interview payment of $50 while trying to obtain respondent participation for the screening or 
initial interview. FIs also answered respondent questions about the content of the T2 interview in 
a standard way to limit the introduction of interviewer bias. 
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Table 3.4. Follow-Up Audio Computer-Assisted Self-Interviewing (ACASI) Questions in the T2 
Interview: 2006 NSDUH Reliability Study 

Question Text Response Categories 
During the time between the first and second interviews, 
did you think about your use or nonuse of tobacco, alcohol, 
and other drugs more than usual, about the same as usual, 
or less than usual? 

More Than Usual 
About the Same as Usual 
Less Than Usual 
DK/REF 

How many of the questions in this interview do you think 
were the same as the questions in the first interview? 

All of Them 
Most of Them 
Some of Them 
None of Them 
DK/REF 

Please think about the questions on your use or nonuse of 
tobacco. How many of your answers to the tobacco 
questions do you remember from the first interview? 

All of Them 
Most of Them 
Some of Them 
None of Them 
DK/REF 

How many of your answers to the tobacco questions in the 
second interview were the same as your answers to the 
tobacco questions in the first interview? 

All of Your Answers Were the Same 
Most of Your Answers Were the Same 
Some of Your Answers Were the Same 
None of Your Answers Were the Same 
DK/REF 

Please think about the questions on your use or nonuse of 
alcohol. How many of your answers to the alcohol 
questions do you remember from the first interview? 

All of Them 
Most of Them 
Some of Them 
None of Them 
DK/REF 

How many of your answers to the alcohol questions in the 
second interview were the same as your answers to the 
alcohol questions in the first interview? 

All of Your Answers Were the Same 
Most of Your Answers Were the Same 
Some of Your Answers Were the Same 
None of Your Answers Were the Same 
DK/REF  

Please think about the questions on your use or nonuse of 
marijuana. How many of your answers to the marijuana 
questions do you remember from the first interview? 

All of Them 
Most of Them 
Some of Them 
None of Them 
DK/REF  

How many of your answers to the marijuana questions in 
the second interview were the same as your answers to the 
marijuana questions in the first interview? 

All of Your Answers Were the Same 
Most of Your Answers Were the Same 
Some of Your Answers Were the Same 
None of Your Answers Were the Same 
DK/REF  

Now think about all of the questions in both interviews. 
Overall, would you say that your answers were more 
accurate in the first interview, more accurate in the second 
interview, or about as accurate each time? 

My Answers Were More Accurate in the First 
Interview 

My Answers Were More Accurate in the Second 
Interview 

My Answers Were Just as Accurate in Each Interview 
DK/REF 

DK = don't know; REF = refused. 

Source:  SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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At the end of the T1 interview, the FI followed step-by-step instructions included on the 
recruitment screens to activate the T2 interview case within the iPAQ screening device. Case 
activation established and automatically set the specific window of time for the T2 interview to 
be completed and allowed the FI to enter record of call data into the iPAQ for the T2 interview 
case. 

In the same FI condition, the interviewer recruited the respondent for the T2 interview 
immediately following completion of the T1 interview and made an appointment for 5 to 15 days 
later; moreover, the respondent received a reinterview appointment card. In the different FI 
condition, the interviewer recruited the respondent for the T2 interview immediately following 
completion of the T1 interview and collected his or her phone number so the second FI could call 
to set up an appointment for the T2 interview. The FI entered this contact information into the 
password-protected iPAQ record of calls for the T2 interview and left a blank reinterview 
appointment card with the respondent to complete when the second FI called to set up the 
appointment. The FI calling to set up the appointment was provided contact scripts to use as a 
guide through the telephone call with the respondent.  

3.6. Refusals, Consent, and Incentives 

If the respondent refused to complete the T2 interview at recruitment or at the time of the 
T2 interview, the FI addressed any questions the respondent had at that time, but did not return to 
the household at a future time to try to convert the refusal. If the FI was unable to gain 
respondent participation for the T2 interview, the case was finalized as a refusal. Refusal letters, 
as used on the NSDUH main study, were not used for T2 interview refusal cases. Similarly, if the 
FI was unable to contact a T2 interview case, an unable to contact form letter was not sent to 
these Reliability Study reinterview cases.  

At the beginning of the T2 interview, the FI read the reinterview introduction and 
informed consent statement to the respondent, which instructed the FI to provide the respondent 
a copy of the special study description. Verbal parental or guardian consent was obtained for any 
12 to 17 year old selected for the T2 interview. This text was included in the introduction and 
informed consent for reinterviewing respondents aged 12 to 17. 

After the T2 interview was completed, each respondent received a $50 cash payment and 
an FI-signed reinterview payment receipt. For verification purposes, respondents were asked to 
complete a reinterview quality control form that requested their address and telephone number so 
that RTI (the data collection contractor) could verify that the interviewer did his or her job 
appropriately. Last, respondents were asked to complete the follow-up questions shown in Table 
3.4 via ACASI. These questions obtained information on topics ranging from whether 
respondents had thought about their use or nonuse of tobacco, alcohol, and other drugs more or 
less than usual to whether they remembered their initial interview answers and whether their 
reinterview answers were the same. The FI then went on to finish the end of interview 
procedures just as with the initial interview cases. The FI answered the standard NSDUH 
interview FI debriefing questions and entered a code 70 (Interview Complete) for the T2 
interview case.  
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3.7. Response Rates and Verification 

The Reliability Study resulted in a 74.9 percent T1 interview weighted response rate and 
an 85.6 percent T2 interview weighted response rate. The T1 interview weighted response rates 
for the same versus different FI substudy were very similar—74.7 percent for the same FI 
condition and 75.2 percent for the different FI condition. The T2 interview weighted response 
rates for the same versus different FI substudy were more separated—89.3 percent for the same 
FI condition and 78.3 percent for the different FI condition. Thus, having the same interviewer 
do both interviews did increase the response rate for the follow-up interview. However, this 
effect should not be attributed solely to respondent preferences. The different FI condition 
entailed additional contact procedures (see Section 3.1.3), which may have reduced the 
likelihood of T2 participation. For more detailed information on Reliability Study response rates, 
see Section 5.2. 

As with the 2006 NSDUH main study, verification was completed on 5 percent of the 
noninterview screening respondents. A telephone interviewer called the screening respondent to 
verify that the screening occurred and whether it was conducted following proper project 
procedures.  

In quarter 2 of 2006, due to the small number of Reliability Study cases each FI would 
complete and to ensure that Reliability Study procedures were being properly implemented, 
verification was completed on all respondents who completed the initial interview and/or 
reinterview and completed the quality control form. For the remaining quarters of 2006, 
verification was completed on 50 percent of the respondents who completed the initial interview 
and/or reinterview and completed the quality control form. Respondents who completed both 
interviews only received one completed verification call to verify the reinterview.  

If a respondent refused to complete the T2 interview or was unable to be contacted for the 
T2 interview, that respondent was asked a few follow-up questions at the end of the verification 
process for the initial interview. There were separate follow-up questions for respondents who 
refused during the recruiting process after completing the T1 interview and for respondents who 
initially agreed to participate during the recruiting process and then refused at a later time.  

A verification letter was mailed when a telephone number was not provided on the 
quality control form for a T1 or T2 interview case selected for verification. The respondents who 
completed the T2 interview received a letter similar to the NSDUH main study verification letter 
except that it focused on the T2 interview protocol. Respondents who completed only the T1 
interview received the main study verification letter and nothing else. 

3.8. Analysis Data  

The dataset for the analyses was constructed by matching T1 and T2 responses from the 
same individual, thereby creating a single record for each subject who had responded to both 
interviews. The resulting dataset consisted of 3,136 usable records. For calculating reliability 
measures on any given variable, records with missing values or legitimate skips for the variable 
at either interview were omitted.  



28 

3.8.1 Types of Variables Examined  

The normal NSDUH data processing operations include extensive editing and imputation 
procedures applied to the raw data to correct errors and fill in missing responses. However, to 
assess the reliability of questionnaire items, using the raw data responses in the analysis is more 
useful than data that have undergone editing and imputation, which may blur some of the 
differences between T1 and T2 data and mask their true reliability.  

Main Variables. Using strictly raw variables was not practical for a meaningful 
reliability analysis. Thus, the raw data were lightly edited to make them suitable for analysis. 
This light editing included assigning numerical codes to certain classes of responses, collapsing 
all missing and unknown categories to a SAS® missing code, and performing similar types of 
consistency edits.  

Another type of data editing was the combination of information collected from a series 
of follow-up, probing, and appeal-type questions used when a refusal or "don't know" response 
to the original question was obtained. That is, rather than looking at the reliability of the original 
and repeated questions separately, the series of questions were used to determine a final outcome 
and that final outcome was analyzed. This was common for lifetime substance use variables 
where a respondent may refuse to answer the initial question about ever using a particular 
substance, but does provide a definitive response in one of the follow-up questions. Thus, the 
analyses in this report were conducted on a minimally processed data file.  

For the purpose of analyzing reliability by domains (e.g., education, race/ethnicity, or age 
groups), the T1-imputed value of the domain variable was used when necessary. Because the T1 
interview also was included with the full set of main study interviews, imputation of the 
demographic domain variables for T1 respondents was done as part of the main study imputation 
process.  

In addition, there was an analysis of the reliability of the domain variables. That analysis 
used the "raw" domain variables. Thus, both the raw domain variables and the imputed domain 
variables were included on the reliability study data file.  

Composite Variables. Certain variables in the NSDUH data are derived from 
combinations of multiple response items. Such variables are referred to as "composite variables." 
For example, dependence on alcohol is derived from seven criteria, where each of the criteria is 
based on one or more questionnaire items. Because these composite variables are the result of 
combinations of multiple other variables, the reliability of the individual variables that make up 
the composite variables was of interest and is shown in the same analysis table with the 
composite variables. 

Select-All Variables. Certain questions in the NSDUH instrument require the respondent 
to select all the applicable items ("select all that apply"). For example, the respondent is asked to 
select all race categories to which he or she belongs or all sources of mental health treatment he 
or she has received in the past year. Each possible choice is either selected or not, so each 
response option is treated as a separate dichotomous variable. Continuing the example above, a 
dichotomous variable was created that indicated whether the respondent selected "black." Note 
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that there is also a multilevel race variable that is created with a "two or more race" category to 
account for multiple selections. Most "select all that apply" variables are used only to create 
dichotomous variables.  

Substance Abuse Variables. The substance abuse variables in this report were defined 
simply as meeting at least one of the four criteria for abuse included in the Diagnostic and 
Statistical Manual of Mental Disorders, 4th edition (DSM-IV) (American Psychiatric 
Association [APA], 1994). This is different from how abuse is defined in the 2006 NSDUH main 
study (Office of Applied Studies [OAS], 2007). Persons who meet the DSM-IV criteria for both 
dependence and abuse are classified by the 2006 NSDUH as having dependence but not abuse. 
To avoid contamination of the reliability assessment of the abuse classification used in the 2006 
NSDUH with the reliability of the dependence classification, abuse for this reliability analysis 
was defined independently from dependence. 

3.8.2 Agreement between T1 and T2 Responses 

Agreement between T1 and T2 responses was defined generally as responses that were 
identical. Also, for certain variables, a more relaxed agreement criterion was applied. For 
example, a difference of 1 year in the reported age at first use of a substance was allowed under a 
relaxed criterion of agreement. Certain variables with multilevel responses had a relaxed 
criterion of agreement if the T1 and T2 responses were just one response category off in either 
direction. Certain other variables had a relaxed agreement criterion where differences greater 
than one unit were allowed, such as the reported frequency of use of substances. The analysis 
tables present variables with exact and approximate or relaxed agreement. 

3.8.3 Interview Timing Data 

Data on the duration of the entire interview and on the duration of just the ACASI part of 
the interview for both the T1 and T2 interviews were included in the analysis. Duration data for a 
few cases were incorrect due to a break-off in the middle of the interview and resumption and 
completion of the interview a day or more later. Such cases were excluded from the timing 
analyses.  

The number of days separating the two interviews could affect the reliability of the 
responses (e.g., due to recall). This possibility was examined as well. 
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4. Measures of Agreement and Approaches 
to Modeling 

This chapter describes the three measures of agreement and the approaches to modeling 
that were used to analyze the Reliability Study data for the 2006 National Survey on Drug Use 
and Health (NSDUH). Results of these analyses are presented in Chapter 6.  

4.1. Measures of Agreement 

The possible combinations of outcomes for the initial interviews (T1) and the follow-up 
interviews or reinterviews (T2) are shown in Table 4.1 for an example analysis of a dichotomous 
variable, "substance use." This simple case is typical of the types of comparisons of NSDUH 
measures at T1 and T2 that are addressed in this Reliability Study report. Values in the table 
represent population proportions, that is to say, values that would result were the entire 
population interviewed and then reinterviewed. Because only a sample of the population is 
interviewed and a fraction of that sample reinterviewed, these values can only be estimated in 
practice.  

The symbol 00π  represents the proportion in the population of those who would not 

report substance use in either the first or the second interviews; 01π  represents the proportion of 

the population who would not report substance use in the first interview, but would report 
substance use in the second interview; 10π  represents the proportion of persons in the population 

who would report substance use in the first interview, but not in the second interview; and 11π  
represents the proportion of the population who would report substance use in both the first and 
second interviews.  

Table 4.1. Basic 2x2 Contingency Table for Substance Use 

T1 T2 Nonuse (0) T2 Use (1) T2 Total 
Nonuse (0) 

00π  01π  +0π  

Use (1) 
10π  11π  +1π  

Total 
0+π  1+π  1=++π  

 

Measures of agreement between T1 and T2 responses calculated for the key measures in 
this study include (weighted) percent reporting consistently, Cohen's kappa (κ), and the index of 
inconsistency (IOI).  

4.1.1 Weighted Percent Reporting Consistently  

An obvious measure of agreement is the raw proportion reporting consistently, defined 
as the proportion within the population of individuals who would have given the same response 
at T2 as they did at T1. In the case of a dichotomous variable, the raw consistent reporting rate is 



32 

1100 ππ + , using the notation in Table 4.1. Weighted estimates of the raw percent reporting 

consistently are computed from the NSDUH sample because of the unequal selection 
probabilities and nonresponse adjustments. These estimates, given in percentages and referred to 
as the weighted percent reporting consistently, are provided as a basic measure of consistency. 
Weighted percent reporting consistently in its simplest form for a dichotomous variable such as 
substance use is defined as follows: 

)(100100 1100 pppP AgreeAgree +== , 

where ijp  is the weighted estimate of the population proportion, ijπ . 

One weakness of this measure is that it does not account for chance agreement between 
responses. Chance agreement of a dichotomous variable is defined as  

1100 ++++ += πππππ Chance . 

See Agresti (2002) for a discussion of chance agreement. The next section introduces Cohen's 
kappa, which does account for chance agreement. 

4.1.2 Cohen's Kappa 

Cohen (1960, 1968) introduced a measure of agreement (or "concordance") between 
measurements denoted by kappa (κ) that does correct for chance agreement. This measure is the 
statistic most often used to assess interrater reliability of categorical variables. For this study, 
kappa was used to assess the agreement of responses given by the same respondent at two 
different times, T1 and T2. Because most of the measurements in the Reliability Study are 
dichotomous (binary), and because of its simpler form, this case is discussed first. 

Cohen's Kappa for Dichotomous Variables. For dichotomous outcomes with levels 0 and 
1, four possible combinations of responses are given by a respondent, where the first digit is the 
T1 response and the second is the T2 response: 00, 01, 10, and 11. The weighted estimate of the 
proportion of respondents falling into the combination ji,  is denoted by jip , , corresponding to 

the population proportion ji,π  shown in Table 4.1. Similarly, +ip  and jp+  are the weighted 

estimates of the related marginal proportions. The raw proportion of agreement from Table 4.1 is 
given by 1100 ππ + . As mentioned above, this measure does not account for chance agreement, 

1100 ++++ += πππππ Chance . 

Cohen's kappa, which corrects for chance agreement, is defined by 

Chance

ChanceAgree

π
ππ

κ
−

−
=

1
. 

Using the notation above, 
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)(1
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1100

11001100

++++

++++

+−
+−+

=
ππππ

ππππππκ . 

Replacing the population parameters in the definition of kappa above by their weighted 
estimates, the following is obtained: 

)(1

)()(
ˆ

1100

11001100

++++

++++

+−
+−+

=
pppp

ppppppκ . 

The common approach to estimating the standard error for the kappa does not account for 
the sample design, thus potentially creating a downward bias. The sample for this study was 
drawn using a complex stratified multistage design. Feder (2006) developed a Taylor 
linearization (TL) variance estimation method that was implemented in a SAS®/SUDAAN® 
macro and used to derive all of the standard errors in this report (for details, see Section B.2 in 
Appendix B). 

Interpreting Cohen's Kappa. Following Landis and Koch (1977, p. 165), this report used 
the following benchmarks for assessing the level of agreement based on the estimated kappa:  

• poor agreement for kappas less than 0.00; 

• slight agreement for kappas of 0.00 to 0.20; 

• fair agreement for kappas of 0.21 to 0.40; 

• moderate agreement for kappas of 0.41 to 0.60; 

• substantial agreement for kappas of 0.61 to 0.80; and 

• almost perfect agreement for kappas of 0.81 to 1.00. 

The kappa measure is very sensitive to the prevalence rate. As a consequence, its 
behavior is sometimes regarded as paradoxical (for more information, see Section B.1 in 
Appendix B). Therefore, prevalence rates have been included in the tables containing kappa 
estimates in this report. These estimated prevalence rates were calculated from the Reliability 
Study's T1 responses. Furthermore, because of the dependence of kappa on the prevalence rates, 
direct comparison of kappa values between population groups having different prevalence rates 
may be inappropriate. However, when the prevalence rates are not very low or not very high, one 
can refer to the Landis and Koch (1977) benchmarks to assess the level of agreement. 

Cohen's Kappa Measure and Generalized Kappa (for Nondichotomous Variables). Some 
of the categorical variables in the Reliability Study have more than two response levels. The 
generalized kappa is defined as  


 

++

++

−
−

=
jiij

jiijijij
w u

uu

ππ
πππ

κ
1

, 
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where iju  is a "weight" given to the level of agreement between the potential responses i  given 

at T1, and j  given at T2. For example, one may define iju  to be 1 if ji =  (perfect agreement) 

and 0 otherwise. In this case, wκ  reduces to the usual Cohen's kappa. See also Agresti (2002). 

In this report, a "relaxed agreement" criterion also was used where a difference no greater 
than k  levels was allowed. This definition corresponds to the choice of iju  to be 1 if kji ≤− || , 

0 otherwise. 

4.1.3 Index of Inconsistency 

The index of inconsistency (IOI) is used in this report as a reliability measure for 
continuous and scale variables. It is defined by Pritzker and Hanson (1962) as  

,
2σRIOI
2σT

=  

where 2
Rσ  is half the average squared difference between the potential T1 and T2 responses 

across the individuals in the population, and 2
Tσ  is the average total variance of potential 

responses across the population for both T1 and T2. (See Section B.3 in Appendix B for more 
discussion of the IOI.) Note that the IOI reflects lack of reliability and, as noted by Cochran 
(1977, p. 387), is analogous to φ−1 , where φ  is the coefficient of reliability used in studying 
errors of measurement in psychology. 

4.2. Models 

The models discussed below were fitted to the data for several reasons: 

1. To investigate the patterns of nonresponse, especially that of individuals who did 
complete the T1, but were nonrespondents at the T2 interview. 

2. To investigate the relationship between the consistency of age at first use self-
reporting and the time since first use (potentially affecting the recall bias). 

3. To estimate the true prevalence of a NSDUH variable under a restricted model that 
nonetheless allows the weighted means from the interviews to be systematically 
biased. 

4.2.1 Response Propensity Models 

Logistic regression models were fitted where the response variable was 1 if an interview 
(T1 or T2) was completed and 0 otherwise. The independent variables were "age," "gender," 
"race/ethnicity," "region," and census tract data: "population density," "percent families below 
poverty level," "percent housing units rented," "percent population with bachelor's, graduate, or 
professional degree," "median household income," and "urbanicity." For the T2 response model, 
"reported mental health problems at T1" and "reported cocaine or heroin use at T1" also were 
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included as covariates to see whether these stigma-carrying responses affected the T2 response 
propensity. 

4.2.2 Logit Model to Assess Dependence of Reliability of Age at First Use and Duration of 
Recall 

It is of interest to know whether the time since first use affects the consistency of self-
reporting of the age at first use. If longer time users are less precise in this respect, a recall bias 
may be present. Thus, logistic regression models were fitted where the response variable was 
defined as 1 when the age at first use reported at T1 matched that reported at T2. Another version 
of the logistic regression models was fitted where the response variable was defined as 1 when 
the age at first use reported at T1 and the age at first use at T2 were the same, or differed by 1 
year. The independent variables were the "years since first use" (calculated using the T1 data), 
"gender," "education," "race/ethnicity," and "whether both interviews were administered by the 
same field interviewer." Similar models also were fitted in which age (at T1) also was included 
as an independent variable. 

4.2.3 Hui-Walter Modeling 

So far, the possibility has not been ruled out that although the survey responses for an 
individual may vary from T1 to T2, the weighted estimates based on the two sets of data are free 
of systematic bias. What if that were not the case? In particular, what if the false negative rate 
were larger than the false positive rate? For a question such as past year marijuana use, this 
means that a larger number of population users in the previous year would answer incorrectly to 
T1 (and to T2) than the number of nonusers would.  

To investigate this question, a modeling approach introduced by Hui and Walter (1980) 
was adopted and applied to the reinterview dataset for past year marijuana use. The methodology 
required the population to be divided into two groups (males and females were chosen) such that 
the true prevalences were different within each of the groups but the false positive and false 
negative rates were not. Although the analysis allowed some testing of these restrictive 
assumptions, they remained fairly strong. The methodology used is discussed in more detail in 
Section 6.5 in Chapter 6. 
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5. Descriptive Survey Statistics 

This chapter presents the basic descriptive statistics of the sample respondents, associated 
response rates, interview timing data, and time between the initial interviews (T1) and the 
follow-up interviews or reinterviews (T2) for the 2006 National Survey on Drug Use and Health 
(NSDUH) Reliability Study. Its purpose is to provide the reader with an overview of the survey 
respondents and the interviewing parameters for the Reliability Study. 

5.1. Survey Sample and Respondent Characteristics 

The sample for the Reliability Study included persons aged 12 years or older living in 
households in the 48 contiguous States who chose to complete the T1 interview in English. This 
sample excluded all persons living in noninstitutional facilities, such as shelters, rooming houses, 
fraternity and sorority houses, and dormitories. Persons living in households in which two 
respondents were selected for the main study also were excluded. A total of 4,544 persons were 
selected for the Reliability Study. Of that total, 3,136 persons (69 percent) completed both the T1 
and T2 interviews. Table 5.1 shows the distribution of the T1 and T2 samples by age group, 
gender, race/ethnicity, and the same versus different field interviewer (FI) substudy.  

Table 5.1. Sample and Response Distribution: 2006 NSDUH Reliability Study  

Domain 

T1 
Number 
Selected 

T1 
Percent 
Selected 
of Total 

T1 
Number 

Complete 

T1 
Percent 

Complete 
of Total 

T2 
Number 
Eligible 

T2 
Percent 
Eligible 
of Total 

T2 
Number 

Complete 

T2 
Percent 

Complete 
of Total 

Total 4,544 100.0 3,634 100.0 3,516 100.0 3,136 100.0 
Age         

12-17 1,240 27.3 1,069 29.4 1,044 29.7 976 31.1 
18-25 1,335 29.4 1,094 30.1 1,049 29.8 948 30.2 
26 or Older 1,969 43.3 1,471 40.5 1,423 40.5 1,212 38.6 

Gender         
Male 2,122 46.7 1,674 46.1 1,613 45.9 1,419 45.2 
Female 2,422 53.3 1,960 53.9 1,903 54.1 1,717 54.8 

Race/Ethnicity         
Hispanic 518 11.4 431 11.9 324 9.2 280 8.9 
Non-Hispanic 

White 3,163 69.6 2,498 68.7 2,492 70.9 2,229 71.1 
Non-Hispanic 

Black 597 13.1 486 13.4 483 13.7 434 13.8 
Other 266 5.9 219 6.0 217 6.2 193 6.2 

Same versus 
Different Field 
Interviewer 
(FI)         

Same FI  2,964 65.2 2,339 64.4 2,271 64.6 2,070 66.0 
Different FI  1,580 34.8 1,295 35.6 1,245 35.4 1,066 34.0 

Source:  SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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5.2. Response Rates 

Response rates were calculated for the first interview (T1) and for the reinterview (T2), 
both weighted and unweighted, for the entire study sample, and for the same versus different FI 
subsamples (for details, see Section 3.1.2 in Chapter 3) and by age group, gender, and 
race/ethnicity. Table 5.2 presents these response rates. The response rates at T2 are conditional 
on completion of the T1 interview.  

The analytic weights for this study were calibrated to the national control totals. Thus, 
weighted estimates in this report are representative of the population. The control totals used in 
the poststratification in the Reliability Study were estimated from the census population 
estimates, excluding the population from Alaska and Hawaii, the population of institutional 
group quarters, and the population that does not speak English. To obtain the estimated control 
totals, the proportion of NSDUH respondents interviewed in nongroup quarters and in English 
was calculated using the pooled 2004, 2005, and 2006 NSDUH data for each demographic 
domain formed by intersecting age group, race, Hispanicity, and gender. These domain-specific 
proportions then were multiplied by the 2006 population estimates provided by the Census 
Bureau. 

The weighted response rates for the T1 interview (74.9 percent for the total) are slightly 
better than the weighted response rates for the full 2006 NSDUH (74.2 percent for the total) 
(Office of Applied Studies [OAS], 2007). The unweighted response rates for T2 were slightly 
lower than the design parameter response rates based on the pretest. 

5.3. Interview Timing Data 

The two main measures of the duration of the interview are the total interview time and 
the duration of the audio computer-assisted self-interviewing (ACASI) part of the survey. These 
duration measures were available for both interviews, T1 and T2. Cases whose timing data for 
either the T1 or T2 interview were questionable were removed. Such cases included those where 
the time to complete either the full interview or the ACASI part of the interview was negative 
because of an incorrect time on the laptop on which the interview was conducted, cases where 
the interview was incomplete, and cases where one of the two interviews had at least one break-
off. Cases also were removed if the time to complete the interview or the ACASI part was 
outside the 2 or 98 percentile at T1 or T2. Table 5.3 shows summary statistics on these measures 
for the full study sample and for the same versus different FI subsamples.  

Table 5.4 shows summary statistics on the difference in the total interview and the 
ACASI durations, including p values for testing the hypothesis of the mean difference being 
zero. 

The duration of the interview at T1 and at T2 are obviously related. Table 5.5 shows 
summary statistics on the correlations between the durations (also see Figure 5.1). 
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Table 5.2. Final Unweighted and Weighted T1 and T2 Response Rates: 2006 NSDUH Reliability 
Study 

Domain 

T1 
Number 
Selected 

T1 
Number 
Selected 

Complete 

T1 
Unweighted 

Response 
Rate 

T1 
Weighted 
Response 

Rate 

T2 
Number 
Eligible 

T2 
Number 
Eligible 

Complete 

T2 
Unweighted 

Response 
Rate 

T2 
Weighted 
Response 

Rate 
Total 4,544 3,634 80.0 74.9 3,516 3,136 89.2 85.6 
Age         

12-17 1,240 1,069 86.2 87.4 1,044 976 93.5 94.0 
18-25 1,335 1,094 82.0 81.6 1,049 948 90.4 89.4 
26 or Older 1,969 1,471 74.7 73.0 1,423 1,212 85.2 84.4 

Gender         
Male 2,122 1,674 78.9 75.2 1,613 1,419 88.0 84.2 
Female 2,422 1,960 80.9 74.6 1,903 1,717 90.2 86.9 

Race/Ethnicity         
Hispanic 518 431 83.2 82.6 324 280 86.4 80.1 
Non-

Hispanic 
White 3,163 2,498 79.0 74.4 2,492 2,229 89.5 86.0 

Non-
Hispanic 
Black 597 486 81.4 76.3 483 434 89.9 85.5 

Other 266 219 82.3 63.6 217 193 88.9 88.0 
Same versus 
Different Field 
Interviewer 
(FI)         

Same FI  2,964 2,339 78.9 74.7 2,271 2,070 91.2 89.3 
Different FI  1,580 1,295 82.0 75.2 1,245 1,066 85.6 78.3 

Source:  SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 

 

Table 5.3. Summary Statistics on Interview Length, in Minutes: 2006 NSDUH Reliability Study 

Measure n1 Mean Minimum Median Maximum 
Total Interview      

T1  2,775 58.1 35.1 56.4 100.8 
T2 2,775 54.5 31.0 52.2 95.5 
T2 Same Field Interviewer (FI) 1,831 54.5 31.0 53.2 94.1 
T2 Different FI 944 56.2 31.0 52.0 95.5 

Audio Computer-Assisted Self-
Interviewing (ACASI) Portion 

     

T1  2,775 38.3 17.9 35.9 76.3 
T2 2,775 31.2 12.6 29.2 65.8 
T2 Same FI 1,831 31.4 12.6 30.5 65.8 
T2 Different FI 944 32.0 12.6 28.9 65.7 

1 Cases whose timing data were questionable were removed. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 5.4. Difference in Time to Complete Interview (in Minutes) at T1 and T2, with T2 by Same 
and Different FI, Including p Value for Test of Mean of T1 – T2 Being Zero: 2006 
NSDUH Reliability Study 

Measure n1 Mean Minimum Median Maximum p Value 
Total Interview       

T1 – T2  2,775 3.7 -49.9 3.7 49.5 0.0000 
T1 – T2 Same Field 

Interviewer (FI) 1,831 3.7 -44.8 3.3 41.0 0.0000 
T1 – T2 Different FI 944 3.1 -49.9 4.0 49.5 0.0009 

Audio Computer-Assisted 
Self-Interviewing (ACASI) 
Portion 

 
     

T1 – T2  2,775 7.1 -38.1 6.6 45.2 0.0000 
T1 – T2 Same FI 1,831 6.9 -30.5 6.3 45.2 0.0000 
T1 – T2 Different FI 944 7.2 -38.1 7.6 43.0 0.0000 

1 Cases whose timing data were questionable were removed. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 

Table 5.5. Correlations between T1 and T2 Timing Data: 2006 NSDUH Reliability Study 

Measure Time to Complete Interview 

Time to Complete Audio Computer-
Assisted Self-Interviewing (ACASI) 

Portion 
Total Sample 0.6131 0.7229 
Same Field Interviewer (FI) 0.6201 0.7329 
Different FI 0.5845 0.6752 
Source:  SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 

 
5.4. Time between T1 and T2 Interviews 

As a rule, the T2 interview was to be conducted between 5 and 15 days after the T1 
interview. There were a few exceptions to this rule, including five cases where the difference 
(referred to as the "lag") was less than 5 days and two cases where it was more than 15 days. The 
mean lag was 8.4 days, and the median was 7 days. 

Table 5.6 provides the number of cases by the number of days lag between the T1 and T2 
ACASI interviews. An analysis of the effects of lag time on response agreement for several 
measures appears in Chapter 8. 
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Figure 5.1. Relationship between the T1 and T2 Durations of the Audio Computer-Assisted Self-
Interviewing (ACASI) Interviews: 2006 NSDUH Reliability Study  

 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 

 
 

Table 5.6. Distribution of Completed Cases by the Lag Time between T1 and T2 Audio Computer-
Assisted Self-Interviewing (ACASI) Interviews in Days: 2006 NSDUH Reliability Study  

Lag (Days) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
Number of 
Completed Cases 3 2 516 389 721 274 270 193 157 159 161 219 70 1 1 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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6. Reliability Findings 

The tables presented at the end of this chapter constitute the main body of statistical data 
from the 2006 National Survey on Drug Use and Health (NSDUH) Reliability Study. They 
provide reliability measures on many of the variables derived from the questionnaire responses 
after light editing of some variables for consistency and ease of analysis (see Section 3.8). The 
estimated reliability measures shown in the tables are as follows: 

• weighted percent reporting consistently (see Section 4.1.1); 

• Cohen's kappa (see Section 4.1.2) for dichotomous variables;  

• generalized kappa using a "relaxed agreement" criterion (see Section 4.1.2) for other 
categorical variables, including scale variables; and  

• index of inconsistency (IOI, see Section 4.1.3) for continuous and scale variables 
(thus, for scale variables, the IOI is shown in addition to the generalized kappa). 

Note that the last measure reflects the lack of consistency (i.e., its complement, 1−IOI, 
increases with the response's consistency). It also should be noted that each table presented in 
this chapter does not contain every one of the reliability measures. Tables that contain only 
dichotomous variables do not show the generalized kappa or the IOI. Tables that have a mix of 
dichotomous, categorical, and continuous variables may include all of the reliability measures, 
but an "N/A" (not applicable) will be shown for those measures that do not correspond to the 
variable type. 

Because of the sensitivity of Cohen's kappa to prevalence rates, weighted prevalence 
rates were estimated using the initial interview, or T1, responses and were included in the tables 
for each of the dichotomous variables. In principle, weighted prevalence rates for each level of 
the other categorical variables could have been presented for the generalized kappa estimates. 
However, this would have been difficult to present in an easily understandable way in the tables 
and perhaps would not have been as informative as in the dichotomous case. Suppression of 
kappa estimates for the case in which the prevalence rate is very low or very high is described in 
Section B.4 in Appendix B. 

Also included in the tables are the number of respondents with nonmissing data at both 
interviews and the weighted percent missing. These tables provide a brief summary of the 
response consistency of data pertaining to each variable. 

Generally, the tables in this chapter are presented in the order in which the variables they 
contain appear in the questionnaire. However, there is some deviation from this general 
approach. In some cases, variables were grouped into tables on the basis of their type 
(dichotomous, ordinal, other categorical type, or continuous) or topic in spite of their appearance 
at different places in the questionnaire.  
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Some of the questions in the NSDUH instrument have ordinal responses with many 
levels, and a small variation in the responses may be tolerated. One example of this type of 
variable is the number of persons living in a household, and another is the four-level composite 
annual family income variable. Therefore, a relaxed agreement criterion also was used and 
reported in some tables, where response differences no greater than a given threshold were 
allowed. The threshold allowed under the relaxed agreement criterion is specified in the 
footnotes for the respective variables in each applicable table.  

6.1. Overview of Analyses 

The examination of response reliability for the 2006 NSDUH questionnaire items and 
resulting variables is primarily based on Cohen's kappa (see Section 4.1.2). Recall that Landis 
and Koch (1977) characterized kappa values over 0.8 as "almost perfect" and those in the 0.6 to 
0.8 range as "substantial."  

For continuous and scale-type variables, the IOI is presented (see Section 4.1.3). As 
noted previously, the IOI often is interpreted as "low" (meaning high consistency) if it is less 
than 0.20, "moderate" if between 0.20 and 0.50, and "high" if over 0.50. See Section B.3 in 
Appendix B for the relationship between the IOI and the kappa and characterization of IOI 
values. 

Most kappa values estimated in the tables presented in this chapter are over 0.60, which 
indicates substantial reliability. However, in some instances, the estimated kappa values are 
lower, indicating that the variables to which they relate are less reliable (for the remainder of this 
section, the modifier "estimated" is dropped from estimated values for lucidity). There are two 
exceptions to this conclusion: 

1. Differences between the responses in the two interviews may be due to a true change 
occurring in the few days between the interviews.  

2. When the prevalence rate is very close to 0 percent or to 100 percent, a very small 
number of inconsistent respondents may result in a low kappa. 

It also can be seen that questions that ask for an attitude or opinion or an intent to some 
kind of action show less reliability. With the enormous amount of and access to communication 
media, an individual's opinions and attitudes are constantly being influenced; thus, changes in 
responses to these types of questions over a short period of time could be expected.  

Reliability results for selected 2006 NSDUH questionnaire variables are presented in 
Section 6.2. Also presented in this chapter are the results of the modeling of the questionnaire 
responses: response propensity model analyses (Section 6.3), analyses of age at first use 
reliability and duration of recall (Section 6.4), and Hui-Walter modeling (Section 6.5).  

6.2. Reliability Statistics, by Type of Variable 

Findings are presented in Tables 6.1 to 6.47 for the following types of variables: 
substance use, perceived risk and availability of substances, substance dependence and abuse, 
illegal behaviors and marijuana acquisition, timing of substance use, substance use treatment, 
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health conditions and health care, mental health treatment, social behavior and attitudes, mental 
health problems, alcohol use, and demographic characteristics. 

6.2.1 Substance Use 

Tables 6.1 and 6.2 present reliability statistics for lifetime and past year use of the 
substances asked about in the core section of the NSDUH questionnaire. Kappa values in Table 
6.1 for the lifetime use variables were all 0.70 or better. Most of them were above 0.80, which is 
characterized as "almost perfect." The kappa values for the past year variables in Table 6.2 
showed very good reliability, but were not as impressive as the lifetime use values. Of the 
substances with nonsuppressed kappa values, nearly half of them were greater than 0.80. All of 
the other kappas were greater than 0.60, which is characterized as "substantial" agreement. Most 
of the substances with the kappa values of less than 0.80 also had low prevalence, which affects 
the kappa (see Appendix B). 

Table 6.3 presents reliability statistics for reported age at first use of individual 
substances both for exact age agreement at both interviews and for approximate agreement of 
age where a difference of 1 year of age is still considered an agreement. As might be expected 
because of having to recall more detailed information, these variables showed less reliability than 
the questions about lifetime and past year use. For exact agreement, the kappas ranged from 0.21 
to 0.58. Not surprisingly, for the approximate agreement, the kappas ranged from 0.47 to 0.85. In 
fact, nearly 75 percent of the kappas for the approximate agreement were greater than 0.60, 
which indicates "substantial" agreement. The IOI values generally gave similar indications of 
reliability as the kappas. However, in those cases where differences between the ages given at 
the two interviews were greater than 1 year, the kappa values were lowered (both under exact 
and approximate agreement criteria). However, the IOI was still good because the differences 
were not great relative to the range of the corresponding age at first use. 

Table 6.4 presents reliability statistics for questions about which substance (alcohol, 
marijuana, or cigarettes) was used first when the age at first use for at least two of the substances 
was reported to be the same. The kappa values were inconsistent in this table, with some very 
high and some low. The small number of respondents for these items was most likely 
contributing to this inconsistency. 

Table 6.5 contains variables that attempt to quantify substance use over a period of time. 
The reliability statistics were computed both for exact agreement and for approximate 
agreement. The variable "number of months from first alcohol use to the time of the initial 
interview" was asked only of persons whose age at first use was either their current age or 1 year 
younger than their current age. This was a fairly short recall period for what is likely a very 
significant event in a person's lifetime. Thus, the kappas for exact agreement and for approximate 
agreement were both in the "substantial" agreement range. Unfortunately, nearly half of the 
persons eligible for this question did not provide sufficient information to allow the number of 
months to be calculated, which raises doubts about the validity of the kappa. The IOI for this 
variable was also relatively high, indicating that the reliability was questionable. Kappas for the 
"number of days used in the past year" for both exact agreement and approximate agreement 
were under 0.50 and in the ranges characterized as "fair" or "moderate." The corresponding IOI 
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values for this variable were not sufficiently small as to bring into question the findings from the 
kappas.  

Table 6.6 contains variables related to the use of blunts, defined as cigars with marijuana 
in them. Reliability statistics were computed both for exact and approximate agreement. As was 
the case for lifetime and past year use of other substances, lifetime and past year use of blunts 
had kappas greater than 0.60 for those cases that were not suppressed. Also, in line with the 
pattern already seen with other substances, age at first use had a low kappa under the exact 
agreement requirement, but improved to over 0.60 under approximate agreement of no more than 
1 year difference between what was reported at the initial and follow-up interviews.  

Table 6.7 presents reliability statistics for lifetime and past year use of specific 
substances. All of the kappas that were not suppressed except for one variable ("lifetime use of 
nonprescription cough or cold medicine") were greater than 0.60 ("substantial" agreement). A 
note of caution when reviewing this table is that all of the weighted prevalence rates were less 
than 3 percent. 

6.2.2 Perceived Risk and Availability 

Table 6.8 presents reliability statistics for risk and availability questions for the full set of 
response options and for the dichotomized response options as specified in the footnotes of the 
table. Most kappas were in the lower ranges, below 0.60. As expected, the kappas improved 
when the response options were dichotomized. Most of the questions asked for the respondent's 
opinion or judgment, which was influenced daily through personal interactions and 
communications media. Thus, these types of questions were subject to being less reliable. The 
questions that were more factual, such as wearing a seatbelt when riding in or driving a car, were 
much less prone to regular fluctuations. The kappas in Table 6.8 for these questions ranged from 
0.72 to 0.78, which are characterized as "substantial" agreement. The kappas for the seatbelt 
questions improved to over 0.80 ("almost perfect" agreement) when the response options were 
dichotomized.  

6.2.3 Substance Dependence and Abuse 

Tables 6.9 to 6.12 present reliability statistics for dependence and abuse indicators and 
their component questions for alcohol, marijuana, cocaine, and pain relievers, respectively. The 
kappas in Table 6.9 for the alcohol dependence, abuse, and dependence or abuse indicators were 
all over 0.60. The kappas for the individual criteria making up the dependence and abuse 
indicators were not as consistently high. In Table 6.10, the kappas for the marijuana dependence 
and abuse indicators were not as high as the kappas for alcohol measures. Interestingly, the 
kappas for the individual criteria for the marijuana dependence and abuse indicators were 
generally higher than those for the respective overall indicator. These indicators were also 
generally higher than those for alcohol dependence and abuse. The kappas in Table 6.11 for 
cocaine dependence and dependence or abuse were similar to the corresponding kappas for 
marijuana dependence and dependence or abuse. However, the kappa for cocaine abuse was very 
high, 0.84. The kappas for the individual cocaine dependence criteria were generally low. On the 
other hand, the kappas for the individual cocaine abuse criteria were greater than 0.80, except for 
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one item that was 0.66. In Table 6.12, only the kappa for the pain relievers dependence indicator 
was greater than 0.60. 

Table 6.13 presents reliability statistics for dependence, abuse, and dependence or abuse 
variables for illicit drugs and/or alcohol. The kappas were generally greater than 0.60, except for 
dependence on illicit drugs and alcohol and dependence on or abuse of illicit drugs and alcohol.  

6.2.4 Illegal Behaviors and Marijuana Acquisition 

Table 6.14 presents reliability statistics for variables regarding illegal behaviors and 
variables about legal issues regarding marijuana. The kappas in this table were nearly all greater 
than 0.60. The one variable with a kappa of 0.07 was for the question about the legal penalty for 
marijuana possession. This is not surprising because the weighted percent of missing data for this 
item was 38 percent, indicating that a substantial proportion of respondents did not know the 
penalty; indeed, most of the missing data were related to "don't know" responses to this item. 

Table 6.15 presents reliability statistics for how marijuana users last obtained the 
marijuana they used. The kappas for these variables were all very high. For the two scale 
variables in this table, the IOI value did not refute the reliability shown by the kappa. 

6.2.5 Timing of Substance Use 

In Table 6.16, the kappas were all 0.75 or greater for use of substances in the year prior to 
the interview, indicating "substantial" (or better) agreement. 

Table 6.17 presents reliability statistics for the age at last use of a substance. This table 
shows statistics for both exact age agreement and for ages at the two interviews being different 
by no more than 1 year. The kappas for exact agreement ranged from 0.31 to 0.62, with most of 
the kappas less than 0.50. The kappas improved for approximate agreement, with a range from 
0.37 to 0.80 and with most of the kappas greater than 0.60. The one kappa of 0.37 for age at last 
use of tranquilizers was confirmed by the IOI value of 0.27. 

Table 6.18 presents reliability statistics for the number of months since last use of 
cigarettes, cigars, alcohol, and marijuana. These questions were asked only of persons whose 
reported last use of the substance either at their current age or 1 year younger than their current 
age. This table presents kappas for both exact and approximate agreement, which is defined as 
the number of months since last use being different by no more than 1 month for the two 
interviews. The exact agreement kappas ranged from 0.41 to 0.64, and the approximate 
agreement kappas ranged from 0.55 to 0.74. The IOI values showed only moderate consistency 
for these variables. One item of concern for this table is its somewhat large weighted percent 
missing values for each variable. 

6.2.6 Substance Use Treatment 

Table 6.19 presents reliability statistics for variables associated with receipt of treatment 
for alcohol or drug use. All kappas were over 0.80 with one exception, "enrolled in treatment 
program on October 1st of last year," which had a kappa of 0.42. A possible explanation of this 
is that there was a misunderstanding of what "enrolled in" means. The term "enrolled in" may 
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have been sometimes ambiguous to a subject in the sense that he or she went to treatment 
regularly but did not consider that attendance as being "enrolled" in a program. It may also be 
that someone who was in an ongoing program that started prior to October 1st interpreted this 
question as enrolling on October 1. 

6.2.7 Health Conditions and Health Care 

Tables 6.20 and 6.21 present reliability statistics for past year health conditions and for 
hospital treatment of some conditions. The kappas in Table 6.20 were mostly greater than 0.65, 
except for three conditions ("pneumonia," "sexually transmitted disease," "sinusitis") that had 
kappas around 0.55. These variables' fairly low prevalence rates may have affected the value of 
the kappas. 

Table 6.21 presents reliability statistics on the frequency of past year health care both for 
exact and approximate agreement. Two variables in Table 6.21 ("number of times been treated in 
an emergency room" and "number of nights stayed in a hospital overnight or longer") were 
follow-up questions to the two corresponding questions in Table 6.20. The kappas for these 
variables' exact agreement were 0.57 and 0.65, which rose to over 0.70 for the number of nights 
stayed in a hospital when the agreement criteria were relaxed. The IOI values here showed fairly 
high inconsistency, which was counter to what the kappa values showed. 

Table 6.22 presents reliability statistics for lifetime health conditions. The kappas were 
all 0.68 or greater, except for "stroke" (0.59) and "ulcer or ulcers" (0.53). The prevalence for 
both these conditions was less than 3 percent, which may have contributed to lower than 
expected kappa values. 

6.2.8 Mental Health Treatment 

Tables 6.23 to 6.25 present reliability statistics for various mental health treatment 
variables. The very small number of respondents for the inpatient treatment variables made the 
kappa values unreliable, so those results were not presented. Except for six variables, the kappas 
for the outpatient treatment variables in Table 6.23 were greater than 0.65. Four of the six 
variables with low kappas were location of treatment variables: "outpatient mental health clinic 
or center" (0.43), "treatment at a doctor's office – not part of a clinic" (0.52), "partial day hospital 
or day treatment program" (0.03), and "outpatient medical clinic" (0.02). The other two low 
kappa variables were source of payment variables: "Medicare" (0.50) and "other private source" 
(0.00).  

Table 6.21 (partially discussed earlier) also presents reliability statistics for the number of 
visits made to a private therapist for persons aged 12 or older who reported treatment at a private 
therapist. Statistics are shown both for exact and approximate agreement when the number of 
visits reported in the two interviews was within five visits. The weighted percent reporting 
consistently for exact and approximate agreement was 42 and 88 percent, respectively. The 
corresponding kappas were 0.38 and 0.86. Thus, these statistics did not show good reliability for 
this variable. The IOI statistic confirmed the approximate agreement kappa. 

Table 6.24 presents reliability statistics for unmet need for mental health treatment and 
the reasons for not receiving such treatment. The kappas were generally very good (over 0.65), 
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except for three variables: "health insurance does not cover any mental health 
treatment/counseling" (0.16), "did not know where to go for services" (0.17), and "some other 
reason" (0.47). The weighted percent reporting consistently for the variable "some other reason" 
was only 73.5 percent, which confirmed that this question was not highly reliable. 

Table 6.25 presents reliability statistics for alternative mental health treatment and types. 
The kappas for all of these variables were 0.60 or greater. 

6.2.9 Social Behavior and Attitudes 

Table 6.26 presents reliability statistics for social behavior and attitude variables among 
persons aged 18 or older. Statistics were computed both for exact and approximate agreement 
that was defined for each variable. The kappas for exact agreement ranged from 0.43 to 0.77, 
with about half of the kappas less than 0.60. The kappas for approximate agreement ranged from 
0.56 to 0.93, with only one kappa less than 0.60. The IOI values for these variables were 
generally in line with the kappas, but did not show quite as strong reliability as the kappas. 

Tables 6.27 to 6.29 present reliability statistics for social attitudes and behaviors of 
respondents aged 12 to 17 years old. In general, the kappas were less than 0.60, although a few 
kappas were 0.75 or greater. Because these types of variables could be influenced daily by the 
communications media and personal interactions, it was not surprising to find that they were less 
reliable than the more factually based variables. 

6.2.10 Mental Health Problems 

Table 6.30 presents reliability statistics for serious psychological distress (SPD). The 
kappa for the dichotomous SPD indicator, derived additively with a predetermined cutoff from 
the individual K6 item responses, was 0.64. The kappa for the K6 score, which ranged from 0 to 
24, was weak (0.21) when exact agreement was required. However, when the K6 scores were 
allowed to be no more than 3 points different between the two interviews, the kappa increased to 
0.63. The kappas for each of the six items used to determine the K6 score were all 0.60 or 
greater, except for the kappa for how often a person felt nervous, which was 0.54. When kappa 
was computed under approximate agreement conditions for these six items, the kappa values 
were all 0.70 or greater. The IOI values for these variables led to similar conclusions as the 
kappas.  

Tables 6.31 and 6.32 present reliability statistics for the depression variable among those 
respondents aged 18 or older. In Table 6.31, the variable indicating that a person had a major 
depressive episode (MDE) at some time in his or her life had a kappa of 0.67. The nine variables 
used to determine lifetime MDE did not have consistently high kappas. Three of the variables 
had kappas of 0.65 or greater. The variable indicating MDE in the past year had a kappa of 0.52. 
The rest of the variables in Table 6.31 generally had kappas greater than 0.60. However, there 
were five variables in the types of professionals seen or talked to for depression that had kappas 
ranging from 0.10 to 0.46.  

Table 6.32 shows adult depression reliability statistics both for exact and approximate 
agreement. Kappas under exact agreement for these variables were all less than 0.60, whereas 
kappas under approximate agreement were all 0.65 or greater except for the variable "number of 
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days totally unable to work/do normal activities in the past year" that had a kappa of 0.47. This 
also had a low weighted percent reporting consistently of 58.9 percent. The IOI value for this 
variable was 0.05, indicating high consistency. The IOI values for the other variables were not as 
strong as the corresponding kappa values, but were not such that they refuted the general 
conclusions from the kappa values. 

Table 6.33 presents reliability statistics for mental health variables for respondents aged 
12 to 17. Only three variables had kappas in this table that were 0.60 or greater: (a) past year 
receipt of school counseling for emotional or behavioral problems from a "school counselor, 
school psychologist, or regular meetings with teachers"; (b) whether the respondent had "ever 
been in jail or detention center"; and (c) and whether the respondent had "ever been in foster 
care."  

Tables 6.34 and 6.35 present reliability statistics for depression variables among 
respondents aged 12 to 17. Nine of the sixteen variables in Table 6.34 had kappa values less than 
0.60. Most of these variables also had a relatively low weighted percent reporting consistently. 
Table 6.35 presents reliability statistics for depression variables among youths who were 
classified as having MDE at some time in their life or who met the suicide ideation criterion. 
Statistics are shown for both exact and approximate agreement. Only the kappa value for 
approximate agreement of age at first MDE episode was over 0.60. The weighted percent 
reporting consistently and the IOI for these variables were also in accord with the kappa values.  

6.2.11 Alcohol Use 

Table 6.36 presents reliability statistics for alcohol consumption variables both for exact 
and approximate agreement among persons aged 12 or older. For exact agreement, two variables 
stood out with kappa values greater than 0.70: "ever had 5+ drinks on the same occasion" and 
"ever had 4+ drinks on the same occasion."  

6.2.12 Demographic Characteristics 

Table 6.37 presents reliability statistics for the variables on the number of people living 
in the household and family income. The exact agreement kappa values for these variables were 
greater than 0.75, and the kappa values for approximate agreement were greater than 0.95. The 
IOIs for these variables confirmed their strong reliability. 

Tables 6.38 to 6.40 present reliability statistics for the health insurance coverage 
variables. In Table 6.38, all but one of the kappas was greater than 0.65. The exception was 
"covers treatment for mental or emotional problems," which had a low kappa of 0.45. Table 
6.39's two variables ("number of months without insurance/coverage in the past year" and "time 
since last had health care coverage") had kappas of 0.42 and 0.57 under exact agreement, rising 
to 0.58 and 0.86, respectively, under approximate agreement. Table 6.40 presents reliability 
statistics for the variables on the main reason that respondents aged 12 or older said that they 
were no longer being covered by health insurance; these respondents were currently without 
health care coverage, but had had it in the past. About half of the items in Table 6.40 had low 
kappa values, and half had kappa values greater than 0.60. A likely contributor to some of the 
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low kappa values in this table were the associated weighted prevalence rates that were below 3 
percent. 

Table 6.41 presents reliability statistics for types of income variables. The kappas were 
generally high for the variables in this table. Two kappas were just below 0.60 and related to 
prevalence rates of 3 percent or less. However, one item, on the interest, dividend income, or 
other income from family members, had a kappa of 0.45. It is not surprising that respondents did 
not have enough information about other family members' income from these sources to reliably 
report it. 

Tables 6.42 and 6.43 present reliability statistics for the demographic variables. One 
would have expected these variables to show high reliability, and that is generally what was 
seen. However, in Table 6.42, there was one exception, "lived in the United States at least 1 
year," that had a kappa of 0.31. An investigation into this unexpected outcome showed that the 
kappa was due to a single respondent with a very large weight; the unweighted kappa for this 
same variable was 0.82. In Table 6.43, there were three exceptions to high reliability. Two of 
them, "number of days of school missed because sick/injured" and "number of days school 
skipped because didn't want to go," each had a kappa value of 0.47 for exact agreement. Their 
corresponding kappa values for approximate agreement were 0.68 and 0.71, respectively. The 
third item with low reliability in Table 6.43, "what written policy covers," was a question asked 
of persons who were employed and who reported that their employer had a written policy 
regarding alcohol or drug use to determine if the policy covered only alcohol or drugs or covered 
both alcohol and drugs. The kappa value for exact agreement on this item was only 0.31. 

Table 6.44 presents reliability statistics for the ethnicity, race, and marital status 
variables. The kappa values for all but one of the variables in this table were 0.95 or greater; the 
exception was for "American Indian or Alaska Native" (0.54). This low kappa value was likely 
affected by a low weighted prevalence rate of 1.1 percent. 

Table 6.45 presents reliability statistics for several noncore demographic categorical 
variables, such as "State of residence," "education," "employment," and "country or U.S. 
Territory of birth." The kappa values for the variables in this table were all 0.65 or greater.  

Table 6.46 presents reliability statistics for industry and occupation codes at a highly 
specific 4-digit code level and a more general 2-digit code level. All of the kappa values for the 
variables in this table were 0.70 or greater. 

Table 6.47 presents reliability statistics for variables on the nonmedical use of specific 
pain relievers in the lifetime of persons aged 12 or older. Because of the low weighted 
prevalence rates of many of these variables, the kappa values were suppressed. For those 
variables with kappa values shown, the values were all greater than 0.65.  

6.3. Response Propensity Model Findings 

Nonresponse is an important issue in almost any survey. One of the reasons for 
nonresponse is the burden on the respondent. Another hypothesized reason is the degree of 
personal sensitivity of the subject of the survey, in this case, illegal drug use history and mental 
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health problems. To minimize nonresponse, various procedures were used, including offering the 
$50 incentive and being flexible about the time for the reinterview. These procedures resulted in 
a high (85.6 percent) weighted T2 response rate. However, it is important nonetheless to account 
for nonresponse due to the bias that it may induce. 

Although nonresponse bias is always a concern, some of its effect is ameliorated by 
weighting. Recall that the Reliability Study sample was embedded within the main study sample 
in the 2006 NSDUH. Therefore, the weight for the Reliability Study sample was a product of the 
fully adjusted NSDUH main study analysis weight (ANALWT) and the weight used to select 
NSDUH respondents for reinterviewing in the Reliability Study, with adjustments for 
nonresponse and poststratification. The nonresponse bias is thereby accounted for by means of 
these adjustments. However, nonresponse adjustments are not perfect. It may still be of interest 
to know which factors may have contributed to nonresponse at either the initial interview (T1) or 
the reinterview (T2). For example, respondents who had reported illegal substance use at T1 may 
have been less likely to respond at T2. (See the response rates for the T1 and T2 interviews 
presented in Section 6.2.)  

Tables 6.48 to 6.50 present results from the logistic regression models in which the 
dependent variable was defined as 1 if the selected individual responded (i.e., to the initial 
interview in some of the models and to both interviews in the rest of the models), and 0 
otherwise. The models included the following independent variables: "age," "gender," 
"race/ethnicity," and tract-level census characteristics ("region," "population density," 
"urbanicity," "percent families below the poverty level," "percent housing units rented," "percent 
bachelor, graduate, or professional degrees," and "median household income").  

For the "age" variable, three age groups were considered: 12 to 17, 18 to 25, and 26 or 
older. The latter group was the reference group in the models. "Gender" was entered in the 
models, with female as the reference level. The "race/ethnicity" variable had four levels—white, 
black or African American, other (non-Hispanic), and Hispanic or Latino—with white as the 
reference level.  

The other variables were census tract-level characteristics. "Region" had four levels— 
Northeast, Midwest, South, and West—with West as the reference level. "Population density" 
had five levels, with "segment not in a core-based statistical area (CBSA) and in rural area" as 
the reference level. "Urbanicity" had four levels—rural, nonmetropolitan statistical area (MSA) 
urban, MSA < 1 million, and MSA ≥ 1 million—with rural as the reference level. The remaining 
variables were continuous variates: "percent families below poverty level," "percent housing 
units rented," "percent bachelor, graduate, or professional degrees," and "median household 
income (in multiples of $10,000)." In addition, the models for response propensity for the second 
interview included two covariates that were based on first interview, reflecting having reported 
sensitive personal information (see Table 6.49). These covariates were "reported mental health 
problems" and "reported lifetime use of cocaine or heroin." 

For comparison purposes, the response propensity models were run for the entire 2006 
NSDUH sample. 
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6.3.1 First Interview Response Propensity Models 

The "age in years" of the individual selected in the sample showed high significance (p 
value = 0.00, Table 6.48). The younger the individual, the more likely he or she was to respond. 
Compared with the 26 or older age group (the reference group), 12 to 17 year olds were much 
more likely to respond to the first interview, with an odds ratio (OR) of 2.51. The 18 to 25 year 
olds were also more likely to respond than the 26 or older group (OR = 1.63), even though not as 
likely as the 12 to 17 group. "Race/ethnicity" also was significant (p value = 0.00), with 
Hispanics showing a significantly higher propensity to respond (OR = 1.77). "Gender" was not 
significant (p value = 0.76). None of the tract-level characteristics was significant (p values = 
0.28 or higher). 

6.3.2 Reinterview Response Propensity Models 

Similar to the findings for the first interview, the "age" of the individual selected in the 
sample showed high significance (p value = 0.00), with the odds declining as the age increased 
(Table 6.49). Compared with the 26 or older group, the 12 to 17 year olds were much more likely 
to respond to the reinterview (OR = 3.37), and the 18 to 25 year olds were also more likely to 
respond than the 26 or older group (OR = 1.60). Neither "gender" nor "race/ethnicity" was 
significant (p values = 0.35 and 0.18, respectively). Most of the tract-level characteristics were 
insignificant. However, two tract-level characteristics were highly significant: "percent housing 
units rented" (p value = 0.01) and "median household income" (p value = 0.00), with both having 
a negative effect on the propensity to respond to the reinterview. 

6.3.3 Comparison with the Full 2006 NSDUH Sample 

For the full 2006 NSDUH sample, the "age" of the individual selected in the sample was 
significant (p value = 0.00) and showed the same pattern of the propensity to respond declining 
with age (Table 6.50). "Gender" also was significant (p value = 0.00), with males less likely to 
respond than females (OR = 0.82). In the case of the Reliability Study sample, males were 
slightly more likely to respond to the first interview (OR = 1.03), but less likely to respond to the 
reinterview (OR = 0.85), although not significantly so, possibly because of the smaller sample 
size.  

"Race/ethnicity" was significant (p value = 0.00), with blacks (OR = 1.14) and Hispanics 
(OR = 1.13) more likely to respond than whites, and other non-Hispanics less likely to respond 
than whites (OR = 0.62). These differences in the race/ethnicity groups also were seen in the 
Reliability Study first interview response. With the exception of "region," none of the other tract-
level characteristics had a significant effect on the response propensity in the full 2006 NSDUH 
sample. Within the regions, the Northeast had a lower propensity to respond (OR = 0.90) 
compared with the reference region (West), with highly nonsignificant differences between the 
West and Midwest regions or between the West and South regions. 

6.4. Dependence of Age at First Use Reliability and Duration of Recall  

The reliability of age at first use under the exact agreement criterion was mostly 
moderate, with kappa values ranging from 0.40 to 0.59. See Section 4.1.2 and Landis and Koch 
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(1977) for categorization of the kappa. When the approximate agreement criterion was used, 
allowing for up to a 1-year difference, the reliability improved to Landis and Koch's "substantial" 
range (0.61 to 0.80 kappas) for the age at first use of alcohol, cigarettes, and marijuana and 
hashish. Respondents' ability to accurately recall their age at first use may decline as more years 
have passed since their first use. Therefore, logistic regression models were fitted to the data to 
explore this possibility, where the age at first use responses at the first interview (T1) and at the 
reinterview (T2) were compared.  

Two levels of consistency between these age at first use responses were considered: exact 
agreement and approximate agreement, allowing for up to a 1-year difference. The dependent 
variable in the models was defined as 1 if the T1 and T2 age at first use responses agreed 
(exactly or approximately), and 0 otherwise. The covariate of interest was the number of years 
since first use. However, additional covariates that may have had an effect on the outcome were 
included in the models. These covariates were "gender," "race/ethnicity" (four levels), 
"education," and a covariate indicating whether both interviews were administered by the "same 
field interviewer" (FI). The current "age" (using T1 data) was not included in the models because 
of its high correlation with the number of years since first use, making it difficult to separate the 
effects of these two factors from each other. Indeed, the correlation between the number of years 
since first use and the current age was 0.97 for both cigarettes and for alcohol and 0.90 for 
marijuana and hashish. Because in the case of young individuals recall may be less of an issue, 
two age groups were modeled: 18 years old or older and 24 years old or older. 

In this section, the length of time since first use is referred to as "duration of recall" 
(DOR) and is defined as the number of years since first use as reported at T1. Thus, DOR = AGE 
– AFU, where AGE is the current age and AFU is the age at first use, both calculated from T1 
data. 

6.4.1 General Observations on the Consistency of Age at First Use of Cigarettes, Alcohol, 
and Marijuana and Hashish and the Years Since First Use 

Twelve models were fitted. These models were all combinations of the three substances 
(cigarettes, alcohol, and marijuana and hashish), two age groups (18 years old or older and 24 
years old or older), and for exact agreement and approximate agreement (up to a 1-year 
difference). For the results, see Tables 6.51 to 6.57. 

Eleven of the models showed the number of years since first use having a negative effect 
on the consistency between the two ages at first use, either exactly or approximately. In the case 
of approximate agreement for the marijuana and hashish age at first use, there was no effect. 
Although not all p values were significant, most were, and the uniformity in the direction of the 
effect of years since first use indicated that this phenomenon indeed exists. 

6.4.2 Effect of the Duration of Recall on the Consistency of Age at First Use of Cigarettes, 
Alcohol, and Marijuana and Hashish and the Years Since First Use  

Testing the effects of the duration of recall on exact agreement between the age at first 
use reported at T1 and that of T2 showed statistical significance. Similarly, when the agreement 
requirement was relaxed to allow up to a 1-year difference between the T1 and T2 age at first use 
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responses, the effects of the duration of recall were also significant. To determine the magnitude 
of these effects, predicted marginals were calculated using the model for the 18 or older age 
group for each of the three substances either for the outcome of exact agreement or with 
approximate agreement (allowing a 1-year difference). This model is referred to as "Model 1" in 
Table 6.57. Additionally, predicted marginals were calculated using the 12 or older group (i.e., 
all ages). "Education" was not included in this model because it is an inappropriate covariate in 
the case of those aged 12 to 17. The two models gave very close predicted margins. 

6.4.3 Predicted Marginals and Their Interpretation 

To help to appreciate the impact of the duration of recall on the agreement of the age at 
first use, predicted marginals are presented in Table 6.57. Predicted marginals at 0xx = , where 

0x  is a certain value of a covariate x , are defined as follows. Suppose every respondent had his 

or her covariates as in the data, except for the covariate x , which is set at 0xx = . Then the 
predicted marginal is the mean of the predicted values of these modified observations of the 
dependent variable. For example, in the hypothetical case where the duration of recall was set to 
5 years for all those who had valid age at first use for cigarettes at both T1 and T2, Model 1 
predicted 66 percent giving same age at first use at T1 and T2, and 85 percent having a 
difference of no more than 1 year between the age at first use at T1 and that at T2. 

6.5. Hui-Walter Model and Findings 

Suppose there is a latent dichotomous variable, such as the use or nonuse of a substance 
(in this case, past year use of marijuana). Let the true state of a dichotomous condition be 
denoted by X, where X = 1 if the condition holds, X = 0 otherwise. The responses given at the 
first interview (T1) and at the second interview (T2) are denoted by A and B, respectively, taking 
on the value of 1 if the response was positive and 0 otherwise. The false negative (FN) rate at T1 
is therefore Pr(A = 0|X = 1). The false positive (FP) rate is Pr(A = 1|X = 0), and the rates at T2 are 
similarly represented, with B replacing A.  

Although X is not directly observed, the true prevalence rate, Pr(X = 1), can be estimated, 
as well the reporting error rates, using the approach of Hui and Walter (1980). The Hui-Walter 
(H-W) approach assumes the population can be partitioned into subgroups defined by a grouping 
variable G where the following conditions hold: 

1. The prevalence rates are different across the groups. 

2. The FP and FN rates are the same across the groups. 

3. The responses A and B are conditionally independent, given the true state of X. 

In this study, "gender," denoted by S (S = 1 for males), was used as the primary grouping 
variable, but additional grouping variables were introduced to study the variation of FP and FN 
rates by various demographic domains of interest, with G representing the collection of these 
additional grouping variables. To simplify the discussion, it was assumed without loss of 
generality that G was also dichotomous. 
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6.5.1 Hui-Walter Model 

Let SGAB denote the observed 2 × 2 × 2 × 2 table, and let 
Pr( , , , )sgab S s G g A a B bπ = = = = = , the probability of an observation in cell (s,g,a,b). Further, 

let | Pr( , , , | )sgab x S s G g A a B b xπ = = = = =  and note that 

 |sgab x sgab x
x

π π π= .  

Under the H-W model, the above equation can be written as 

 | | |sgab sg x sg a xg b xg
x

π π π π π= .  

In this parameterization, sgπ  is the proportion of the population belonging to domain (s,g). As an 

example, if G is "race/ethnicity" and G = 1 denotes blacks, then 1, 1s gπ = =  is the proportion of black 

males in the population. Then |x sgπ for s = 1, g =1, is the prevalence of drug X for this subgroup; 

|a xgπ  when a = 0, x = 1, and g=1 is the FN rate for blacks for the interview (T1); and |b xgπ  is the 

corresponding rate for the reinterview (T2). The FP rate can be defined analogously when a = 1, 
x = 0, and g = 1. By varying the levels of G, the prevalence, FN, and FP rates can be defined for 
any group of interest defined by G. 

The H-W model is identifiable for any variable G, and the prevalence and error rate 
parameters can be estimated using maximum likelihood methods. In the next section, the 
methodology is illustrated for past year marijuana use. In addition to "gender" and 
"race/ethnicity," other grouping variables used in this analysis included "age group," "U.S. born," 
and "metropolitan area." 

6.5.2 Results 

The software package ℓEM (Vermunt, 1997)7 was used for producing the results in this 
section. The outcome variable was "past year marijuana use" (yes/no). Thus, X = 1 denotes true 
past year marijuana use, and X = 0 indicates no past year use. Likewise, A and B were defined 
analogously for the interview and reinterview observations, respectively. The following variables 
were included in the modeling: 

• "past year marijuana use" (yes/no); 

• "gender" (male/female); 

• "race" (1 = white, non-Hispanic; 2 = black, non-Hispanic; 3 = other, non-Hispanic; 4 
= Hispanic or Latino); 

• "age group" (12 to 17, 18 to 25, 26 or older); 

• "U.S. born" (yes/no); and 

                                                 
7 For details, see http://www.uvt.nl/faculteiten/fsw/organisatie/departementen/mto/software2.html. 
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• "metro" (1 = metropolitan, 2 = nonmetropolitan). 

As previously noted, the H-W approach requires the assumption that the FP and FN rates 
be the same across the levels of at least one grouping variable. The plausibility of this 
assumption was tested for each of the five grouping variables by fitting a model that specified no 
interaction of the grouping variable FP and FN rates while the remaining four variables were 
allowed to interact. This approach allowed the hypothesis of no interaction to be tested for each 
grouping variable in turn. The results of this analysis failed to reject the required H-W 
assumption of no interaction of gender with the FP and FN rates. In fact, it was the only variable 
among the five tested that failed to exhibit significant interaction. 

Tables 6.58 to 6.62 at the end of this chapter provide estimates of the true prevalence 
rates and the FN rates for NSDUH (i.e., indicator A) by each grouping variable in the model. All 
FP error rates were estimated to be 0 or very nearly 0 by the model across all grouping variables. 
The fitted model contained all five grouping variables simultaneously. Up to four-way 
interactions were included in the model; for example, the prevalence probabilities |x sghπ were 

estimated for combinations of up to three grouping variables, S, G, and H. No constraints were 
imposed on the model other than those required by the H-W model noted earlier. All differences 
were significant at the .05 level of significance, and all analyses were conducted using weighted 
data tables. The analysis itself did not take the complex sampling design into consideration, 
however, so the results of statistical tests discussed in this section must be treated with some 
caution.  

The FN rates were constrained to be equal for males and females (Table 6.58). However, 
as noted earlier, this assumption was tested and could not be rejected. Blacks and other non-
Hispanics had very high error rates compared with whites and Hispanics (Table 6.59). This could 
be symptomatic of distrust of authority and/or the purposes of the survey. The model indicated 
much lower FN rates for those aged 18 to 25 than for the younger or the older age groups (Table 
6.60). Perhaps this is an indication of greater perceived stigma among the very young and older 
persons. Past year users not U.S. born exhibited much higher rates of underreporting (Table 
6.61). Again, this may be related to a fear of disclosure. The model also suggested somewhat 
higher FN rates for persons living in metropolitan areas than for those living in nonmetropolitan 
areas (Table 6.62). 

These preliminary results indicate that males and females were equally likely to 
underreport past year marijuana use. Whites, Hispanics, and 18 to 25 year olds were less likely to 
underreport, while persons born outside the United States and persons living in metropolitan 
areas were more likely to underreport. More research is needed to determine the underlying 
causes of these variations in underreporting. 

The preliminary results suggest that it is possible to obtain plausible estimates of the FP 
and FN rates using the H-W method. The model fits the data well, and its assumptions seem 
plausible. Moreover, assumptions that could be tested were verified. It is recommended that the 
H-W analysis be expanded to other drugs and substances in future NSDUH reinterview studies. 
The advantages of this method over reliability estimation are that it provides indicators of data 
quality that can be compared across demographic groups regardless of the within-group 
prevalence.  
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Table 6.31. Reliability Statistics for Major Depressive Episode (MDE) and Methods of Treatment among 
Persons Aged 18 or Older: 2006 NSDUH Reliability Study  

MDE Variable 
Number of 

Respondents1 
Weighted 

Percent Missing2

Percent Reporting 
Condition/Action 

(Weighted)3 

Weighted Percent 
Reporting 

Consistently (SE) Kappa (SE) 

Had MDE in Lifetime4,5 2,137 0.48 14.0 91.8 (1.2) 0.67 (0.05) 
MDE Criteria6      
     Depressed Mood 289 1.26 84.2 88.0 (3.6) 0.14 (0.15) 
     Diminished Interest or Pleasure in Activities 290 1.12 80.5 92.4 (2.4) 0.58 (0.14) 
     Significant Weight Loss or Gain 265 10.32 88.0 92.5 (2.0) 0.65 (0.11) 
     Insomnia or Hypersomnia 269 10.71 96.3 92.9 (2.9) -0.03 (0.02) 
     Psychomotor Agitation or Retardation 265 10.82 42.4 73.2 (5.6) 0.45 (0.11) 
     Fatigue or Loss of Energy 270 9.93 95.2 96.6 (1.2) 0.56 (0.25) 
     Feelings of Worthlessness 269 13.33 55.1 89.8 (2.7) 0.78 (0.06) 
     Diminished Ability to Think or Concentrate 
        or Indecisiveness 267 10.48 75.0 84.7 (4.5) 0.55 (0.15) 
     Suicide Ideation 270 9.93 72.5 93.8 (2.2) 0.81 (0.07) 
Had MDE in the Past Year4,7 2,133 0.62 7.1 93.4 (1.3) 0.52 (0.07) 
Saw or Talked to Medical Doctor or Other 

Professional about Depression8      
     In the Past Year 258 0.27 56.8 93.8 (1.8) 0.87 (0.04) 
     Currently 258 0.27 39.8 90.0 (5.9) 0.79 (0.12) 
Took Prescription Medication That Was 

Prescribed for Depression8      
     In the Past Year 259 0.00 54.3 97.6 (1.0) 0.95 (0.02) 
     Currently 259 0.00 48.2 98.6 (0.5) 0.97 (0.01) 
Specific Professionals Saw or Talked to in 

the Past Year about Depression9      
     General Practitioner or Family Doctor 106 0.47 56.9 81.0 (10.6) 0.62 (0.21) 
     Other Medical Doctor 106 0.47 10.5 88.1 (7.3) 0.10 (0.15) 
     Psychologist 106 0.47 23.0 93.4 (2.8) 0.80 (0.09) 

     Psychiatrist or Psychotherapist 106 0.47 29.4 91.6 (5.7) 0.81 (0.12) 

     Social Worker 106 0.47 3.9 92.0 (6.5) 0.46 (0.27) 

     Counselor 106 0.47 20.0 88.5 (6.1) 0.68 (0.17) 

     Other Mental Health Professional 106 0.47 3.2 85.9 (10.0) 0.23 (0.24) 

     Nurse, Occupational Therapist, or Other  
        Health Professional 106 0.47 0.7 99.2 (0.5) * (*) 

     Religious or Spiritual Advisor 106 0.47 16.0 93.1 (5.7) 0.79 (0.17) 

     Herbalist, Chiropractor, Acupuncturist, or  
        Massage Therapist 106 0.47 11.7 87.2 (10.0) 0.28 (0.24) 

     Another Type of Helping Professional 106 0.47 10.5 87.5 (10.1) 0.22 (0.26) 
 

*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Reported rates are provided because of the kappa statistic's dependence on prevalence. Kappa statistics should not be compared when their associated 

prevalence rates are dissimilar. 
4 Major Depressive Episode (MDE) is defined as a period of at least 2 weeks when a person experienced a depressed mood or loss of interest or pleasure in 

daily activities and had a majority of the symptoms for depression as described in the 4th edition of the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-IV). 

5 This estimate is created based on multiple questions comprising 9 MDE criteria and multiple gatekeeper questions. Respondents who were skipped out of the 
criteria questions because the gatekeeper questions determined that they did not have MDE were assigned a "no" value even though the questions were not 
asked. 

6 Each criterion estimate was created based on multiple questions that were asked only of respondents who passed through several gatekeeper questions. 
7 This question was asked only of respondents who had lifetime MDE or met the suicide ideation criterion. Respondents who were classified as not having 

lifetime MDE were assigned a "no" value to the past year variable even though the question was not asked. 
8 The past year treatment questions were asked only of respondents who had lifetime MDE or met the suicide ideation criterion. The current treatment 

questions were asked only of respondents who indicated receiving the specific treatment in the past year. Respondents who did not receive past year 
treatment were assigned a "no" value for current treatment even though the question was not asked. 

9 Respondents were instructed to select all professionals seen or talked to in the past year about depression from a list of 11 options, including "another type of 
helping professional." This question was asked only of respondents who previously indicated seeing or talking to a medical doctor or other professional in the 
past year about depression.  

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.32. Reliability Statistics for Age at First Major Depressive Episode (MDE), Impact of Depression 
on Person's Life, and Amount Treatment Helped among Persons Aged 18 or Older: 2006 
NSDUH Reliability Study 

Exact Agreement Approximate Agreement3 

MDE Variable 
Number of 

Respondents1 

Weighted 
Percent 
Missing2 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Index of 
Inconsistency 

(SE)4 
Age at First MDE5,6 245 2.76 46.4 (6.9) 0.45 (0.07) 66.9 (6.5) 0.65 (0.07) 0.24 (0.13) 
Severity of Interference 
in Performing 
Activities Caused by 
Depression7        

     Home Management 132 3.16 62.3 (8.5) 0.46 (0.11) 99.6 (0.3) 0.98 (0.01) 0.24 (0.05) 
     Ability to Work 130 4.90 58.7 (8.3) 0.47 (0.11) 91.2 (3.5) 0.79 (0.09) 0.22 (0.07) 
     Ability to Form and    
        Maintain Close  
        Relationships 131 3.28         61.0 (7.8) 0.44 (0.10) 93.2 (3.4) 0.80 (0.10) 0.26 (0.07) 
     Social Life 131 3.47 61.4 (7.8) 0.45 (0.12) 96.1 (1.9) 0.88 (0.07) 0.21 (0.09) 
Number of Days 

Totally Unable to 
Work/Do Normal 
Activities in Past 
Year8 118 7.75 49.3 (9.5) 0.42 (0.08) 58.9 (9.0) 0.47 (0.08) 0.05 (0.02) 

Amount Treatment 
Helped in Past Year9        

     Prescription  
        Medication 103 1.46 53.4 (11.2) 0.32 (0.17) 97.9 (1.0) 0.91 (0.04) 0.34 (0.11) 
     Treatment/Counseling 105 9.96 68.5 (9.5) 0.59 (0.11) 97.6 (0.9) 0.94 (0.02) 0.17 (0.04) 
 

*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is specified 
elsewhere in the footnotes to this table. 

4 The index of inconsistency, a measure of the ratio of the response variance to the total variance, reflects the degree of inconsistency in the 
responses. See Appendix B for more information. 

5 Major Depressive Episode (MDE) is defined as a period of at least 2 weeks when a person experienced a depressed mood or loss of 
interest or pleasure in daily activities and had a majority of the symptoms for depression as described in the 4th edition of the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-IV). 

6 Respondents were instructed to either enter their exact age or approximate age, in whole years, at the first period of time where 
depressive symptoms lasted 2 or more weeks for most of the day nearly every day, depending on whether they said they remembered the 
exact age. These questions were asked only of respondents who were classified as having lifetime MDE or who met the suicide ideation 
criterion. The agreement criterion for approximate agreement was relaxed by 1 year of age. 

7 These items make up the Sheehan Disability Scale (SDS), which measures the impact of a disorder on a person's life. Respondents were 
asked to indicate the level of interference for each of the four domains caused by depression on a scale of 0 to 10, where 0 corresponds to 
"no interference," 1-3 correspond to "mild interference," 4-6 correspond to "moderate interference," 7-9 correspond to "severe 
interference," and 10 corresponds to "very severe interference." The variables shown are coded with five levels corresponding to the five 
interference levels. These questions were asked only of respondents who previously indicated having a period of depression for 2 weeks 
or longer in the past year. The agreement criterion for approximate agreement was relaxed by one category. 

8 Respondents were instructed to enter the number of days they were unable to work or carry out normal activities. This question was 
asked only of respondents who previously indicated an interference level of 1-10 or responded "don't know" or "refused" for any of the 
four domains. The agreement criterion for approximate agreement was relaxed by 3 days. 

9 Response options for these questions are "not at all," "a little," "some," "a lot," and "extremely." These questions were asked only of 
respondents who previously indicated receiving the specified type of treatment for depression in the past year. The agreement criterion 
for approximate agreement was relaxed by one category. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.33. Reliability Statistics for Youth Mental Health Dichotomous Variables among Persons Aged 
12 to 17: 2006 NSDUH Reliability Study  

Youth Mental Health 
Dichotomous Variable 

Number of 
Respondents1 

Weighted 
Percent 
Missing2 

Percent 
Reporting 

Event 
(Weighted)3 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Stayed Overnight or Longer in 
the Past Year Due to 
Emotional or Behavioral 
Problem      

     Hospital 972 0.44 1.6 97.9 (1.0) 0.36 (0.18) 
     Residential Treatment Center 972 0.44 0.7 98.3 (1.0) * (*) 
     Foster Care or Therapeutic  
        Foster Care Home 972 0.66 0.8 99.0 (0.9) * (*) 
Visited or Received Treatment/ 
Counseling in the Past Year 
Due to Emotional or 
Behavioral Problem      

     Partial Day Hospital or Day  
        Treatment Program 968 0.91 1.7 97.5 (1.0) 0.47 (0.25) 
     Mental Health Clinic or Center 971 0.47 2.6 97.7 (1.1) 0.23 (0.15) 
     Private Therapist,  
        Psychologist, Psychiatrist,  
        Social Worker, or Counselor 967 0.57 9.2 93.2 (1.8) 0.58 (0.10) 
     In-Home Therapist, Counselor, 
        or Family Preservation  
        Worker 969 0.52 2.7 95.4 (1.3) 0.06 (0.05) 
     Pediatrician or Other Family  
        Doctor 968 0.46 3.3 97.5 (1.0) 0.47 (0.16) 
     Special Education Services  
        While in a Regular  
        Classroom or Placement in a  
        Special Classroom, Special  
        Program, or Special School4 875 0.45 5.3 95.0 (1.6) 0.40 (0.17) 
     School Counselor, School  
        Psychologist, or Regular  
        Meetings with Teachers4 871 0.49 11.7 92.4 (1.5) 0.60 (0.09) 
Ever Been in Jail or Detention 

Center 970 0.25 4.8 97.6 (1.0) 0.75 (0.11) 
Ever Been in Foster Care5 964 1.02 3.7 98.9 (0.5) 0.81 (0.11) 
 
*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Reported rates are provided because of the kappa statistic's dependence on prevalence. Kappa statistics should not be compared when 
their associated prevalence rates are dissimilar. 

4 This question was asked only of respondents who previously indicated they were enrolled in any type of school in the past year. 
5 This question was asked only of respondents who did not previously indicate staying overnight or longer in foster care or a therapeutic 
foster care home in the past year.  

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.34. Reliability Statistics for Major Depressive Episode (MDE) and Methods of Treatment among  
Persons Aged 12 to 17: 2006 NSDUH Reliability Study 

Youth MDE Variable 
Number of 

Respondents1

Weighted 
Percent 
Missing2 

Percent Reporting 
Condition/ Event 

(Weighted)3 

Weighted Percent 
Reporting 

Consistently (SE) Kappa (SE) 

Had MDE in Lifetime4,5 960 1.24 14.5 92.3 (1.6) 0.66 (0.08) 
MDE Indicator6 88 1.55 82.9 83.5 (10.7) 0.44 (0.32) 
MDE Criteria7      
     Depressed Mood 84 13.37 82.3 96.2 (2.6) 0.82 (0.17) 

     Diminished Interest or Pleasure 
        in Activities 88 1.55 85.9 96.7 (1.6) 0.85 (0.11) 

     Significant Weight Loss or Gain 81 21.92 82.0 92.3 (3.2) 0.53 (0.17) 

     Insomnia or Hypersomnia 81 10.89 86.4 98.6 (0.8) 0.94 (0.05) 

     Psychomotor Agitation or  
        Retardation 80 22.17 53.9 68.7 (11.8) 0.37 (0.24) 

     Fatigue or Loss of Energy 81 21.92 93.7 80.5 (10.3) 0.02 (0.06) 

     Feelings of Worthlessness 82 10.37 65.9 86.0 (7.8) 0.65 (0.20) 

     Diminished Ability to Think or 
        Concentrate or Indecisiveness 82 10.37 90.4 90.6 (7.5) 0.35 (0.26) 

     Suicide Ideation 81 10.58 83.0 77.7 (11.5) 0.19 (0.19) 
Had MDE in the Past Year4,8 954 2.89 8.7 95.7 (0.9) 0.72 (0.07) 
Had Depressed Period of 2 Weeks or 
Longer in the Past Year9 70 2.91 66.7 85.5 (5.6) 0.57 (0.19) 

Saw or Talked to Medical Doctor or 
Other Professional about Depression 
in the Past Year10,11 73 1.00 18.9 70.3 (11.9) 0.30 (0.19) 

Took Prescription Medication 
Prescribed for Depression in the Past 
Year10 74 0.83 13.3 100.0 (0.0) 1.00 (0.00) 

Remembered Exact Age When First 
Depression Was Experienced10 73 2.71 60.7 59.2 (12.3) -0.09 (0.16) 

 
*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Reported rates are provided because of the kappa statistic's dependence on prevalence. Kappa statistics should not be compared when their 
associated prevalence rates are dissimilar. 

4 Major Depressive Episode (MDE) is defined as a period of at least 2 weeks when a person experienced a depressed mood or loss of interest 
or pleasure in daily activities and had a majority of the symptoms for depression as described in the 4th edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-IV). 

5 This estimate was created based on multiple questions comprising nine MDE criteria and multiple gatekeeper questions. Respondents who 
were skipped out of the criteria questions because the gatekeeper questions determined that they did not have MDE were assigned a "no" 
value. 

6 MDE Indicator is a dichotomous variable indicating whether five or more of the nine criteria were met. This variable was computed only 
for respondents who were asked the criteria questions. 

7 Each criterion estimate was created based on multiple questions, which were asked only of respondents who passed through several 
gatekeeper questions. 

8 This question was asked only of respondents who had lifetime MDE or met the suicide ideation criterion. Respondents who were classified 
as not having lifetime MDE were assigned a "no" value to the past year variable even if they responded "yes" to this question or if the 
question was not asked. 

9 This question was asked only of respondents who had lifetime MDE or met the suicide ideation criterion. It was the basis for past year 
MDE, but differed because it was asked only among respondents to this question and was not adjusted to lifetime MDE. 

10 This question was asked only of respondents who had lifetime MDE or met the suicide ideation criterion. 
11 This estimate differs from the estimate in NSDUH's 12-month analysis tables because of a high-weight case that gave a "no" response at 

the first interview. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.35. Reliability Statistics for Age at First Major Depressive Episode (MDE) and Impact of Depression 
on a Person's Life among Persons Aged 12 to 17 Who Were Classified as Having Lifetime MDE 
or Who Met the Suicide Ideation Criterion: 2006 NSDUH Reliability Study  

Exact Agreement Approximate Agreement3 

Youth MDE Variable 
Number of 

Respondents1 

Weighted 
Percent 
Missing2 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Index of 
Inconsistency 

(SE)4 
Age at First MDE5 68 4.19 47.7 (12.6) 0.36 (0.15) 80.4 (10.1) 0.63 (0.19) 0.41 (0.12) 
How Much Depression 
Interferes with School 
Work, Job, or 
Relationships6 74 0.83 60.7 (12.1) 0.49 (0.14) 77.3 (11.7) 0.45 (0.24) 0.41 (0.19) 

*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is specified elsewhere in the 
footnotes to this table. 

4 The index of inconsistency, a measure of the ratio of the response variance to the total variance, reflects the degree of inconsistency in the 
responses. See Appendix B for more information. 

5 Respondents were instructed to enter either their exact age or approximate age, in whole years, at the first period of time when depressive symptoms 
lasted 2 or more weeks for most of the day nearly every day, depending on whether they said they remembered the exact age. This question was 
asked only of respondents who were classified as having lifetime MDE or who met the suicide ideation criterion. The agreement criterion for 
approximate agreement was relaxed by 1 year of age. 

6 Response options for this question are "not at all," "a little," "some," "a lot," and "extremely." This question was asked only of respondents who 
were classified as having lifetime MDE or who met the suicide ideation criterion. The agreement criterion for approximate agreement was relaxed 
by one category. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.37. Reliability Statistics for Household Composition and Family Income among Persons Aged 12 
or Older: 2006 NSDUH Reliability Study  

Exact Agreement Approximate Agreement3 

Household 
Composition and 
Family Income 
Variable 

Number of 
Respondents1 

Weighted 
Percent 
Missing2 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Index of 
Inconsistency 

(SE)4 
Number of People 
Currently Living in 
Household5 3,136 0.00 96.2 (0.9) 0.95 (0.01) 99.0 (0.6) 0.97 (0.02) 0.02 (0.01) 

Family Income6 2,724 12.06 82.8 (2.4) 0.76 (0.03) 99.8 (0.1) 0.99 (0.00) 0.08 (0.01) 

*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is specified elsewhere 

in the footnotes to this table. 
4 The index of inconsistency, a measure of the ratio of the response variance to the total variance, reflects the degree of inconsistency in the 

responses. See Appendix B for more information. 
5 Respondents were instructed to enter the number of people currently living in the household. The agreement criterion for approximate 

agreement was relaxed by one person. 
6 Family Income is a four-level variable created based on multiple questions in the income module. Created levels for this variable are "less than 
$20,000," "$20,000-$49,999," "$50,000-$74,999," and "$75,000 or more." Proxy respondents were allowed to answer questions in the income 
module in place of the sample member if they could provide more accurate information. No differentiation was made between responses 
provided by the survey respondent and those provided by the proxy respondent. The agreement criterion for approximate agreement was 
relaxed by one category. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.38. Reliability Statistics for Health Insurance Coverage among Persons Aged 12 or Older: 
2006 NSDUH Reliability Study  

Health Insurance Coverage 
Variable 

Number of 
Respondents1 

Weighted 
Percent 
Missing2 

Percent 
Reporting 
Coverage 

(Weighted)3 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Current Health Insurance 
Coverage      

     Medicare 3,130 0.08 23.0 96.9 (1.6) 0.91 (0.04) 
     Medicaid/CHIP4 3,117 0.71 9.3 97.0 (0.9) 0.82 (0.05) 
     Military5 3,130 0.61 7.1 98.1 (0.8) 0.86 (0.04) 
     Private 3,115 0.13 73.1 95.4 (0.9) 0.88 (0.02) 
     Other6 455 1.15 9.2 99.0 (0.6) 0.73 (0.14) 
Private Health Insurance7      
     Obtained Insurance through  
        Work 1,965 0.11 88.0 94.2 (1.6) 0.72 (0.07) 
     Covers Treatment for Alcohol  
        Abuse or Alcoholism 958 50.71 81.2 93.6 (1.9) 0.72 (0.09) 
     Covers Treatment for Drug  
        Abuse 958 50.32 79.9 91.8 (2.0) 0.66 (0.09) 
     Covers Treatment for Mental  
        or Emotional Problems 1,282 35.93 91.6 92.6 (2.6) 0.45 (0.12) 
Did Not Have Health 

Insurance/Coverage at Some 
Time in the Past Year8 3,106 0.38 17.4 97.2 (0.6) 0.90 (0.02) 

*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 

NOTE:  Proxy respondents were allowed to answer questions in the health insurance module in place of the sample member if they 
could provide more accurate information. No differentiation was made between responses provided by the survey respondent 
and those provided by the proxy respondent. 

1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Reported rates are provided because of the kappa statistic's dependence on prevalence. Kappa statistics should not be compared when 
their associated prevalence rates are dissimilar. 

4 CHIP is the Children's Health Insurance Program. Medicaid/CHIP coverage was determined by the combination of two separate 
questions. The question about Medicaid coverage was asked of all persons, while the question about CHIP coverage was asked only 
of persons aged 12 to 19. 

5 Military health insurance includes CHAMPUS, TRICARE, CHAMPVA, the VA, and military health care. 
6 This question was asked only of respondents who had previously indicated currently not being covered by Medicare, 
Medicaid/CHIP, Military, or private health insurance.  

7 These questions were asked only of respondents who previously had indicated currently being covered by private health insurance.  
8 This question was asked only of respondents who previously indicated currently being covered by some type of health insurance. 
Respondents who reported not currently being covered by health insurance were assigned a "yes" value for this estimate even though 
the question was not asked. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.39. Reliability Statistics for Lack of Health Insurance Coverage among Persons Aged 12 or Older: 
2006 NSDUH Reliability Study  

Exact Agreement Approximate Agreement3 

Lack of Health 
Insurance Coverage 
Variable 

Number of 
Respondents1 

Weighted 
Percent 
Missing2 

Weighted 
Percent 

Reporting 
Consistently 

 (SE) Kappa (SE) 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Index of 
Inconsistency 

(SE)4 

Number of Months 
without Health 
Insurance/Coverage 
in the Past Year5 193 3.57 51.1 (11.9) 0.42 (0.12) 70.4 (11.0) 0.58 (0.14) 0.27 (0.14) 

Time Since Last Had 
Health Care 
Coverage6 424 1.82 67.0 (4.4) 0.57 (0.06) 94.1 (1.6) 0.86 (0.04) 0.18 (0.03) 

*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 

NOTE: Proxy respondents were allowed to answer questions in the health insurance module in place of the sample member if they could 
provide more accurate information. No differentiation was made between responses provided by the survey respondent and those 
provided by the proxy respondent. 

1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is specified elsewhere 
in the footnotes to this table. 

4 The index of inconsistency, a measure of the ratio of the response variance to the total variance, reflects the degree of inconsistency in the 
responses. See Appendix B for more information. 

5 Respondents were instructed to enter how long, in whole months, they were without health insurance or coverage in the past year. This 
question was only asked of respondents who previously indicated that they were currently covered by health insurance but were not covered at 
some point in the past 12 months. The agreement criterion for approximate agreement was relaxed by 1 month. 

6 Response options for this question are "within the past 6 months," "more than 6 months ago, but within the past year," "more than 1 year ago, 
but within the past 3 years," "more than 3 years ago," and "never had coverage." This question was asked only of respondents who previously 
indicated not currently being covered by any health insurance. The agreement criterion for approximate agreement was relaxed by one 
category. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.40. Reliability Statistics for Main Reason Stopped Being Covered by Health Insurance among 
Persons Aged 12 or Older Who Were Currently without Health Care Coverage But Had 
Health Care Coverage in the Past: 2006 NSDUH Reliability Study 

Main Reason for Lack of Health 
Insurance Coverage Variable1 

Number of 
Respondents2 

Weighted 
Percent 
Missing3 

Percent 
Reporting 

Reason 
(Weighted)4 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Insured Person Lost Job or 
   Changed Employers 383 1.41 18.0 85.8 (3.2) 0.53 (0.09) 
Lost Medicaid/Medical  
   Assistance Coverage Due to  
   New Job or Increased Income 383 1.41 4.8 94.0 (1.6) 0.46 (0.13) 
Lost Medicaid/Medical  
   Assistance Coverage for Some  
   Other Reason 383 1.41 9.1 94.6 (1.7) 0.70 (0.10) 
Cost Too High/Can't Afford  
   Premiums 383 1.41 27.3 84.8 (4.1) 0.61 (0.10) 
Became Ineligible Due to Age or  
   Leaving School 383 1.41 13.8 94.2 (2.0) 0.76 (0.08) 
Employer Does Not Offer  
   Coverage/Not Eligible for  
   Coverage 383 1.41 13.7 89.1 (3.9) 0.42 (0.15) 
Got Divorced or Separated from  
   Insured Person 383 1.41 1.5 99.7 (0.2) 0.92 (0.07) 
Death of Spouse or Parent 383 1.41 0.1 100.0 (0.0) * (*) 
Insurance Company Refused  
   Coverage 383 1.41 2.5 97.9 (1.8) 0.17 (0.18) 
Don't Need It 383 1.41 2.3 95.9 (2.0) 0.47 (0.21) 
Received Medicaid/Medical  
   Insurance Only While Pregnant 383 1.41 4.0 99.4 (0.4) 0.93 (0.05) 
Some Other Reason 383 1.41 3.0 96.1 (1.8) 0.21 (0.14) 

*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 

NOTE: Proxy respondents were allowed to answer questions in the health insurance module in place of the sample member if they 
could provide more accurate information. No differentiation was made between responses provided by the survey respondent 
and those provided by the proxy respondent. 

1 Respondents were instructed to select one main reason for stopping health coverage among 12 response options. Dichotomous variables 
were created for each of these 12 response options. This question was asked only among respondents who previously indicated not 
currently being covered by health insurance, but did not report that they never had coverage. 

2 Respondents with nonmissing data at both interviews. 
3 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
4 Reported rates were provided because of the kappa statistic's dependence on prevalence. Kappa statistics should not be compared when 
their associated prevalence rates are dissimilar. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.41. Reliability Statistics for Types of Income Received among Persons Aged 12 or Older, by 
Income Sample: 2006 NSDUH Reliability Study 

Income Source Variable 
Number of 

Respondents1 

Weighted 
Percent 
Missing2 

Percent 
Reporting 

Income Type 
(Weighted)3 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

SAMPLE A (n = 1,580)      
     Social Security or Railroad Retirement Payments      
          Sample Member 1,572 0.43 29.4 96.8 (1.2) 0.92 (0.03) 
          Family Members 1,127 6.54 14.9 97.9 (0.7) 0.92 (0.03) 
     Supplemental Security Income      
          Sample Member 1,564 0.58 3.8 97.0 (1.2) 0.64 (0.12) 
          Family Members 1,181 6.81 2.2 98.4 (0.5) 0.68 (0.14) 
     Income from Wages or Pay Working Job/Business      
          Sample Member 1,574 0.47 62.0 97.4 (0.6) 0.95 (0.01) 
          Family Members 535 4.81 59.9 88.3 (6.0) 0.74 (0.13) 
     Food Stamps      
          Sample Member 289 1.38 7.1 99.7 (0.2) 0.98 (0.02) 
          Family Members 1,263 7.51 11.3 97.9 (0.6) 0.88 (0.03) 
     Cash Assistance from State/County Welfare      
          Sample Member 1,572 0.41 0.8 99.0 (0.3) * (*) 
          Family Members 1,189 7.95 0.2 99.2 (0.5) * (*) 
     Other Noncash Public Assistance or Welfare4      
          Sample Member 1,568 0.55 2.0 98.1 (0.5) 0.59 (0.09) 
          Family Members 1,164 8.16 0.8 99.0 (0.5) * (*) 
     Interest from Bank Account, Dividend Income  
        from Stocks/Mutual Funds, or Income from  
        Rental Properties, Royalties, Estates, or Trusts      
          Sample Member 1,564 1.31 66.1 88.7 (1.6) 0.76 (0.03) 
          Family Members 510 21.05 28.3 78.7 (5.6) 0.45 (0.12) 
     Child Support Payments      
          Sample Member 1,576 0.40 3.6 99.6 (0.2) 0.94 (0.03) 
          Family Members 1,192 8.18 4.4 99.2 (0.2) 0.91 (0.03) 
     Other Income Source      
          Sample Member 1,569 0.51 16.2 90.6 (2.3) 0.65 (0.09) 
          Family Members 1,174 6.96 13.9 92.6 (1.9) 0.71 (0.08) 
SAMPLE B (n = 1,556)      
     Supplemental Security Income 1,532 0.32 7.5 96.6 (0.8) 0.74 (0.07) 
     Income from Wages or Pay Working Job/Business 1,550 0.22 77.7 95.5 (1.0) 0.87 (0.03) 
     Food Stamps 1,550 0.06 8.0 97.8 (0.6) 0.85 (0.04) 
     Cash Assistance from State/County Welfare 1,548 0.34 2.9 98.4 (0.6) 0.69 (0.09) 
     Noncash Public Assistance or Welfare4 1,553 0.85 3.0 97.6 (0.7) 0.57 (0.10) 

*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 

NOTE: In 2006, approximately half of the reliability respondents (sample A) received the standard income questions, and the other half (sample B) received a new set 
of income questions. The new questions included a reduced number of items and only family-level questions. 

NOTE: Proxy respondents were allowed to answer questions in the income module in place of the sample member if they could provide more accurate information. No 
differentiation was made between responses provided by the survey respondent and those provided by the proxy respondent.  

NOTE: The "sample member" refers to the person selected into the survey who was the respondent for most or all of the questionnaire, and "family members" refer to 
members of that person's family. In the case of self-reporting, the respondent for the income module answered questions about himself for sample member and 
others in the family for family members. In the case of proxy-reporting, the respondent for the income module answered questions about another person for the 
sample member and himself and possibly others for family members. 

1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Reported rates are provided because of the kappa statistic's dependence on prevalence. Kappa statistics should not be compared when their associated prevalence rates 

are dissimilar. 
4 Noncash public assistance or welfare includes help getting a job, placement in education or job training programs, or help with transportation, child care, or housing. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n=3,136). 
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Table 6.42. Reliability Statistics for Demographics (Dichotomized) among Persons Aged 12 or Older: 
2006 NSDUH Reliability Study  

Demographic (Dichotomized) 
Variable 

Number of 
Respondents1 

Weighted 
Percent 
Missing2 

Percent 
Reporting 

Characteristic 
(Weighted)3 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 
General Demographics      
     Gender4 3,136 0.00 48.1 99.9 (0.1) 1.00 (0.00) 
     Hispanic, Latino, or Spanish  
        Origin or Descent  3,125 0.10 7.1 99.9 (0.0) 0.99 (0.00) 
     Ever Been in U.S. Armed Forces 2,288 0.00 17.3 99.9 (0.1) 1.00 (0.00) 
     Leave Home/Stay in Temporary  
        Housing Due to 2005  
        Hurricanes5 30 0.00 20.9 100.0 (0.0) 1.00 (0.00) 
     Born in the United States 3,136 0.00 94.5 99.6 (0.2) 0.96 (0.02) 
     Lived in the United States at 
        Least 1 Year 177 0.00 95.2 96.7 (3.0) 0.31 (0.23) 
Education      
     Currently Enrolled in Any  
        School 3,136 0.00 16.2 98.6 (0.7) 0.95 (0.02) 
     Currently on Holiday/Vacation  
        from School6 490 0.00 5.4 96.2 (1.5) 0.59 (0.14) 
     Enrolled in School Full-Time7 1,382 0.00 80.6 97.0 (0.9) 0.89 (0.04) 
     Received High School Diploma8 328 0.00 65.2 96.9 (1.2) 0.93 (0.03) 
     Received GED9 104 0.00 19.5 92.6 (4.7) 0.76 (0.14) 
Employment10      
     Written Policy at Work about  
        Employee Use of Drugs or  
        Alcohol 1,498 9.29 78.8 92.2 (1.6) 0.78 (0.04) 
     Educational Information about  
        Drugs or Alcohol Given at  
        Work 1,620 1.51 40.9 82.5 (2.0) 0.65 (0.04) 
     Access to Employee Assistance 
        Program for Employees with  
        Drug or Alcohol Problem 1,283 18.97 50.2 88.1 (3.0) 0.76 (0.06) 

  
* Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
N/A: Not applicable. 
 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Reported rates are provided because of the kappa statistic's dependence on prevalence. Kappa statistics should not be compared when their 

associated prevalence rates are dissimilar. 
4 The estimate shown in the Percent Reporting Characteristic column is for the response category "male." 
5 This question was asked only of residents/former residents of Alabama, Florida, Louisiana, and Mississippi concerning Hurricane Katrina and 

residents/former residents of Louisiana and Texas concerning Hurricane Rita. 
6 This question was asked only of respondents aged 12 to 25 who had completed 3 years of college or less of school and were not currently 

enrolled in school or had missing information about current school enrollment. 
7 Response options for this question are "full-time" and "part-time." This question was asked only of respondents who were currently enrolled in 

school or who were planning to return to school after holiday/vacation. 
8 This question was asked only of respondents aged 12 to 25 who were not currently enrolled in school and were not planning on returning to 

school or had missing enrollment information, and who had completed 12th grade or less of school or had missing information for highest 
grade completed. 

9 This question was asked only of respondents who did not receive a high school diploma or had missing information as to whether they 
received a high school diploma. 

10 These questions were asked only of respondents aged 15 or older who were employed. 
 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.43. Reliability Statistics for Demographic Scaled Variables among Persons Aged 12 or Older: 2006 
NSDUH Reliability Study 

Exact Agreement Approximate Agreement3 

Demographic Scaled 
Variable 

Number of 
Respondents1 

Weighted 
Percent 
Missing2 

Weighted 
Percent 

Reporting 
Consistently 

 (SE) Kappa (SE) 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

Index of 
Inconsistency 

(SE)4 

General Demographics       
     Number of Times Married5 2,604 0.15 98.0 (0.8) 0.97 (0.01) N/A N/A 0.02 (0.01) 
     Highest Grade Completed6 3,136 0.00 91.8 (1.2) 0.90 (0.01) 97.6 (0.7) 0.97 (0.01) 0.07 (0.03) 
     Overall Health7 3,135 0.00 76.0 (2.0) 0.67 (0.03) 97.4 (0.6) 0.91 (0.02) 0.17 (0.02) 
     Number of Times Moved  
        in the Past Year8 3,134 0.03 88.6 (1.3) 0.71 (0.03) 97.5 (0.5) 0.80 (0.04) 0.29 (0.05) 
     Number of Years Lived in  
        the United States9 177 0.00 75.1 (5.9) 0.74 (0.06) 94.4 (3.1) 0.94 (0.03) 0.00 (0.00) 
Education       
     Current Grade Level6,10 1,380 0.08 94.7 (1.2) 0.94 (0.01) 99.9 (0.1) 1.00 (0.00) 0.00 (0.00) 
     Number Days of School  
        Missed Because Sick/  
        Injured11 927 0.03 72.5 (3.3) 0.47 (0.04) 96.6 (1.2) 0.68 (0.10) 0.38 (0.09) 
     Number Days of School  
        Skipped Because Didn't  
        Want to Go11 928 0.17 83.6 (3.0) 0.47 (0.07) 98.2 (1.1) 0.71 (0.15) 0.35 (0.08) 
     Age When Stopped  
        Attending School12 103 0.33 76.9 (7.3) 0.69 (0.10) 96.4 (3.0) 0.89 (0.09) 0.15 (0.06) 
Employment       
     Number of People Who  
         Work for Employer13 1,635 0.10 82.0 (2.5) 0.77 (0.03) 93.0 (2.2) 0.85 (0.05) 0.13 (0.03) 
     What Written Policy  
        Covers14 1,011 1.11 94.4 (1.3) 0.31 (0.14) N/A N/A 0.71 (0.12) 

 
*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
N/A: Not applicable. 
 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions.  
3 Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is specified elsewhere in the footnotes to this 

table. 
4 The index of inconsistency, a measure of the ratio of the response variance to the total variance, reflects the degree of inconsistency in the responses. See Appendix B for 

more information. 
5 Respondents were instructed to enter the number of times they have been married. Respondents who answered a previous question that they had never been married were 

assigned a value of 0 times. Approximate agreement was not used for this variable. 
6 Response options for this question are "1st grade," "2nd grade," "3rd grade," …, "college or university/3rd year," "college or university/4th year," and "college or 

university/5th or higher year." The agreement criterion for approximate agreement was relaxed by one grade level. 
7 Response options for this question are "excellent," "very good," "good," "fair," and "poor." The agreement criterion for approximate agreement was relaxed by one 

category. 
8 Respondents were instructed to enter the number of times moved in the past year. The agreement criterion for approximate agreement was relaxed by one move. 
9 Respondents were instructed to enter in whole years how long they had lived in the United States. Respondents who answered that they had not lived in the United States 

for at least 1 year to a previous question were assigned a value of 0 years. The agreement criterion for approximate agreement was relaxed by 1 year. 
10 This question was asked only of respondents who were currently enrolled in school or who were planning to return to school after holiday/vacation. 
11 This question was asked only of respondents who were currently or would be a full-time student. The agreement criterion for approximate agreement was relaxed by 3 

days. 
12 Respondents were instructed in enter their age, in whole years, when they stopped attending school. This question was asked only of respondents aged 12 to 25 who 

were not currently enrolled in school and were not planning on returning to school or had missing enrollment information, and did not receive a high school diploma or 
had missing information as to whether a diploma was received. The agreement criterion for approximate agreement was relaxed by 1 year of age. 

13 Response options for this question are "less than 10 people," "10-24 people," "25-99 people," "100-499 people," and "500 people or more." The agreement criterion for 
approximate agreement was relaxed by one category. 

14 Response options for this question are "only alcohol," "only drugs," and "both alcohol and drugs." This question was asked only among respondents who said that there 
was a written policy about employee use of alcohol or drugs at their workplace. Approximate agreement was not used for this variable. 

 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.44. Reliability Statistics for Ethnicity, Race, and Marital Status (Dichotomized) among 
Persons Aged 12 or Older: 2006 NSDUH Reliability Study 

Ethnicity, Race, and Marital 
Status (Dichotomized) Variable 

Number of 
Respondents1 

Weighted 
Percent 
Missing2 

Percent 
Reporting 

Characteristic 
(Weighted)3 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 
Hispanic, Latino, or Spanish 

Origin or Descent4 3,125 0.10 7.1 99.9 (0.0) 0.99 (0.00) 
     Mexican5 3,125 0.10 3.4 99.9 (0.0) 0.98 (0.01) 
     Puerto Rican5  3,125 0.10 1.4 99.9 (0.0) 0.98 (0.01) 
     Central or South American5 3,125 0.10 0.3 99.9 (0.1) * (*) 
     Cuban/Cuban American5 3,125 0.10 0.5 100.0 (0.0) * (*) 
     Dominican5 3,125 0.10 0.1 100.0 (0.0) * (*) 
     Spanish5 3,125 0.10 1.3 99.9 (0.0) 0.97 (0.03) 
Race6      
     White 3,132 0.20 84.3 98.8 (0.4) 0.95 (0.01) 
     Black/African American 3,132 0.20 10.3 99.9 (0.1) 0.99 (0.00) 
     American Indian or Alaska  
        Native 3,132 0.20 1.1 98.9 (0.4) 0.54 (0.12) 
     Native Hawaiian 3,132 0.20 0.1 100.0 (0.0) * (*) 
     Other Pacific Islander 3,132 0.20 0.3 99.6 (0.2) * (*) 
     Asian 3,132 0.20 3.3 99.8 (0.1) 0.97 (0.02) 
Currently Married7 2,605 0.12 49.1 98.7 (0.4) 0.97 (0.01) 

  
* Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Reported rates are provided because of the kappa statistic's dependence on prevalence. Kappa statistics should not be compared when their 

associated prevalence rates are dissimilar. 
4 Other-specify responses from question QD05OTHR ("which other racial group describes you?") were incorporated into this estimate. 
5 Respondents were instructed to choose all that apply from the six ethnicity groups and an option for "other." This question was only asked of 

residents who had previously answered that they are of Hispanic, Latino, or Spanish origin or descent. Other-specify responses were not 
incorporated into this estimate. Each of the six ethnicity responses was treated as a separate dichotomous variable. 

6 Respondents were instructed to choose all that apply from the six race groups and an option for "other." Other-specify responses were not 
incorporated into this estimate. Race estimates shown in this table are not mutually exclusive. Estimates here differ from estimates in 
NSDUH's 12-month analysis tables, which are mutually exclusive and only among non-Hispanics. Each of the six race responses was treated 
as a separate dichotomous variable. 

7 Response options for this question are "married," "widowed," "divorced or separated," and "have never married." This estimate corresponds to 
persons reporting "married." This question was asked only of respondents aged 15 or older. 

 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.45. Reliability Statistics for Noncore Demographic Categorical Variables among Persons Aged 
12 or Older: 2006 NSDUH Reliability Study  

Noncore Demographic Categorical 
Variable 

Number of 
Respondents1

Weighted 
Percent 
Missing2 

Percent 
Reporting 

Characteristic 
(Weighted)3 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 

General Demographics      

     State of Residence 1 Year Ago Today4 854 0.01 N/A 99.0 (0.3) 0.99 (0.00) 

     State of Residence 2 Years Ago Today5 1,715 0.00 N/A 99.0 (0.3) 0.99 (0.00) 

     Country or U.S. Territory of Birth6 176 0.22 N/A 91.7 (4.6) 0.91 (0.05) 

Education      
     Reason for Leaving School before  
        Receiving High School Diploma7 103 3.04 N/A 80.4 (6.4) 0.77 (0.07) 

Employment8      

     Current Business/Industry9 1,635 0.87 N/A 85.2 (2.2) 0.77 (0.03) 

     Workplace Tests for Alcohol Usage 1,490 8.31 30.6 88.2 (2.0) 0.72 (0.05) 

     Workplace Tests for Drug Usage 1,529 7.03 45.9 92.7 (1.3) 0.85 (0.03) 

     Workplace Tests during Hiring Process10 634 2.30 82.5 94.3 (3.2) 0.80 (0.11) 

     Workplace Tests on Random Basis10 594 4.70 54.9 85.8 (3.8) 0.70 (0.08) 

     What Happens on First Positive Test10,11 533 14.25 N/A 76.8 (5.1) 0.65 (0.07) 

     Would You Work for Employer Who  
        Tests during Hiring Process12 1,638 0.22 N/A 82.8 (2.4) 0.68 (0.04) 

     Would You Work for Employer Who  
        Tests Randomly12 1,640 0.31 N/A 79.8 (2.6) 0.65 (0.04) 

* Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 

N/A: Not applicable. 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Reported rates are provided because of the kappa statistic's dependence on prevalence. Kappa statistics should not be compared when their 
associated prevalence rates are dissimilar. 

4 Response options for this question are "each of the 50 States," "the District of Columbia," and "outside of U.S." This question was asked only 
of respondents who previously indicated having moved at least once in the past year. 

5 Response options for this question are "each of the 50 States," "the District of Columbia," and "outside of U.S." This question was asked only 
of respondents who previously indicated having moved at least once in the past 5 years. 

6 Respondents were instructed to enter the country or U.S. territory in which they were born. The question was asked only of respondents who 
previously indicated that they were not born in the United States. 

7 There were 15 response options for this question, including "school was boring or I didn't want to be there," "I got pregnant/I got someone 
pregnant," and "I got in trouble or expelled for selling drugs." This question was asked only of respondents aged 12 to 25 not enrolled in school 
who previously indicated that they had not received a high school diploma or who had missing information as to whether they had received a 
diploma. 

8 These questions were asked only of respondents aged 15 or older who were currently employed. 
9 The response options for this question are "manufacturing," "wholesale trade," "retail trade," "agriculture," "construction," "service," 
"government," and "other." 

10 This question was asked only of respondents who previously indicated that their workplace tests employees for alcohol or drug use. 
11 Response options for this question are "handled on an individual basis/policy does not specify what happens," "employee is fired," "employee 

is referred for treatment or counseling," "nothing happens," and "something else happens." 
12 Response options for this question are "more likely," "less likely," and "would make no difference." 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.46. Reliability Statistics for Industry and Occupation Codes among Persons Aged 15 or Older 
Who Were Ever Employed: 2006 NSDUH Reliability Study  

Industry and Occupation Variable 
Number of 

Respondents1 
Weighted Percent 

Missing2 

Weighted Percent 
Reporting 

Consistently (SE) Kappa (SE) 

4-Digit Code3     

     Industry 1,946 0.02 70.3 (2.5) 0.70 (0.03) 

     Occupation 1,946 0.02 74.1 (2.2) 0.74 (0.02) 

2-Digit Code4     

     Industry5 1,946 0.02 83.9 (2.0) 0.83 (0.02) 

     Occupation6 1,946 0.02 84.9 (1.7) 0.84 (0.02) 
 
*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
NOTE: The reliability measures of the industry and occupation codes were assessed by combining respondents' employment information from 

both current job and last job. The "not reported/not codable" category was treated as a valid response. 
 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 The 4-digit codes were determined using the Census Bureau's standard industry and occupation coding system. 
4 The 2-digit codes are the first 2 digits of the 4-digit codes.  
5 The categories for the major industry code include "agriculture, forestry, fishing and hunting"; "mining"; "utilities"; "construction"; 

"manufacturing"; "wholesale trade"; "retail trade"; "transportation and warehousing"; "information including publishing industries and 
broadcasting/telecommunications"; "finance and insurance"; "real estate and rental and leasing"; "professional, scientific, and technical 
services"; "management of companies and enterprises, administrative, support, waste management, and remediation services"; "educational 
services"; "health care and social assistance"; "arts, entertainment, and recreation"; "accommodations and food services"; "other services 
(except public administration)"; "public administration"; and "armed forces." 

6 The categories for the major occupation code include "management occupations"; "financial occupations"; "mathematical and computer 
scientists"; "engineering and related technicians, architects, and surveyors"; "life, physical, and social science occupations"; "community and 
social services occupations: include counselors, social, and religious workers"; "legal occupations"; "education, training and library 
occupations"; "arts, design, entertainment, sports and media occupations"; "health care practitioners and technical occupations"; "protective 
service occupations"; "food preparation and serving related occupations"; "building and grounds cleaning and maintenance occupations"; 
"entertainment attendants and related workers"; "personal care and service occupations"; "sales and related occupations"; "office and 
administrative support occupations"; farming, fishing, and forestry occupations"; "construction and extraction occupations"; "installation, 
maintenance, and repair occupations"; "production and operating services, including production and operating workers, as well as setters, 
operators, and tenders"; "transportation and material moving occupations"; and "armed forces." 

 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.47. Reliability Statistics for Nonmedical Use of Specific Pain Relievers in the Lifetime among 
Persons Aged 12 or Older: 2006 NSDUH Reliability Study  

Pain Reliever Variable 
Number of 

Respondents1 
Weighted 

Percent Missing2

Percent 
Reporting Use 

(Weighted)3 

Weighted 
Percent 

Reporting 
Consistently 

(SE) Kappa (SE) 
Codeine 3,121 0.13 2.9 98.5 (0.4) 0.73 (0.06) 
Demerol® 3,121 0.13 2.0 99.2 (0.4) 0.78 (0.13) 
Dilaudid® 3,121 0.13 0.3 100.0 (0.0) * (*) 
Fioricet® 3,121 0.13 0.1 99.9 (0.1) * (*) 
Fiorinal® 3,121 0.13 1.1 99.1 (0.8) * (*) 
Hydrocodone 3,121 0.13 3.1 98.4 (0.4) 0.73 (0.06) 
Methadone 3,121 0.13 0.5 99.6 (0.1) * (*) 
Morphine 3,121 0.13 1.1 99.3 (0.2) 0.70 (0.10) 
OxyContin® 3,121 0.13 1.4 98.9 (0.4) 0.67 (0.09) 
Phenaphen® with Codeine 3,121 0.13 0.8 99.3 (0.4) * (*) 
Propoxyphene 3,121 0.13 0.5 99.6 (0.3) * (*) 
SK-65® 3,121 0.13 0.1 100.0 (0.0) * (*) 
Stadol® 3,121 0.13 0.0 100.0 (0.0) * (*) 
Talacen® 3,121 0.13 0.0 100.0 (0.0) * (*) 
Talwin® 3,121 0.13 0.2 99.9 (0.1) * (*) 
Talwin NX® 3,121 0.13 0.0 100.0 (0.0) * (*) 
Tramadol 3,121 0.13 0.2 100.0 (0.0) * (*) 
Ultram® 3,121 0.13 0.2 99.7 (0.1) * (*) 

*Suppression of estimated kappa and its associated standard error (SE) according to the suppression rule (see Appendix B). 
NOTE: Respondents were instructed to select any of the pain relievers that had ever been used that were not prescribed from a list of 18 

specific pain relievers. Respondents who reported no lifetime use of pain relievers were assigned "no" values for lifetime use of each 
of the specific pain relievers even though this question was not asked. 

 
1 Respondents with nonmissing data at both interviews. 
2 Does not count legitimate skips where a response level could not be assigned based on responses to previous questions. 
3 Reported rates are provided because of the kappa statistic's dependence on prevalence. Kappa statistics should not be compared when their 

associated prevalence rates are dissimilar. 
 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.48. Response Propensity Model for Completion of Initial Interview by Sample Members Aged 12 
or Older: 2006 NSDUH Reliability Study 

Completion of Initial Interview Variable 
Odds 
Ratio 

Coefficient 
(SE) p Value Wald F 

p Value 
(Wald F) 

Intercept 2.05 0.72 (0.39) 0.07   
Age    33.37 0.00 

12 to 17 2.51 0.92 (0.12) 0.00   
18 to 25 1.63 0.49 (0.11) 0.00   
26 or Older 1.00 0.00 (0.00) .   

Gender    0.09 0.76 
Male 1.03 0.03 (0.11) 0.76   
Female 1.00 0.00 (0.00) .   

Race/Ethnicity    4.43 0.00 
White 1.00 0.00 (0.00) .   
Black or African American 1.17 0.15 (0.20) 0.44   
Other 0.63 -0.46 (0.25) 0.06   
Hispanic or Latino 1.77 0.57 (0.21) 0.01   

Tract-Level Characteristics      
    Region    0.66 0.58 

   Northeast 1.18 0.16 (0.20) 0.42   
   Midwest 1.27 0.24 (0.17) 0.18   
   South 1.21 0.19 (0.17) 0.26   
   West 1.00 0.00 (0.00) .   

   Population Density    1.28 0.28 
   Segment in a CBSA with ≥ 1 Million 

Persons 0.76 -0.27 (0.36) 0.44   
   Segment in a CBSA with 250,000 to 

999,999 Persons 1.19 0.17 (0.33) 0.60   
   Segment in a CBSA with < 250,000 Persons 1.18 0.17 (0.32) 0.60   
   Segment Not in a CBSA and Not in a Rural 

Area 1.15 0.14 (0.45) 0.76   
   Segment Not in a CBSA and in a Rural Area 1.00 0.00 (0.00) .   

   Urbanicity    0.92 0.43 
   Rural  1.00 0.00 (0.00) .   
   Non-MSA Urban 0.92 -0.08 (0.28) 0.76   
   MSA < 1 Million 0.70 -0.35 (0.26) 0.17   
   MSA ≥ 1 Million 0.81 -0.21 (0.29) 0.47   

   Percent Families below Poverty Level 1.95 0.67 (0.89) 0.45 0.56 0.45 
   Percent Housing Units Rented 1.08 0.07 (0.41) 0.86 0.03 0.86 
   Percent Bachelor, Graduate, or Professional 

Degrees 1.36 0.31 (0.62) 0.62 0.25 0.62 
   Median Household Income (in Multiples of 

$10,000) 1.04 0.04 (0.06) 0.48 0.50 0.48 
CBSA = core-based statistical area; MSA = metropolitan statistical area; SE = standard error. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.49. Response Propensity Model for Completion of Reinterviews by Sample Members Aged 12 or 
Older: 2006 NSDUH Reliability Study 

Completion of Reinterview Variable Odds Ratio
Coefficient 

(SE) p Value Wald F 
p Value 

(Wald F) 

Intercept 16.82 2.82 (0.57) 0.00   
Age    17.69 0.00 

12 to 17 3.37 1.21 (0.21) 0.00   
18 to 25 1.60 0.47 (0.18) 0.01   
26 or Older 1.00 0.00 (0.00) .   

Gender    0.88 0.35 
Male 0.85 -0.17 (0.18) 0.35   
Female 1.00 0.00 (0.00) .   

Race/Ethnicity    1.65 0.18 
White 1.00 0.00 (0.00) .   
Black or African American 0.83 -0.19 (0.34) 0.57   
Other 1.18 0.17 (0.44) 0.70   
Hispanic or Latino 0.52 -0.66 (0.32) 0.04   

   Reported Mental Health Problems at T1    1.56 0.21 
   Yes 1.39 0.33 (0.26) 0.21   
   No 1.00 0.00 (0.00) .   

   Reported Lifetime Cocaine or Heroin Use at T1    0.58 0.45 
  Yes 1.23 0.20 (0.27) 0.45   
  No 1.00 0.00 (0.00) .   

Tract-Level Characteristics      
   Region    0.25 0.86 

   Northeast 1.05 0.05 (0.29) 0.86   
   Midwest 0.91 -0.10 (0.29) 0.74   
   South 0.85 -0.17 (0.28) 0.55   
   West 1.00 0.00 (0.00) .   

   Population Density    1.95 0.10 
   Segment in a CBSA with ≥ 1 Million Persons 1.54 0.43 (0.55) 0.44   
   Segment in a CBSA with 250,000 to 999,999 

Persons 1.00 -0.00 (0.55) 1.00   
   Segment in a CBSA with < 250,000 Persons 1.31 0.27 (0.50) 0.59   
   Segment Not in a CBSA and Not in a Rural 

Area 0.41 -0.89 (0.67) 0.18   
   Segment Not in a CBSA and in a Rural Area 1.00 0.00 (0.00) .   

   Urbanicity    0.97 0.41 
   Rural  1.00 0.00 (0.00) .   
   Non-MSA Urban 1.81 0.60 (0.46) 0.20   
   MSA < 1 Million 2.35 0.85 (0.51) 0.09   
   MSA ≥ 1 Million 1.87 0.63 (0.45) 0.17   

   Percent Families below Poverty Level 0.38 -0.97 (1.31) 0.46 0.55 0.46 
   Percent Housing Units Rented 0.23 -1.47 (0.59) 0.01 6.25 0.01 
   Percent Bachelor, Graduate, or Professional 

Degrees 2.87 1.05 (0.94) 0.26 1.27 0.26 
   Median Household Income (in Multiples of 

$10,000) 0.73 -0.31 (0.09) 0.00 13.58 0.00 
CBSA = core-based statistical area; MSA = metropolitan statistical area; SE = standard error. 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.50. Response Propensity Model for Completion of the NSDUH Interview among Main Study 
Sample Members Aged 12 or Older: 2006 NSDUH Reliability Study 

Completion of the NSDUH Interview Variable 
Odds 
Ratio 

Coefficient 
(SE) p Value Wald F 

p Value 
(Wald F) 

Intercept 3.31 1.20 (0.11) 0.00   
Age    466.81 0.00 

12 to 17 2.34 0.85 (0.03) 0.00   
18 to 25 1.66 0.51 (0.03) 0.00   
26 or Older 1.00 0.00 (0.00) .   

Gender    56.02 0.00 
Male 0.82 -0.20 (0.03) 0.00   
Female 1.00 0.00 (0.00) .   

Race/Ethnicity    25.71 0.00 
White 1.00 0.00 (0.00) .   
Black or African American 1.14 0.13 (0.06) 0.03   
Other 0.62 -0.48 (0.06) 0.00   
Hispanic or Latino 1.13 0.12 (0.05) 0.01   

Tract-Level Characteristics      
   Region    2.95 0.03 

   Northeast 0.90 -0.10 (0.05) 0.04   
   Midwest 1.03 0.03 (0.05) 0.54   
   South 0.99 -0.01 (0.05) 0.82   
   West 1.00 0.00 (0.00) .   

   Population Density    1.25 0.29 
   Segment in a CBSA with ≥ 1 Persons 0.99 -0.01 (0.10) 0.89   
   Segment in a CBSA with 250,000 to 999,999 

Persons 1.07 0.07 (0.09) 0.48   
   Segment in a CBSA with < 250,000 Persons 1.11 0.11 (0.09) 0.23   
   Segment Not in a CBSA and Not in a Rural Area 1.03 0.03 (0.15) 0.87   
   Segment Not in a CBSA and in a Rural Area 1.00 0.00 (0.00) .   

  Urbanicity    1.40 0.24 
   Rural  1.00 0.00 (0.00) .   
   Non-MSA Urban 1.00 -0.00 (0.07) 0.98   
   MSA < 1 Million 0.94 -0.06 (0.07) 0.41   
   MSA ≥ 1 Million 0.88 -0.12 (0.07) 0.10   

   Percent Families below Poverty Level 1.25 0.22 (0.26) 0.39 0.73 0.39 
   Percent Housing Units Rented 1.05 0.05 (0.11) 0.68 0.18 0.68 
   Percent Bachelor, Graduate, or Professional 

Degrees 0.78 -0.25 (0.17) 0.14 2.24 0.14 
   Median Household Income (in Multiples of 

$10,000) 0.98 -0.02 (0.02) 0.34 0.92 0.34 
CBSA = core-based statistical area; MSA = metropolitan statistical area; SE = standard error. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.51. Dependence of Age at First Use of Cigarettes Consistency and Duration of Recall for Persons 
Aged 18 or Older: 2006 NSDUH Reliability Study 

Exact Agreement Approximate Agreement 

Cigarette Prediction 
Variable 

Odds 
Ratio 

Coefficient
(SE) 

p 
Value 

p Value 
(Wald 

F) 
Odds 
Ratio 

Coefficient 
(SE) 

p 
Value 

p Value 
(Wald 

F) 
Intercept  3.43 1.23 (0.44) 0.01  10.02 2.30 (0.56) 0.00  
Years Since First Use           
  of Cigarettes  0.99 -0.01 (0.01) 0.20 0.20 0.98 -0.02 (0.01) 0.02 0.02 
Gender   0.09    0.08 
    Male 0.70 -0.35 (0.21) 0.09  0.62 -0.48 (0.28) 0.08  
    Female 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
Race/Ethnicity   0.01    0.15 

White 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
Black or African 

American 0.32 -1.13 (0.38) 0.00  0.47 -0.75 (0.39) 0.05  
Other 0.38 -0.98 (0.57) 0.09  0.58 -0.55 (0.83) 0.51  
Hispanic or Latino 0.86 -0.15 (0.46) 0.74  0.41 -0.88 (0.50) 0.08  

Education   0.05    0.19 
    < High School 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
    High School Graduate 1.60 0.47 (0.33) 0.15  1.48 0.39 (0.43) 0.36  
    Some College 1.01 0.01 (0.37) 0.98  0.89 -0.11 (0.46) 0.81  
    College Graduate 0.63 -0.46 (0.36) 0.20  0.60 -0.50 (0.46) 0.28  
Same Field Interviewer   0.40    0.71 
   Yes 0.82 -0.20 (0.23) 0.40  1.12 0.12 (0.31) 0.71  
   No 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
SE = standard error. 

NOTE: Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is 
specified for each variable. The agreement criterion for approximate agreement was relaxed by 1 year of age. 

 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.52. Dependence of Age at First Use of Alcohol Consistency and Duration of Recall for Persons 
Aged 18 or Older: 2006 NSDUH Reliability Study 

Exact Agreement Approximate Agreement 

Alcohol Prediction 
Variable 

Odds 
Ratio 

Coefficient
(SE) 

p 
Value 

p Value 
(Wald 

F) 
Odds 
Ratio 

Coefficient 
(SE) 

p 
Value 

p Value 
(Wald 

F) 

Intercept  0.75 -0.28 (0.39) 0.47  3.96 1.38 (0.40) 0.00  
Years Since First Use     
  of Alcohol 0.99 -0.01 (0.01) 0.03 0.03 0.96 -0.04 (0.01) 0.00 0.00 

Gender   0.01    0.21 

    Male 0.59 -0.53 (0.21) 0.01  0.71 -0.34 (0.27) 0.21  

    Female 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  

Race/Ethnicity   0.93    0.07 

White 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
Black or African 

American 0.90 -0.10 (0.35) 0.77  1.00 0.00 (0.38) 0.99  

Other 1.32 0.28 (0.46) 0.55  2.63 0.97 (0.58) 0.10  

Hispanic or Latino 0.98 -0.02 (0.39) 0.95  0.45 -0.80 (0.41) 0.05  

Education   0.00    0.00 
    < High School 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
    High School 

Graduate 2.91 1.07 (0.33) 0.00  2.30 0.83 (0.36) 0.02  

    Some College 3.73 1.32 (0.35) 0.00  3.36 1.21 (0.36) 0.00  

    College Graduate 3.63 1.29 (0.32) 0.00  4.46 1.50 (0.43) 0.00  
Same Field 

Interviewer   0.45    0.27 

   Yes 1.18 0.17 (0.22) 0.45  1.33 0.29 (0.26) 0.27  

   No 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
SE = standard error. 

NOTE: Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is 
specified for each variable. The agreement criterion for approximate agreement was relaxed by 1 year of age. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.53. Dependence of Age at First Use of Marijuana and Hashish Consistency and Duration of 
Recall for Persons Aged 18 or Older: 2006 NSDUH Reliability Study 

Exact Agreement Approximate Agreement 

Marijuana and 
Hashish Prediction 
Variable 

Odds 
Ratio 

Coefficient
(SE) 

p 
Value 

p Value 
(Wald 

F) 
Odds 
Ratio 

Coefficient 
(SE) 

p 
Value 

p Value 
(Wald 

F) 

Intercept  2.94 1.08 (0.50) 0.03  7.83 2.06 (0.59) 0.00  
Years Since First Use     
  of Marijuana and  
 Hashish 0.98 -0.02 (0.01) 0.03 0.03 0.99 -0.01 (0.02) 0.48 0.48 

Gender   0.02    0.16 

    Male 0.55 -0.59 (0.25) 0.02  0.59 -0.52 (0.37) 0.16  

    Female 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  

Race/Ethnicity   0.08    0.81 

White 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
Black or African 

American 0.48 -0.74 (0.40) 0.07  0.79 -0.23 (0.67) 0.73  

Other 0.38 -0.97 (0.53) 0.07  0.66 -0.42 (0.73) 0.57  

Hispanic or Latino 1.26 0.23 (0.45) 0.61  1.46 0.38 (0.67) 0.57  

Education   0.97    0.14 
    < High School 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
    High School 

Graduate 1.13 0.13 (0.46) 0.79  1.57 0.45 (0.56) 0.42  

    Some College 1.01 0.01 (0.46) 0.99  1.11 0.10 (0.47) 0.82  

    College Graduate 1.14 0.13 (0.41) 0.74  2.77 1.02 (0.50) 0.04  
Same Field 

Interviewer   0.58    0.06 

   Yes 0.86 -0.16 (0.28) 0.58  0.48 -0.74 (0.38) 0.06  

   No 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
SE = standard error. 

NOTE: Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is 
specified for each variable. The agreement criterion for approximate agreement was relaxed by 1 year of age. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 

 



112 

Table 6.54. Dependence of Age at First Use of Cigarettes Consistency and Duration of Recall for Persons 
Aged 24 or Older: 2006 NSDUH Reliability Study 

Exact Agreement Approximate Agreement 

Cigarette Prediction 
Variable 

Odds 
Ratio 

Coefficient
(SE) 

p 
Value 

p Value 
(Wald 

F) 
Odds 
Ratio 

Coefficient 
(SE) 

p 
Value 

p Value 
(Wald 

F) 

Intercept  3.55 1.27 (0.56) 0.02  11.05 2.40 (0.68) 0.00  
Years Since First Use 
  of Cigarettes 0.99 -0.01 (0.01) 0.30 0.30 0.98 -0.02 (0.01) 0.05 0.05 

Gender   0.06    0.08 

    Male 0.67 -0.40 (0.21) 0.06  0.60 -0.52 (0.29) 0.08  

    Female 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  

Race/Ethnicity   0.01    0.10 

White 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
Black or African 

American 0.30 -1.22 (0.41) 0.00  0.45 -0.79 (0.41) 0.06  

Other 0.31 -1.16 (0.63) 0.06  0.48 -0.72 (0.87) 0.41  

Hispanic or Latino 0.64 -0.45 (0.57) 0.43  0.30 -1.21 (0.59) 0.04  

Education   0.06    0.23 
    < High School 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  

    High School Graduate 1.64 0.49 (0.39) 0.20  1.43 0.35 (0.49) 0.47  

    Some College 0.97 -0.03 (0.44) 0.94  0.82 -0.20 (0.53) 0.71  

    College Graduate 0.62 -0.47 (0.42) 0.27  0.58 -0.55 (0.53) 0.30  

Same Field Interviewer   0.42    0.82 

   Yes 0.82 -0.20 (0.25) 0.42  1.08 0.08 (0.33) 0.82  

   No 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
SE = standard error. 
NOTE: Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is 

specified for each variable. The agreement criterion for approximate agreement was relaxed by 1 year of age. 
 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.55. Dependence of Age at First Use of Alcohol Consistency and Duration of Recall for Persons 
Aged 24 or Older: 2006 NSDUH Reliability Study 

Exact Agreement Approximate Agreement 

Alcohol Prediction 
Variable 

Odds 
Ratio 

Coefficient
(SE) 

p 
Value 

p Value 
(Wald 

F) 
Odds 
Ratio 

Coefficient 
(SE) 

p 
Value 

p Value 
(Wald 

F) 

Intercept  0.60 -0.51 (0.50) 0.30  4.02 1.39 (0.48) 0.00  
Years Since First Use     
  of Alcohol 0.99 -0.01 (0.01) 0.04 0.04 0.96 -0.04 (0.01) 0.00 0.00 

Gender   0.05    0.30 

    Male 0.63 -0.46 (0.23) 0.05  0.74 -0.30 (0.29) 0.30  

    Female 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  

Race/Ethnicity   0.67    0.05 

White 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
Black or African 

American 0.80 -0.22 (0.40) 0.58  0.87 -0.13 (0.41) 0.74  

Other 1.70 0.53 (0.49) 0.27  3.28 1.19 (0.61) 0.05  

Hispanic or Latino 1.11 0.10 (0.46) 0.82  0.40 -0.90 (0.46) 0.05  

Education   0.00    0.00 
    < High School 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
    High School 

Graduate 3.72 1.31 (0.40) 0.00  2.35 0.85 (0.40) 0.03  

    Some College 5.30 1.67 (0.42) 0.00  3.81 1.34 (0.40) 0.00  

    College Graduate 4.41 1.48 (0.38) 0.00  4.55 1.51 (0.45) 0.00  
Same Field 

Interviewer   0.46    0.35 

   Yes 1.20 0.18 (0.24) 0.46  1.30 0.26 (0.28) 0.35  

   No 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
SE = standard error. 

NOTE: Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is 
specified for each variable. The agreement criterion for approximate agreement was relaxed by 1 year of age. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.56. Dependence of Age at First Use of Marijuana and Hashish Consistency and Duration of 
Recall for Persons Aged 24 or Older: 2006 NSDUH Reliability Study 

Exact Agreement Approximate Agreement 

Marijuana and 
Hashish Prediction 
Variable 

Odds 
Ratio 

Coefficient
(SE) 

p 
Value 

p Value 
(Wald 

F) 
Odds 
Ratio 

Coefficient 
(SE) 

p 
Value 

p Value 
(Wald 

F) 

Intercept  3.48 1.25 (0.68) 0.07  5.19 1.65 (0.73) 0.02  
Years Since First Use     
  of Marijuana and  
 Hashish 0.98 -0.02 (0.01) 0.09 0.09 1.00 0.00 (0.02) 0.90 0.90 

Gender   0.04    0.13 

    Male 0.56 -0.58 (0.28) 0.04  0.55 -0.59 (0.39) 0.13  

    Female 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  

Race/Ethnicity   0.09    0.63 

White 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
Black or African 

American 0.51 -0.68 (0.48) 0.16  0.82 -0.20 (0.76) 0.79  

Other 0.38 -0.96 (0.58) 0.10  0.68 -0.39 (0.74) 0.60  

Hispanic or Latino 1.96 0.67 (0.52) 0.20  2.31 0.84 (0.79) 0.29  

Education   1.00    0.13 
    < High School 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
    High School 

Graduate 0.93 -0.07 (0.57) 0.90  1.54 0.43 (0.61) 0.48  

    Some College 0.88 -0.12 (0.58) 0.83  1.13 0.12 (0.52) 0.82  

    College Graduate 0.97 -0.03 (0.51) 0.95  2.99 1.09 (0.54) 0.04  
Same Field 

Interviewer   0.47    0.08 

   Yes 0.80 -0.23 (0.31) 0.47  0.48 -0.74 (0.42) 0.08  

   No 1.00 0.00 (0.00) .  1.00 0.00 (0.00) .  
SE = standard error. 

NOTE: Approximate agreement is when responses at both interviews are the same or nearly the same, where "nearly the same" is 
specified for each variable. The agreement criterion for approximate agreement was relaxed by 1 year of age. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.57. Predicted Marginals for Proportion of Agreement between T1 and T2: 2006 NSDUH 
Reliability Study  

Predicted Marginal (SE) 
Substance Agreement Criterion 

Years Since First 
Use Model 1 Model 2 

5 0.66 (0.03) 0.67 (0.03) 
10 0.65 (0.03) 0.66 (0.03) 

Exact 

15 0.64 (0.64) 0.65 (0.03) 
5 0.85 (0.02) 0.85 (0.02) 

10 0.84 (0.02) 0.84 (0.02) 

Cigarettes 

Approximate 

15 0.83 (0.02) 0.83 (0.02) 
5 0.64 (0.03) 0.63 (0.04) 

10 0.62 (0.03) 0.62 (0.03) 
Exact 

15 0.61 (0.03) 0.60 (0.03) 
5 0.90 (0.02) 0.89 (0.02) 

10 0.88 (0.02) 0.87 (0.02) 

Alcohol 

Approximate 

15 0.86 (0.02) 0.85 (0.02) 
5 0.62 (0.04) 0.62 (0.05) 

10 0.60 (0.04) 0.59 (0.04) 
Exact 

15 0.57 (0.03) 0.57 (0.04) 
5 0.82 (0.04) 0.83 (0.05) 

10 0.82 (0.04) 0.82 (0.04) 

Marijuana 

Approximate 

15 0.81 (0.03) 0.81 (0.03) 

NOTE: Model 1 was fitted to all ages (i.e., those aged 12 years old or older) who had nonmissing age at first use data both at T1 and T2, 
without education data. Model 2 was fitted to those aged 18 years old or older who had nonmissing age at first use data both at 
T1 and T2, with education level as a covariate. 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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Table 6.58. Estimated True Prevalence of Past Year Marijuana Use and False Negative Rates, by 
Gender, among Persons Aged 12 or Older: 2006 NSDUH Reliability Study 

Gender Estimated True Prevalence Rates Estimated False Negative Rates 
Male 0.16 0.20 
Female 0.08 0.20 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 

 

Table 6.59. Estimated True Prevalence of Past Year Marijuana Use and False Negative Rates, by 
Race/Ethnicity, among Persons Aged 12 or Older: 2006 NSDUH Reliability Study 

Race/Ethnicity Estimated True Prevalence Rates Estimated False Negative Rates 
White, Non-Hispanic 0.13 0.12 
Black, Non-Hispanic 0.30 0.45 
Other, Non-Hispanic 0.34 0.40 
Hispanic or Latino 0.25 0.16 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
 

Table 6.60. Estimated True Prevalence of Past Year Marijuana Use and False Negative Rates, by 
Age Group, among Persons Aged 12 or Older: 2006 NSDUH Reliability Study 

Age Group Estimated True Prevalence Rates Estimated False Negative Rates 
12 to 17 0.17 0.30 
18 to 25 0.42 0.12 
26 or Older 0.12 0.23 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
 

Table 6.61. Estimated True Prevalence of Past Year Marijuana Use and False Negative Rates, by 
the U.S. Born Indicator, among Persons Aged 12 or Older: 2006 NSDUH Reliability 
Study 

U.S. Born Estimated True Prevalence Rates Estimated False Negative Rates 
Yes 0.17 0.19 
No 0.06 0.64 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
 

Table 6.62. Estimated True Prevalence of Past Year Marijuana Use and False Negative Rates, by 
Metropolitan Status, among Persons Aged 12 or Older: 2006 NSDUH Reliability Study 

Metropolitan Status Estimated True Prevalence Rates Estimated False Negative Rates 
Yes 0.17 0.21 
No 0.10 0.16 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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7. Reliability Findings for Same versus 
Different Interviewer Substudy 

The rationale and design for the same versus different interviewer substudy are provided 
in Section 3.1.2 in Chapter 3. It was of interest to know whether a different interviewer from the 
one who conducted the initial interview (T1) would have any biasing influence on responses to 
the follow-up interview (T2). Because most of the information collected in the National Survey 
on Drug Use and Health (NSDUH) is obtained through the audio computer-assisted self-
interviewing (ACASI) portion of the instrument, it was hypothesized that the field interviewer 
(FI) would have little or no effect on the reliability of survey responses. However, the FI does 
interact with the respondent in several ways: 

• The FI explains the study and its importance in order to motivate the respondent to 
participate. 

• The FI provides informed consent information, including the statement of 
confidentiality of responses in order to motivate the respondent to answer all 
questions truthfully. 

• The FI answers respondent questions before and during the interview administration.  

Additionally, small but somewhat persistent interviewer experience effects on substance use 
prevalence estimates have been observed previously in the main study. Thus, it may still be 
possible for some FI effect to exist.  

Therefore, statistical testing of the hypothesis of "no difference in kappa values between 
the same FI (individuals who had both their interviews administered by the same FI) group and 
the different FI group" was conducted for selected outcome variables. As already noted in this 
report, comparison of kappa values between groups where prevalence rates are not similar may 
be misleading because of the sensitivity of the kappa measure to prevalence rates. However, 
because there was a random assignment of the two study conditions to clusters of sample 
housing units, it was assumed that there was no inherent difference in prevalence rates among the 
clusters assigned to the "same FI" or "different FI" conditions.  

Table 7.1 provides the results of the significance testing. Kappa values were the same or 
had only small differences between the "same FI" and "different FI" groups. Indeed, only one p 
value was significant at the 0.05 level. This is reassuring for two reasons. First, it indicates that 
the administration by the same FI or different FI did not affect the reliability of survey responses. 
Second, observing kappa values so similar between the two groups indicates that the precision of 
the estimated kappas is high. 
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Table 7.1. Impact of the Administration of Both Interviews by the Same Field Interviewer (FI) or 
by Different FIs on the Reliability of Selected Measures: 2006 NSDUH Reliability Study 

Same FI Different FI 
Variable N Kappa SE n Kappa SE 

Difference 
Kappa t Statistic p Value 

Past Year Marijuana 
Use 2,063 0.82 0.04 1,065 0.82 0.05 0.00 -0.03 0.97 

K6 Score1          
  Exact Agreement 1,410 0.21 0.03 718 0.21 0.03 0.00 0.02 0.98 
  Approximate 
       Agreement 1,410 0.64 0.04 718 0.64 0.05 0.00 -0.05 0.96 
Dependence or Abuse –

Illicit Drugs or 
Alcohol 981 0.70 0.07 541 0.62 0.08 0.07 0.73 0.47 

Age          
   12 to 17 101 0.34 0.14 71 0.63 0.17 0.29 -1.30 0.19 
   18 to 25 419 0.53 0.09 226 0.49 0.13 0.04 0.29 0.77 
   26 or Older 461 0.74 0.08 244 0.62 0.11 0.12 0.84 0.40 
Days Missed School or 

Work2          
   Exact Agreement 1,541 0.47 0.05 804 0.43 0.05 0.04 0.50 0.62 
   Approximate 
       Agreement 1,541 0.56 0.14 804 0.39 0.09 0.17 1.00 0.32 
Annual Family Income3           
   Exact Agreement 1,810 0.77 0.04 914 0.75 0.05 0.01 0.21 0.83 
   Approximate 
       Agreement 1,810 1.00 0.00 914 0.99 0.00 0.01 1.56 0.12 
Industry Code          
     4-Digit Code 1,288 0.73 0.03 658 0.63 0.04 0.11 1.96 0.05 
     2-Digit Code 1,288 0.84 0.03 658 0.80 0.03 0.04 0.96 0.34 
Occupation Code          
     4-Digit Code 1,288 0.77 0.03 658 0.68 0.04 0.08 1.75 0.08 
     2-Digit Code 1,288 0.85 0.03 658 0.81 0.03 0.04 1.04 0.30 

SE = standard error. 
1 The agreement criterion for approximate agreement was relaxed by three points. 
2 This variable was created based on the number of days the respondent missed school or work due to sickness or injury in the past 30 

days. The agreement criterion for approximate agreement was relaxed by 3 days. 
3 Levels for this annual family income variable are "less than $20,000," "$20,000-$49,999," "$50,000-$74,999," and "$75,000 or more." 
The agreement criterion for approximate agreement was relaxed by one category. 
 
Source:  SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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8. Impact of Time between Interviews on 
Reliability 

One of the main assumptions in the initial interview (T1) and reinterview (T2) 
methodology for the 2006 National Survey on Drug Use and Health (NSDUH) Reliability Study 
was that respondents would not make a conscious effort to recall and repeat their earlier 
responses at the second interview. As more time passed since the first interview, this became less 
of a concern because respondents would be more likely to forget their responses at the first 
interview. Therefore, it was of interest to test whether there was a statistically significant effect 
of the number of days between the two interviews. (See Section 5.4 for the distribution of the 
number of days between interviews.) 

A test was conducted of the effect of the number of days between the interviews by 
dividing the sample into two nearly equal groups: (a) those who had their second interview less 
than 9 days after the first, and (b) those whose two interviews had 9 or more days between them 
(the weighted median of the time between interviews was 8 days). The kappa values for selected 
outcome variables were compared, and the differences tested for significance. Similar to the 
testing in Chapter 6, comparing the kappa values between the two groups is legitimate because 
the number of days between interviews is independent of the prevalence rates. 

Table 8.1 provides the results of the significance testing. Kappa values between the "less 
than 9 days" and "9 days or more" between interviews were the same or had only small 
differences, with the exception of one outcome, "dependence or abuse – any illicit drug or 
alcohol," where the p value was 0.00. Interestingly, and unexpectedly, the kappa for those who 
had their interviews less than 9 days apart was 0.55, whereas those whose second interview was 
further separated from their first interview had a kappa of 0.80. Note that multiple testing often 
results in at least one significant p value because of chance alone. The only significant difference 
here is in the counterintuitive direction, so this may not be a true difference, but rather an artifact 
of random sampling.  

Additional information on the distribution of responses to the follow-up questions by the 
number of days between interviews is presented in Appendix C. 



120 

Table 8.1. Impact of the Time between Interviews on the Reliability of Selected Measures: 2006 
NSDUH Reliability Study 

Time between Interviews: 
Less Than 9 Days 

Time between Interviews: 
9 Days or More 

Variable n Kappa SE n Kappa SE 
Difference 

Kappa t Statistic 
p 

Value 
Lifetime Use          

Cigarettes 1,904 0.92 0.02 1,232 0.92 0.03 0.00 -0.11 0.91 
Alcohol 1,903 0.85 0.03 1,232 0.80 0.07 0.05 0.65 0.51 
Marijuana 1,902 0.93 0.02 1,230 0.94 0.02 -0.01 -0.35 0.73 

Past Year Use          
Cigarettes 1,899 0.93 0.02 1,230 0.92 0.02 0.01 0.44 0.66 
Alcohol 1,901 0.90 0.02 1,229 0.89 0.04 0.01 0.34 0.73 
Marijuana 1,900 0.78 0.05 1,228 0.86 0.04 -0.07 -1.20 0.23 

Age at First Use – 
Exact Agreement          
Cigarettes 1,050 0.60 0.04 701 0.57 0.05 0.03 0.45 0.65 
Alcohol 1,312 0.50 0.03 869 0.52 0.05 -0.01 -0.22 0.82 
Marijuana 704 0.51 0.05 456 0.48 0.05 0.03 0.45 0.65 

Age at First Use – 
Approximate 
Agreement1          
Cigarettes 1,050 0.72 0.04 701 0.70 0.06 0.01 0.21 0.83 
Alcohol 1,312 0.68 0.04 869 0.68 0.06 0.00 0.06 0.95 
Marijuana 704 0.77 0.05 456 0.70 0.07 0.07 0.77 0.44 

K6 Score2          
Exact Agreement 1,286 0.21 0.03 842 0.21 0.04 0.00 -0.08 0.94 
Approximate 

Agreement 1,286 0.63 0.04 842 0.65 0.06 -0.02 -0.23 0.82 
Dependence or 

Abuse – Illicit 
Drugs or Alcohol 911 0.55 0.06 611 0.80 0.06 -0.26 -3.02 0.00 

SE = standard error. 
1 The agreement criterion for approximate agreement was relaxed by 1 day. 
2 The agreement criterion for approximate agreement was relaxed by three points. 
 
Source:  SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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9. Recommendations for Future Reliability 
Studies 

The Reliability Study described in this report provides useful information about the 
reliability of survey responses, and this report provides general procedural guidelines for future 
studies of reliability. Because of the length and sensitivity of the National Survey on Drug Use 
and Health (NSDUH) interview, providing an adequate monetary incentive is probably 
paramount to achieving a high response rate and to getting the respondent to agree to the 
reinterview within the time window desired. Shorter interviews with less sensitive content and a 
less stringent reinterview time window would likely not require as great a monetary incentive as 
was used in this study.  

The substudy comparing respondents interviewed by the same interviewer for both 
interviews with respondents interviewed by different interviewers showed there was no 
consistent evidence of the presence of an interviewer effect for the reinterview. Because the 
major part of the NSDUH interview uses audio computer-assisted self-interviewing (ACASI), 
any potential interviewer effect is likely diminished. Surveys with more interviewer-
administered questions may be more prone to showing interviewer effects. The extent to which 
that is the case has yet to be determined. 

Although there were no consistent significant differences in reliability because of the 
length of time between the initial interview and the reinterview, the follow-up questions (see 
Appendix C) generally showed that respondents with less time between the T1 and T2 interviews 
remembered the questions and their initial answers better than did respondents with more time 
between interviews. Thus, it was felt that the more time that can be allowed between interviews, 
the better the conditions for testing reliability of questions should be. However, this does have to 
be considered in relation to the reference period for the questions. In the NSDUH case, those 
questions that ask about behaviors that occurred in the past 30 days are subject to showing less 
reliability simply because the reference period is so short that the time between the initial and 
follow-up interviews could legitimately result in the initial and follow-up interview responses 
being different because of the time period covered by the reference period. Systematically 
varying the interval between interviews to examine effects on reliability could be a useful 
manipulation under certain conditions. 

Because of the potential for context effects in questionnaire design, readministering the 
same questionnaire at both the initial and reinterview times, as in the 2006 Reliability Study, is 
recommended. Subsetting the questionnaire to a set of what the researcher considers the "key" 
questionnaire items has the potential for introducing unexpected context effects that could mask 
the reliability of the questions tested.  

The analysis of the NSDUH questions in this study showed that questions about factual 
personal events were more reliable than questions that asked for a respondent's opinion or 
intentions or questions that addressed issues that carried social stigma. Thus, a test/retest 
protocol to assess the reliability of opinion or feeling questions, questions about a person's 
intentions, questions about issues that carry a social stigma, or questions of personal activities 
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that can change rapidly in a matter of days may yield lower reliability responses. Although these 
results are not surprising, not many studies in the literature have similar findings. Comparing the 
reliability of questions on behaviors or attitudes that vary in social desirability as perceived by 
the researcher could yield insights into the relative extent to which they are stigmatized by the 
population being surveyed. Analyses involving Hui-Walter modeling may also be able to shed 
light on these issues.  
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Appendix A: Description of NSDUH 

This appendix describes the sample design, data collection methodology, and data 
processing for the main study of the 2006 National Survey on Drug Use and Health8 (NSDUH). 
Special features of Spanish interviews and editing and weighting procedures for the NSDUH 
Reliability Study conducted in 2006 are discussed. 

A.1. Sample Design 

The 2006 NSDUH is part of a coordinated 5-year sample design providing estimates for 
all 50 States plus the District of Columbia for the years 2005 through 2009. The respondent 
universe is the civilian, noninstitutionalized population aged 12 years old or older residing within 
the United States. The survey includes persons living in noninstitutionalized group quarters (e.g., 
shelters, rooming/boarding houses, college dormitories, migratory workers' camps, halfway 
houses), and civilians living on military bases. Persons excluded from the survey include persons 
with no fixed household address (e.g., homeless and/or transient persons not in shelters), active-
duty military personnel, and residents of institutional group quarters, such as correctional 
facilities, nursing homes, mental institutions, and long-term hospitals. 

Although there is no planned overlap with the 1999 through 2004 samples, a coordinated 
design for 2005 through 2009 facilitates 50 percent overlap in second-stage units (area segments) 
within each successive 2-year period from 2005 through 2009. Because the 2005 design enables 
estimates to be developed by State in all 50 States plus the District of Columbia, States may be 
viewed as the first level of stratification as well as a reporting variable.  

For the 50-State design, 8 States were designated as large sample States (California, 
Florida, Illinois, Michigan, New York, Ohio, Pennsylvania, and Texas) with target sample sizes 
of 3,600. In 2006, sample sizes in these States ranged from 3,512 to 3,671. For the remaining 
42 States and the District of Columbia, the target sample size was 900. Sample sizes in these 
States ranged from 862 to 1,000 in 2006. This approach ensures there is sufficient sample in 
every State to support small area estimation (SAE)9 while at the same time maintaining 
efficiency for national estimates. 

States were first stratified into a total of 900 State sampling (SS) regions (48 regions in 
each large sample State and 12 regions in each small sample State). These regions were 
contiguous geographic areas designed to yield the same number of interviews on average.10 
Unlike the 1999 through 2001 NHSDAs and the 2002 through 2004 NSDUHs in which the 
first-stage sampling units were clusters of census blocks called area segments, the first stage of 

                                                 
8 Prior to 2002, the survey was known as the National Household Survey on Drug Abuse (NHSDA). 
9 SAE is a hierarchical Bayes modeling technique used to make State-level estimates for approximately 20 

substance use–related measures. For more details, see the State Estimates of Substance Use from the 2004-2005 
National Surveys on Drug Use and Health (Wright, Sathe, & Spagnola, 2007).  

10 Areas were defined using 2000 census geography. Dwelling units (DUs) and population counts were 
obtained from the 2000 census data supplemented with revised population counts from Claritas 
(http://cluster1.claritas.com/claritas/Default.jsp). 
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selection for the 2005 through 2009 NSDUHs was census tracts.11 This stage was included to 
contain sample segments within a single census tract to the extent possible.12  

For each SS region, 48 census tracts were selected with probability proportional to size. 
Within sampled census tracts, adjacent census blocks were combined to form the second-stage 
sampling units or area segments. One area segment was selected within each sampled census 
tract with probability proportional to population size to support the 5-year sample and any 
supplemental studies that the Substance Abuse and Mental Health Services Administration 
(SAMHSA) may choose to field.13 Of these segments, 24 were designated for the coordinated 
5-year sample, and 24 were designated as "reserve" segments. Eight sample segments per SS 
region were fielded during the 2006 survey year. 

These sampled segments were allocated equally into four separate samples, one for each 
3-month period (calendar quarter) during the year. That is, a sample was selected from two 
segments in each calendar quarter so that the survey was essentially continuous in the field. In 
each of the area segments, a listing of all addresses was made, from which a national sample of 
182,459 addresses was selected. Of the selected addresses, 151,288 were determined to be 
eligible sample units. In these sample units (which can be either households or units within group 
quarters), sample persons were randomly selected using an automated screening procedure 
programmed in a handheld computer carried by the interviewers. The number of sample units 
completing the screening was 137,057. Youths aged 12 to 17 years and young adults aged 18 to 
25 years were oversampled at this stage. Because of the large sample size, there was no need to 
oversample racial/ethnic groups, as was done on surveys prior to 1999. Nationwide, 85,034 
persons were selected. Consistent with previous surveys in this series, the final respondent 
sample of 67,802 persons was representative of the U.S. general population (since 1991, the 
civilian, noninstitutionalized population) aged 12 or older. In addition, State samples were 
representative of their respective State populations. More detailed information on the disposition 
of the national screening and interview sample can be found in Appendix B of the 2006 national 
results report (Office of Applied Studies [OAS], 2007). 

The survey covers residents of households (living in houses/townhouses, apartments, 
condominiums, etc.), persons in noninstitutional group quarters (e.g., shelters, rooming/boarding 
houses, college dormitories, migratory workers' camps, halfway houses), and civilians living on 
military bases. Although the survey covers residents of these types of units (they are given a 
nonzero probability of selection), the sample sizes of most specific groups are too small to 
provide separate estimates.  

More information on the sample design can be found in the 2006 NSDUH sample design 
report by Morton et al. (2007-2008). 

                                                 
11 Census tracts are relatively permanent statistical subdivisions of counties and provide a stable set of 

geographic units across decennial census periods. 
12 Some census tracts had to be aggregated in order to meet the minimum DU requirement of 150 DUs in 

urban areas and 100 DUs in rural areas.  
13 For more details on the 5-year sample, see the 2006 sample design report in the 2006 NSDUH 

Methodological Resource Book (Morton, Chromy, Hunter, & Martin, 2007-2008).  
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A.2. Data Collection Methodology 

The data collection method used in NSDUH involves in-person interviews with sample 
persons, incorporating procedures that would be likely to increase respondents' cooperation and 
willingness to report honestly about their illicit drug use behavior. Confidentiality is stressed in 
all written and oral communications with potential respondents. Respondents' names are not 
collected with the data, and computer-assisted interviewing (CAI) methods are used to provide a 
private and confidential setting to complete the interview. 

Introductory letters are sent to sampled addresses, followed by an interviewer visit. A 
5-minute screening procedure using a handheld computer involves listing all household members 
along with their basic demographic data. The computer uses the demographic data in a 
preprogrammed selection algorithm to select zero to two sample persons, depending on the 
composition of the household. This selection process is designed to provide the necessary sample 
sizes for the specified population age groupings. In areas where a third or more of the households 
contain Spanish-speaking residents, the initial introductory letters written in English are mailed 
with a Spanish version on the back. All interviewers carry copies of this letter in Spanish. If the 
interviewer is not certified bilingual, he or she will use preprinted Spanish cards to attempt to 
find someone in the household who speaks English and who can serve as the screening 
respondent or who can translate for the screening respondent. If no one is available, the 
interviewer will schedule a time when a Spanish-speaking interviewer can come to the address. 
In households where a language other than Spanish is encountered, another language card is used 
to attempt to find someone who speaks English to complete the screening. 

The NSDUH interview is available in English and Spanish, and both versions have the 
same content. If the sample person prefers to complete the interview in Spanish, a certified 
bilingual interviewer is sent to the address to conduct the interview. Because the interview is not 
translated into any other language, if a sample person does not speak English or Spanish, the 
interview is not conducted. As noted in Section 3.3, sample persons who chose to complete the 
interview in Spanish were not eligible to participate in the Reliability Study. 

Interviewers attempt to conduct the NSDUH interview immediately with each selected 
person in the household. The interviewer requests the selected respondent to identify a private 
area in the home to conduct the interview away from other household members. The interview 
averages about an hour in length and includes a combination of CAPI (computer-assisted 
personal interviewing, in which the interviewer reads the questions) and ACASI (audio 
computer-assisted self-interviewing).  

The NSDUH interview consists of a core section and noncore (i.e., supplemental) 
sections. A core set of questions critical for basic trend measurement of prevalence estimates 
remains in the survey every year and comprises the first part of the interview. Noncore questions, 
or modules, that can be revised, dropped, or added from year to year make up the remainder of 
the interview. The core consists of initial demographic items (which are interviewer-
administered) and self-administered questions pertaining to the use of tobacco, alcohol, 
marijuana, cocaine, crack cocaine, heroin, hallucinogens, inhalants, pain relievers, tranquilizers, 
stimulants, and sedatives. Topics in the remaining noncore self-administered sections include 
(but are not limited to) injection drug use, perceived risks of substance use, substance 
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dependence or abuse, arrests, treatment for substance use problems, pregnancy and health care 
issues, and mental health issues. Noncore demographic questions (which are interviewer-
administered and follow the ACASI questions) address such topics as immigration, current 
school enrollment, employment and workplace issues, health insurance coverage, and income. It 
should be noted that some of the noncore portions of the interview have remained in the survey, 
relatively unchanged, from year to year (e.g., current health insurance coverage, employment). 

Thus, the interview begins in CAPI mode with the field interviewer (FI) reading the 
questions from the computer screen and entering the respondent's replies into the computer. The 
interview then transitions to the ACASI mode for the sensitive questions. In this mode, the 
respondent can read the questions silently on the computer screen and/or listen to the questions 
read through headphones and enter his or her responses directly into the computer. At the 
conclusion of the ACASI section, the interview returns to the CAPI mode with the interviewer 
completing the questionnaire. Each respondent who completes a full interview is given a $30 
cash payment as a token of appreciation for his or her time. 

No personal identifying information is captured in the CAI record for the respondent. 
Interviewers transmit the completed interview data to RTI in Research Triangle Park, North 
Carolina, via home telephone lines. 

A.3. Data Processing 

Computers at RTI direct the information to a raw data file (i.e., in which no logical 
editing or statistical imputation has been done) that consists of one record for each completed 
interview. Cases are retained only if respondents provided data on lifetime use of cigarettes and 
at least nine other substances in the core section of the questionnaire. Some editing and 
consistency checks are done by the CAI program during the interview; however, the output from 
the CAI is considered the raw data. For the Reliability Study, there were instances where using 
the strictly raw data was not meaningful. Thus, there was some "light editing" done to some of 
the data to make the reliability analyses meaningful. The light editing included assignment of 
numerical codes to certain classes of responses, collapsing all missing and unknown categories to 
a SAS® missing code, and similar types of consistency edits. Also, for questions like the 
substance use gate questions, if the respondent either refused or responded "don't know," follow-
up probing questions were asked. This series of questions was used to determine the outcome 
variable, and the Reliability Study analyzed this outcome variable instead of the individual 
component variables. None of the additional, more complex edits and consistency checks nor 
statistical imputation applied to the main NSDUH data was applied to the Reliability Study data 
for this analysis. See Section 3.8.1 for more details. 

For a description of data coding and logical editing procedures and statistical imputation 
procedures used to construct datasets used in other analyses of NSDUH data, see the section on 
data processing in Appendix A in the 2006 national results report (OAS, 2007) or the section on 
general editing in the 2006 Methodological Resource Book (Kroutil & Handley, 2008).  

Analyses conducted for this report used analysis weights developed for the 2006 
NSDUH. The general approach to developing and calibrating analysis weights involved 
developing design-based weights, dk, as the product of the inverse of the selection probabilities at 
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each selection stage. Similar to the 2005 NSDUH, the 2006 NSDUH used a four-stage sample 
selection scheme in which an extra selection stage of census tracts was added before the 
selection of a segment. Thus, the design-based weights, dk, for the 2006 NSDUH incorporated 
the extra layer of sampling selection to reflect the sample design change. Adjustment factors, 
ak(λ), then were applied to the design-based weights to adjust for nonresponse, to poststratify to 
known population control totals, and to control for extreme weights when necessary. In view of 
the importance of State-level estimates with the 50-State design, it was necessary to control for a 
much larger number of known population totals. Several other modifications to the general 
weight adjustment strategy that had been used in past surveys also were implemented for the first 
time beginning with the 1999 CAI sample. 

Weight adjustments were based on a generalization of Deville and Särndal's (1992) logit 
model. This generalized exponential model (GEM) (Folsom & Singh, 2000) incorporates unit-
specific bounds (Rk, uk), k0s, for the adjustment factor ak(λ) as follows: 
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This general approach was used at several stages of the weight adjustment process, 
including (1) adjustment of household weights for nonresponse at the screener level, (2) 
poststratification of household weights to meet population controls for various demographic 
groups by State, (3) adjustment of household weights for extremes, (4) poststratification of 
selected person weights, (5) adjustment of responding person weights for nonresponse at the 
questionnaire level, (6) poststratification of responding person weights, and (7) adjustment of 
responding person weights for extremes. 

Every effort was made to include as many relevant State-specific covariates (typically 
defined by demographic domains within States) as possible in the multivariate models used to 
calibrate the weights (nonresponse adjustment and poststratification steps). Because further 
subdivision of State samples by demographic covariates often produced small cell sample sizes, 
it was not possible to retain all State-specific covariates (even after meaningful collapsing of 
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covariate categories) and still estimate the necessary model parameters with reasonable 
precision. Therefore, a hierarchical structure was used in grouping States with covariates defined 
at the national level, at the census division level within the Nation, at the State group within the 
census division, and, whenever possible, at the State level. In every case, the controls for the 
total population within a State and the five age groups (12 to 17, 18 to 25, 26 to 34, 35 to 49, 
50 or older) within a State were maintained except that, in the last step of poststratification of 
person weights, six age groups (12 to 17, 18 to 25, 26 to 34, 35 to 49, 50 to 64, 65 or older) were 
used. Census control totals by age, race, gender, and Hispanicity were required for the civilian, 
noninstitutionalized population of each State. Beginning with the 2002 NSDUH, the Population 
Estimates Branch of the U.S. Census Bureau has produced the necessary population estimates in 
response to a special request based on the 2000 census.  

Consistent with the surveys from 1999 onward, control of extreme weights through 
separate bounds for adjustment factors was incorporated into the GEM calibration processes for 
both nonresponse and poststratification. This is unlike the traditional method of winsorization in 
which extreme weights are truncated at prespecified levels and the trimmed portions of weights 
are distributed to the nontruncated cases. In GEM, it is possible to set bounds around the 
prespecified levels for extreme weights, and then the calibration process provides an objective 
way of deciding the extent of adjustment (or truncation) within the specified bounds. A step was 
added to poststratify the household-level weights to obtain census-consistent estimates based on 
the household rosters from all screened households; these household roster-based estimates then 
provided the control totals needed to calibrate the respondent pair weights for subsequent 
planned analyses. An additional step poststratified the selected person sample to conform to the 
adjusted roster estimates. This additional step takes advantage of the inherent two-phase nature 
of the NSDUH design. The final step poststratified the respondent person sample to external 
census data (defined within the State whenever possible, as discussed above). For more detailed 
information, see the section on person-level sampling weight calibration in the 2006 NSDUH 
Methodological Resource Book (Chen et al., 2008). 

The Reliability Study sample was embedded within the main study sample of the 2006 
NSDUH. Therefore, the initial weight for the Reliability Study sample is a product of the final 
adjusted NSDUH main study analysis weight (ANALWT) and the inverse probability of 
selecting NSDUH respondents for reinterviewing in the Reliability Study. This initial weight 
then was adjusted through a nonresponse adjustment and a poststratification adjustment to 
account for bias due to nonresponse and coverage. The final analysis weight for the Reliability 
Study is the product of the initial weight and two adjustment factors. 

One of the adjustment factors was the nonresponse adjustment. A weighting class 
adjustment method was used to correct weights resulting from the NSDUH respondents who 
were selected for the Reliability Study and who failed to complete the reinterview. Age group 
(12 to 17, 18 to 25, 26 to 34, 35 to 49, and 50 or older) and race/ethnicity (Hispanic, non-
Hispanic White, non-Hispanic black, and non-Hispanic others) were used to form the weighting 
class cells, then a cell-level adjustment factor was calculated. 

The other adjustment factor was the poststratification adjustment. The Reliability Study 
sample excluded residents of Alaska and Hawaii, residents of noninstitutional group quarters 
(e.g., shelters, rooming houses, dormitories), and persons who do not speak English. 



133 

Additionally, households in which two persons were selected were excluded; that is, reinterviews 
were conducted in households that were designated for the Reliability Study where only one 
person was selected. The poststratification adjustment was to reduce coverage bias and GEM 
was used for the poststratification. The predictor variables used in GEM were age group (12 to 
17, 18 to 25, 26 to 34, 35 to 49, 50 to 64, and 65 or older), race (white, black, American Indian or 
Alaska Native, Asian, and two or more races), Hispanicity, gender, and some lower order 
interactions between these variables. The control totals for the poststratification were estimated 
from the census population estimates, excluding the population from Alaska and Hawaii, the 
population of institutional group quarters, and the population that does not speak English. To 
obtain the estimated control totals, a proportion of NSDUH respondents interviewed in nongroup 
quarters and in English was calculated using the pooled 2004, 2005, and 2006 NSDUH data for 
each demographic domain formed by intersecting age group, race, Hispanicity, and gender. The 
2006 population estimates provided by the Census Bureau then were multiplied by these domain-
specific proportions. 

Estimates were computed using a multiprocedure package, SUDAAN® Software for 
Statistical Analysis of Correlated Data. SUDAAN was deigned for the statistical analysis of data 
collected using stratified, multistage cluster sampling designs, as well as other observational and 
experimental studies involving repeated measures or studies subject to cluster correlation effects 
(RTI International, 2004).  
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Appendix B: Statistical Procedures  

This appendix provides additional information on several statistics and related issues 
discussed in this report's chapters: kappa dependence on prevalence rates, computation of kappa 
standard errors, the index of inconsistency (IOI), and the kappa suppression rule. 

B.1. Kappa Dependence on Prevalence Rates 

Raw agreement rates can be misleading because most of the agreement can be due to 
chance agreement. For example, assume that 99 percent of the responses to a "yes/no" question 
are "no" at either the initial interview, T1, or the follow-up interview, T2, and assume that the 
responses at T2 are independent of those given at T1. Then the probability of agreement under 
the independence assumption (referred to as "chance agreement") is 0.992 + 0.012, which is 
approximately 98 percent, even though the agreement in this case is only due to chance. Because 
Cohen's kappa (κ) corrects for chance agreement, it is a widely used measure (Cohen, 1960). 
However, Cohen's kappa is known to be sensitive to the prevalence rate, and its behavior when 
the prevalence rates are very close to the endpoints of the [0, 1] range should be kept in mind. 
For example, if the false positive (FP) rate is 1 percent and the false negative (FN) rate is 20 
percent, the value of kappa can range from near 0 to about 0.7 as a function of the true 
prevalence (Figure B.1).  

Figure B.1. Kappa Dependence on Prevalence Rates 

 
Thompson and Walter (1988) mentioned that the raw percentage agreement "has long 

been recognized as a potentially misleading index" because of chance agreement, for which 
Cohen's kappa corrects. They discussed the issues with kappa's behavior near the endpoints 0 and 
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1. However, they cited Shrout, Spitzer, and Fleiss (1987) who maintained that "the dependence 
of kappa on prevalence may in fact be a desirable property."  

B.2. Computation of Kappa Standard Errors 

The common approach to variance estimation for the kappa measure is to use the Fleiss, 
Cohen, and Everitt (1969) asymptotic variance formula (see also Agresti, 2002). It assumes an 
independent sample with equal probabilities of inclusion. The NSDUH Reliability Study sample 
design is complex, involving stratification, clustering, and unequal weighting to account for 
variable probabilities of inclusion and nonresponse adjustments. This may have a significant 
effect on the point estimates of kappa and the estimation of its variance.  

Point estimates of kappa corrected for the design are straightforward. These are obtained 
by using weighted estimates of the proportions 00 01 01, , ,p p p  and 11p  in the definition of kappa. 

The variance estimate, however, is more involved. Feder (2006) developed a Taylor 
linearization variance estimation method for the binary case. The method subsequently was 
generalized to all other types of categorical variables, including ordinal variables where both 
exact and relaxed agreement kappas were calculated. The method was implemented in SAS® and 
SUDAAN® macros and used to derive all of the standard errors in this report. 

The method essentially first calculates a first-order Taylor approximation to the kappa. 
The variance of the mean of residuals from the approximation then is estimated using SUDAAN. 
The variance of this mean is used as an estimate of the variance of the kappa. Feder (2006) 
showed by means of simulations that the approximation is good. 

B.3. Index of Inconsistency (IOI) 

The IOI was used in this report to measure the inconsistencies between the initial 
interview (T1) and follow-up interview (T2) responses for continuous and scale variables. Low 
values of IOI indicate high reliability of responses. The advantage of using the IOI is that it 
reflects the magnitude of the differences between the T1 and T2 values. (Note that a generalized 
form of the kappa measure is also capable of reflecting the magnitude of differences between the 
measurements. However, this alternative would have required a subjective choice of weights.) 
The IOI was defined by Pritzker and Hanson (1962) as the ratio of the response variance to the 
total variance. The IOI can be written as follows:  

,
2σRIOI
2σT

=  
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where 2
Rσ  is half the average squared difference between potential T1 and T2 values in the 

population, and 2
Tσ  is the average total variance of potential responses across the population in 

T1 and T2. The estimation of IOI is given more formal expression below. 

B.3.1 Point Estimation 

In this report, the IOI is estimated as follows: Let 1iy  and 2iy  be the T1 and T2 responses 

given by subject i . Denote by 1y  and 2y  the weighted average of 1iy , 2iy , respectively. A nearly 

unbiased estimator for IOI is then  
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(see Cochran, 1977, p. 387). In this equation, n  is the sample size, and iw  is the survey weight 

attached to subject .i  

When 1iy and 2iy  have a common mean, ,iy +  and variance, 2
( ) ,R iσ  for all individuals in 

the population, the numerator of IOI is the average response variance in the population, hence 
the symbol 2

Rσ . The denominator of IOI is the average variance of the ity  across the population 

(the variance of each ity  is the sum of 2
( )R iσ  and the variance of +iy  around the population 

mean).  

B.3.2 Variance Estimation 

The variance estimation of the Î  in this report is based on Taylor linearization. Note that 
/ ,=IOI G H  where G is the weighted sum of 2

21 )( iii yya −= , and H is the weighted sum of 
2

22
2

11 )()( yyyyb iii −+−= . Therefore, the variance of Î  is approximately equal to that of the 

total of 21= −i i ir H a G H b( / ) ( / ) . 

B.3.3 Relationships between the IOI and Other Reliability Measures for Dichotomous 
Outcomes 

Let y be a dichotomous variable with response levels 0 and 1. Let the response given by 
subject i at time t be yit. Denote the estimated raw agreement rate by A and the estimated chance 
agreement by C. 

Then an estimator of κ−1  is  
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In the above formula, iw  is the survey weight, 1y  and 2y  are the weighted means at T1 and T2 

(respectively), and Ν̂  is the estimated domain size. 

The numerator of Î  is equal to the right-hand side of the last expression for κ̂1−  above. 

Thus, Î  equals κ̂1−  when 1 2 1 2( 2 )+ − =N̂ y y y y  
2 2

1 1
( ) .

= =
− n

i it tt i
w y y  Simple algebra (and 

using the fact that 0 or 1=ity  implies 2
itit yy =  for any ni ,...,1=  and 1,2)=t  shows that the 

denominators are equal if and only if 2 2
1 2y y+ =  1 22 ,y y or, equivalently, .21 yy =  Otherwise, 

ˆ ˆ1 .> −I κ  

B.4 Kappa Suppression Rule 

A suppression rule was designed for this Reliability Study for the purpose of avoiding the 
presentation of the kappa estimate when the prevalence rate for a variable is very low (close to 0) 
or very high (close to 100 percent). (See Section B.1 of this appendix for a discussion of the 
paradoxical behavior of kappa when the prevalence is near 0 or 100.) The tables presented in 
Chapter 6 show a prevalence rate (weighted percent reporting condition) that is based on all 
responses to the initial interview, T1, whether or not the respondent completed the follow-up 
interview, T2. The prevalence rates used in the suppression rule require that a given respondent 
provide responses for both the initial and follow-up interviews. For this reason, the prevalence 
rate shown in the tables in Chapter 6 could be different from the prevalence rate computed for 
the suppression rule. Thus, there are times when the prevalence rate shown in a table is less than 
or equal to 1 percent or greater than or equal to 99 percent, and the associated kappa estimate is 
not suppressed. Similarly, the prevalence rate in the table could be greater than 1 percent or less 
than 99 percent and the associated kappa estimate be suppressed. 

Denote the percentage of individuals responding "yes" to a dichotomous question at T1 
(respectively T2) by P1 (respectively P2). In the notation of Section 4.1, P1 = 100*p1+ and P2 = 
100*p+1. (Note that P1 and P2 are calculated using the subsample consisting of individuals who 
had valid responses at both T1 and T2.) Then, the estimated kappa is suppressed when both 
conditions below are satisfied: 

• P1 ≤ 1 percent or P1 ≥ 99 percent or P2 ≤ 1 percent or P2 ≥ 99 percent and 

• |P1 – P2| ≤ 1 percent. 
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Appendix C: Results of the T2 Interview 
Follow-Up Questions 

For the 2006 National Survey on Drug Use and Health (NSDUH) Reliability Study, 
persons who completed the follow-up interview, T2, were asked an additional set of audio 
computer-assisted self-interviewing (ACASI) questions to gauge how much respondents felt they 
had remembered from the initial interview, T1, to the T2 interview, and whether their responses 
at the T2 interview were the same as their responses at the T1 interview. The questions and 
frequency of responses for all respondents and for respondents in the same versus different 
interviewer substudy conditions are presented in this appendix's tables. Each table shows 
frequencies and weighted percentages for each response level of each follow-up question by two 
groups defined by the number of days between T1 and T2: less than 9 days and 9 days or more. 
The tables also provide a p value for a chi-square test of the equality of the distribution across the 
levels between two groups: (1) those for whom there were less than 9 days between T1 and T2, 
and (2) those for whom T2 occurred 9 days or more after T1. A p value of less than or equal to 
.05 indicates the significance of the differences between the two groups. 

Table C.1 presents the results for all respondents regardless of whether the respondent 
was in the same or different interviewer substudy group. Most respondents (over 77 percent) 
reported that they remembered most or all of their answers to the tobacco, alcohol, and marijuana 
use questions from the first interview. Respondents reported that most or all of their answers to 
the tobacco, alcohol, and marijuana use questions were the same for both interviews. There was 
generally greater recall of answers and greater reporting of the same answers at T1 and T2 for 
those persons whose T2 interview was less than 9 days after their T1 interview. However, none 
of the p values for these questions was significant. 

Table C.1. Weighted Distribution of the Responses to the Follow-Up Questions across All 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 3,136 100.0 1,904 55.8 1,232 44.2 
FOLLW01 (Chi-Square p Value = 0.2926) During the time between the first and second interviews, 
did you think about your use or nonuse of tobacco, alcohol, and other drugs more than usual, about the 
same as usual, or less than usual?  

More Than Usual 694 18.9 450 19.2 244 18.6 
About the Same as Usual 2,002 66.6 1,169 64.1 833 69.8 
Less Than Usual 401 13.7 262 15.8 139 11.1 
Don't Know 29 0.5 15 0.6 14 0.5 
Refused 8 0.2 7 0.3 1 0.0 
Blank 2 0.0 1 0.0 1 0.1 

(continued) 
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Table C.1. Weighted Distribution of the Responses to the Follow-Up Questions across All 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 
(continued) 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 3,136 100.0 1,904 55.8 1,232 44.2 
FOLLW02 (Chi-Square p Value = 0.0569) How many of the questions in this interview do you think 
were the same as the questions in the first interview? 

All of Them 1,088 27.0 684 30.5 404 22.4 
Most of Them 1,774 61.6 1,068 59.5 706 64.2 
Some of Them 254 11.1 143 9.6 111 12.9 
None of Them 12 0.2 4 0.1 8 0.3 
Don't Know 5 0.1 3 0.1 2 0.0 
Refused 1 0.1 1 0.2 0 0.0 
Blank 2 0.0 1 0.0 1 0.1 

FOLLW03 (Chi-Square p Value = 0.3669) Please think about the questions on your use or nonuse of 
tobacco. How many of your answers to the tobacco questions do you remember from the first 
interview? 

All of Them 971 28.4 613 30.7 358 25.5 
Most of Them 1,492 49.4 896 48.4 596 50.6 
Some of Them 599 20.3 350 19.4 249 21.5 
None of Them 62 1.1 38 1.3 24 0.8 
Don't Know 8 0.8 4 0.2 4 1.5 
Refused 2 0.0 2 0.0 0 0.0 
Blank 2 0.0 1 0.0 1 0.1 

FOLLW04 (Chi-Square p Value = 0.8362) [If Q3 = 1-3] How many of your answers to the tobacco 
questions in the second interview were the same as your answers to the tobacco questions in the first 
interview? 

All of Them 1,540 46.5 949 48.4 591 44.1 
Most of Them 1,315 44.6 788 43.0 527 46.5 
Some of Them 172 6.0 100 6.1 72 6.0 
None of Them 5 0.1 3 0.1 2 0.0 
Don't Know 27 0.9 17 0.8 10 1.0 
Refused 3 0.0 2 0.0 1 0.0 
Blank 74 1.9 45 1.6 29 2.3 

(continued) 
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Table C.1. Weighted Distribution of the Responses to the Follow-Up Questions across All 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 
(continued) 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 3,136 100.0 1,904 55.8 1,232 44.2 
FOLLW05 (Chi-Square p Value = 0.1806) Please think about the questions on your use or nonuse of 
alcohol. How many of your answers to the alcohol questions do you remember from the first interview? 

All of Them 886 24.1 572 27.3 314 20.0 
Most of Them 1,681 57.1 994 57.2 687 57.1 
Some of Them 484 16.5 297 14.0 187 19.6 
None of Them 68 1.4 36 1.3 32 1.4 
Don't Know 12 0.9 4 0.2 8 1.7 
Refused 3 0.0 0 0.0 3 0.1 
Blank 2 0.0 1 0.0 1 0.1 

FOLLW06 (Chi-Square p Value = 0.5614) [If Q5 = 1-3] How many of your answers to the alcohol 
questions in the second interview were the same as your answers to the alcohol questions in the first 
interview? 

All of Them 1,212 35.6 776 37.8 436 32.8 
Most of Them 1,553 52.2 919 52.2 634 52.1 
Some of Them 257 9.4 149 8.0 108 11.1 
None of Them 12 0.1 9 0.1 3 0.1 
Don't Know 16 0.4 9 0.4 7 0.5 
Refused 1 0.0 1 0.0 0 0.0 
Blank 85 2.3 41 1.5 44 3.3 

FOLLW07 (Chi-Square p Value = 0.7237) Please think about the questions on your use or nonuse of 
marijuana. How many of your answers to the marijuana questions do you remember from the first 
interview? 

All of Them 1,458 50.4 905 53.2 553 46.9 
Most of Them 1,248 36.2 744 35.6 504 37.0 
Some of Them 345 9.7 206 9.1 139 10.5 
None of Them 70 2.7 43 2.0 27 3.5 
Don't Know 10 0.9 5 0.1 5 2.0 
Refused 3 0.0 0 0.0 3 0.1 
Blank 2 0.0 1 0.0 1 0.1 

(continued) 
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Table C.1. Weighted Distribution of the Responses to the Follow-Up Questions across All 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 
(continued) 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 3,136 100.0 1,904 55.8 1,232 44.2 
FOLLW08 (Chi-Square p Value = 0.3084) [If Q7 = 1-3] How many of your answers to the marijuana 
questions in the second interview were the same as your answers to the marijuana questions in the first 
interview? 

All of Them 1,964 66.7 1,197 64.7 767 69.2 
Most of Them 889 25.3 538 29.0 351 20.6 
Some of Them 175 3.8 108 3.6 67 4.0 
None of Them 10 0.5 4 0.5 6 0.5 
Don't Know 11 0.1 6 0.1 5 0.1 
Refused 2 0.0 2 0.0 0 0.0 
Blank 85 3.7 49 2.1 36 5.6 

FOLLW09 (Chi-Square p Value = 0.1048) Now think about all of the questions in both interviews. 
Overall, would you say that your answers were more accurate in the first interview, more accurate in the 
second interview, or about as accurate each time? 

More Accurate 1st Interview  230 5.2 148 6.1 82 4.0 

More Accurate 2nd Interview 620 18.1 393 20.4 227 15.1 

Accurate in Each Interview 2,263 75.7 1,350 72.7 913 79.4 
Don't Know 19 1.1 12 0.8 7 1.4 
Refused 2 0.0 0 0.0 2 0.0 
Blank 2 0.0 1 0.0 1 0.1 

Note: All p values exclude the categories "don't know," "refused," and "blank." 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 

 
Table C.2 presents the results of the follow-up questions for those respondents who were 

interviewed at both the T1 and T2 interviews by the same interviewer. Similar to Table C.1, the 
frequencies and percentages are computed for each response level of each follow-up question by 
the number of days between T1 and T2.  

Over 75 percent of respondents interviewed both times by the same interviewer reported 
that they remembered most or all of their answers to the tobacco, alcohol, and marijuana use 
questions from the first interview. Over 88 percent of the respondents reported that most or all of 
their answers to the tobacco, alcohol, and marijuana use questions were the same for both 
interviews. This subset of respondents exhibited the same general trend of greater recall of 
answers and greater reporting of the same answers at T1 and T2 when the T2 interview was less 
than 9 days after the T1 interview. However, the chi-square test showed that the question about 
remembering alcohol answers was significantly different for the less than 9 days and the 9 days 
or more groups, but not for tobacco or marijuana.  
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Also, chi-square p values for two other questions showed a significant difference between 
the less than 9 days group and the 9 days or more group. One question focused on how many 
questions the respondent thought were the same in both interviews (FOLLW02). The 
percentages indicate that those persons interviewed the second time less than 9 days after the 
first interview by the same interviewer were more confident that the questions were the same in 
the two interviews.  

The other question that obtained significance focused on the relative accuracy of their 
responses for the two interviews (FOLLW09). A larger proportion of the less than 9 day 
respondents felt that either their first or second interview was more accurate than the other. A 
larger proportion of the 9 day or more respondents felt there was no difference in the accuracy of 
their answers to the two interviews. 

Table C.2. Weighted Distribution of Responses to the Follow-Up Questions among Same 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 2,070 100.0 1,366 61.4 704 38.6 
FOLLW01 (Chi-Square p Value = 0.3518) During the time between the first and second interviews, 
did you think about your use or nonuse of tobacco, alcohol, and other drugs more than usual, about the 
same as usual, or less than usual?  

More Than Usual 467 21.0 329 20.1 138 22.4 
About the Same as Usual 1,300 63.6 826 62.1 474 66.1 
Less Than Usual 281 14.7 196 16.8 85 11.3 
Don't Know 14 0.5 8 0.6 6 0.2 
Refused 7 0.2 6 0.4 1 0.0 
Blank 1 0.0 1 0.0 0 0.0 

FOLLW02 (Chi-Square p Value = 0.0193) How many of the questions in this interview do you think 
were the same as the questions in the first interview? 

All of Them 716 25.7 485 30.2 231 18.5 
Most of Them 1,172 62.9 770 60.2 402 67.1 
Some of Them 169 11.1 104 9.2 65 14.1 
None of Them 9 0.1 4 0.1 5 0.2 
Don't Know 2 0.0 1 0.0 1 0.0 
Refused 1 0.2 1 0.3 0 0.0 
Blank 1 0.0 1 0.0 0 0.0 

(continued) 
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Table C.2. Weighted Distribution of Responses to the Follow-Up Questions among Same 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 
(continued) 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 2,070 100.0 1,366 61.4 704 38.6 
FOLLW03 (Chi-Square p Value = 0.7439) Please think about the questions on your use or nonuse of 
tobacco. How many of your answers to the tobacco questions do you remember from the first 
interview? 

All of Them 641 27.2 430 29.3 211 24.0 
Most of Them 990 48.7 656 48.7 334 48.8 
Some of Them 389 22.4 247 20.9 142 24.7 
None of Them 43 1.0 28 1.0 15 1.0 
Don't Know 5 0.7 3 0.2 2 1.5 
Refused 1 0.0 1 0.0 0 0.0 
Blank 1 0.0 1 0.0 0 0.0 

FOLLW04 (Chi-Square p Value = 0.5858) [If Q3 = 1-3] How many of your answers to the tobacco 
questions in the second interview were the same as your answers to the tobacco questions in the first 
interview? 

All of Them 991 42.9 662 46.2 329 37.7 
Most of Them 891 48.6 585 46.2 306 52.2 
Some of Them 113 5.8 69 5.7 44 5.8 
None of Them 4 0.1 2 0.1 2 0.1 
Don't Know 19 1.0 13 0.5 6 1.7 
Refused 2 0.0 2 0.1 0 0.0 
Blank 50 1.7 33 1.2 17 2.5 

FOLLW05 (Chi-Square p Value = 0.0414) Please think about the questions on your use or nonuse of 
alcohol. How many of your answers to the alcohol questions do you remember from the first interview? 

All of Them 575 24.4 405 28.6 170 17.6 
Most of Them 1,125 55.1 724 55.6 401 54.4 
Some of Them 318 18.5 210 14.9 108 24.3 
None of Them 44 1.3 24 0.9 20 2.0 
Don't Know 6 0.7 2 0.0 4 1.7 
Refused 1 0.0 0 0.0 1 0.0 
Blank 1 0.0 1 0.0 0 0.0 

(continued) 
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Table C.2. Weighted Distribution of Responses to the Follow-Up Questions among Same 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 
(continued) 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 2,070 100.0 1,366 61.4 704 38.6 
FOLLW06 (Chi-Square p Value = 0.4554) [If Q5 = 1-3] How many of your answers to the alcohol 
questions in the second interview were the same as your answers to the alcohol questions in the first 
interview? 

All of Them 785 34.8 541 37.5 244 30.6 
Most of Them 1,046 53.5 676 54.3 370 52.3 
Some of Them 167 9.3 106 6.9 61 13.1 
None of Them 9 0.2 7 0.1 2 0.2 
Don't Know 10 0.2 8 0.3 2 0.1 
Refused 1 0.0 1 0.0 0 0.0 
Blank 52 2.0 27 0.9 25 3.7 

FOLLW07 (Chi-Square p Value = 0.6165) Please think about the questions on your use or nonuse of 
marijuana. How many of your answers to the marijuana questions do you remember from the first 
interview? 

All of Them 945 49.0 629 51.0 316 45.8 
Most of Them 836 36.8 555 38.5 281 34.2 
Some of Them 234 10.1 149 9.5 85 11.1 
None of Them 46 3.0 29 1.1 17 6.1 
Don't Know 7 1.1 3 0.0 4 2.7 
Refused 1 0.0 0 0.0 1 0.0 
Blank 1 0.0 1 0.0 0 0.0 

FOLLW08 (Chi-Square p Value = 0.1189) [If Q7 = 1-3] How many of your answers to the marijuana 
questions in the second interview were the same as your answers to the marijuana questions in the first 
interview? 

All of Them 1,282 65.8 844 64.1 438 68.5 
Most of Them 599 25.8 401 30.5 198 18.5 
Some of Them 116 3.9 78 4.2 38 3.3 
None of Them 7 0.3 2 0.0 5 0.7 
Don't Know 9 0.1 6 0.1 3 0.1 
Refused 2 0.0 2 0.0 0 0.0 
Blank 55 4.1 33 1.1 22 8.9 

(continued) 



146 

Table C.2. Weighted Distribution of Responses to the Follow-Up Questions among Same 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 
(continued) 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 2,070 100.0 1,366 61.4 704 38.6 
FOLLW09 (Chi-Square p Value = 0.0129) Now think about all of the questions in both interviews. 
Overall, would you say that your answers were more accurate in the first interview, more accurate in the 
second interview, or about as accurate each time? 

More Accurate 1st Interview  177 5.6 123 6.7 54 3.8 

More Accurate 2nd Interview 398 16.1 276 19.7 122 10.3 

Accurate in Each Interview 1,481 77.4 957 73.1 524 84.3 
Don't Know 12 0.9 9 0.5 3 1.5 
Refused 1 0.0 0 0.0 1 0.0 
Blank 1 0.0 1 0.0 0 0.0 

Note: All p values exclude the categories "don't know," "refused," and "blank." 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 

 
Table C.3 presents the results of the follow-up questions for those respondents who were 

interviewed by different interviewers at the T1 and T2 interviews. Similar to Tables C.1 and C.2, 
the frequencies and percentages are computed for each response level of each follow-up question 
by the number of days between T1 and T2. 

More than 78 percent of the respondents interviewed by different interviewers reported 
that they remembered most or all of their answers to the tobacco, alcohol, and marijuana use 
questions from the first interview. Over 84 percent of respondents reported that most or all of 
their answers to the tobacco, alcohol, and marijuana use questions were the same for both 
interviews. This subset of respondents exhibited the same general trend of greater recall of 
answers and greater reporting of the same answers at T1 and T2 when the T2 interview was less 
than 9 days after the T1 interview. However, none of the p values for the chi-square tests for the 
questions was significant.  

Overall, responses to the follow-up questions showed a trend of greater recall of answers 
and greater repeating of answers for those whose T2 interview was less than 9 days after the first 
interview than for those whose T2 interview was 9 or more days after the first interview. 
However, there were not enough significant chi-square tests to show statistical significance of 
this observed trend. 
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Table C.3. Weighted Distribution of Responses to the Follow-Up Questions among Different 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 1,066 100.0 538 45.4 528 54.6 
FOLLW01 (Chi-Square p Value = 0.4025) During the time between the first and second interviews, 
did you think about your use or nonuse of tobacco, alcohol, and other drugs more than usual, about the 
same as usual, or less than usual?  

More Than Usual 227 15.8 121 18.1 106 14.0 
About the Same as Usual 702 73.3 343 70.3 359 75.8 
Less Than Usual 120 9.6 66 11.1 54 8.4 
Don't Know 15 0.8 7 0.3 8 1.2 
Refused 1 0.1 1 0.2 0 0.0 
Blank 1 0.3 0 0.0 1 0.6 

FOLLW02 (Chi-Square p Value = 0.5010) How many of the questions in this interview do you think 
were the same as the questions in the first interview? 

All of Them 372 31.0 199 31.5 173 30.6 
Most of Them 602 56.8 298 58.0 304 55.8 
Some of Them 85 11.5 39 10.3 46 12.5 
None of Them 3 0.2 0 0.0 3 0.5 
Don't Know 3 0.1 2 0.2 1 0.0 
Refused 0 0.0 0 0.0 0 0.0 
Blank 1 0.3 0 0.0 1 0.6 

FOLLW03 (Chi-Square p Value = 0.0814) Please think about the questions on your use or nonuse of 
tobacco. How many of your answers to the tobacco questions do you remember from the first 
interview? 

All of Them 330 28.8 183 33.6 147 24.7 
Most of Them 502 49.7 240 46.3 262 52.4 
Some of Them 210 18.0 103 15.0 107 20.6 
None of Them 19 2.7 10 4.9 9 1.0 
Don't Know 3 0.5 1 0.2 2 0.7 
Refused 1 0.0 1 0.0 0 0.0 
Blank 1 0.3 0 0.0 1 0.6 

(continued) 
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Table C.3. Weighted Distribution of Responses to the Follow-Up Questions among Different 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 
(continued) 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 1,066 100.0 538 45.4 528 54.6 
FOLLW04 (Chi-Square p Value = 0.2523) [If Q3 = 1-3] How many of your answers to the tobacco 
questions in the second interview were the same as your answers to the tobacco questions in the first 
interview? 

All of Them 549 49.9 287 54.1 262 46.4 
Most of Them 424 37.9 203 33.1 221 41.9 
Some of Them 59 7.6 31 5.9 28 9.0 
None of Them 1 0.1 1 0.2 0 0.0 
Don't Know 8 1.0 4 1.7 4 0.4 
Refused 1 0.0 0 0.0 1 0.0 
Blank 24 3.5 12 5.1 12 2.3 

FOLLW05 (Chi-Square p Value = 0.6960) Please think about the questions on your use or nonuse of 
alcohol. How many of your answers to the alcohol questions do you remember from the first interview? 

All of Them 311 23.1 167 24.8 144 21.7 
Most of Them 556 56.6 270 53.8 286 59.0 
Some of Them 166 15.6 87 15.9 79 15.3 
None of Them 24 3.5 12 5.1 12 2.2 
Don't Know 6 0.8 2 0.5 4 1.0 
Refused 2 0.1 0 0.0 2 0.2 
Blank 1 0.3 0 0.0 1 0.6 

FOLLW06 (Chi-Square p Value = 0.2091) [If Q5 = 1-3] How many of your answers to the alcohol 
questions in the second interview were the same as your answers to the alcohol questions in the first 
interview? 

All of Them 427 34.2 235 40.2 192 29.2 
Most of Them 507 50.6 243 44.7 264 55.5 
Some of Them 90 9.6 43 8.8 47 10.2 
None of Them 3 0.0 2 0.0 1 0.0 
Don't Know 6 0.9 1 0.7 5 1.1 
Refused 0 0.0 0 0.0 0 0.0 
Blank 33 4.7 14 5.6 19 4.0 

(continued) 
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Table C.3. Weighted Distribution of Responses to the Follow-Up Questions among Different 
Interviewers, by Number of Days between T1 and T2: 2006 NSDUH Reliability Study 
(continued) 

Total Less Than 9 Days  9 Days or More  
Question # % # % # % 

Total 1,066 100.0 538 45.4 528 54.6 
FOLLW07 (Chi-Square p Value = 0.0651) Please think about the questions on your use or nonuse of 
marijuana. How many of your answers to the marijuana questions do you remember from the first 
interview? 

All of Them 513 51.1 276 54.8 237 48.0 
Most of Them 412 34.3 189 29.2 223 38.6 
Some of Them 111 10.5 57 9.3 54 11.6 
None of Them 24 3.3 14 6.5 10 0.6 
Don't Know 3 0.3 2 0.2 1 0.5 
Refused 2 0.1 0 0.0 2 0.2 
Blank 1 0.3 0 0.0 1 0.6 

FOLLW08 (Chi-Square p Value = 0.1677) [If Q7 = 1-3] How many of your answers to the marijuana 
questions in the second interview were the same as your answers to the marijuana questions in the first 
interview? 

All of Them 682 66.2 353 67.1 329 65.5 
Most of Them 290 24.2 137 23.4 153 24.8 
Some of Them 59 5.1 30 2.0 29 7.8 
None of Them 3 0.4 2 0.8 1 0.1 
Don't Know 2 0.0 0 0.0 2 0.0 
Refused 0 0.0 0 0.0 0 0.0 
Blank 30 4.1 16 6.8 14 1.8 

FOLLW09 (Chi-Square p Value = 0.1248) Now think about all of the questions in both interviews. 
Overall, would you say that your answers were more accurate in the first interview, more accurate in the 
second interview, or about as accurate each time? 

More Accurate 1st Interview  53 4.2 25 2.7 28 5.3 

More Accurate 2nd Interview 222 22.2 117 26.1 105 19.0 

Accurate in Each Interview 782 72.0 393 69.7 389 73.8 
Don't Know 7 1.3 3 1.5 4 1.1 
Refused 1 0.0 0 0.0 1 0.0 
Blank 1 0.3 0 0.0 1 0.6 

Note: All p values exclude the categories "don't know," "refused," and "blank." 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health, 2006 Reliability Study (n = 3,136). 
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In general, responses to the follow-up questions were similar for both the same 
interviewer substudy respondents and different interviewer substudy respondents. The total 
percentages typically varied up to three or four percentage points between the two groups. The 
largest difference observed was how often respondents reported thinking about their use or 
nonuse of tobacco, alcohol, and other drugs between the first and second interviews. 
Approximately 64 percent of respondents interviewed by the same interviewer thought about 
their use or nonuse about the same as usual compared with 73 percent of respondents 
interviewed by a different interviewer. In contrast, more same interviewer substudy respondents 
(21 percent) than different interviewer substudy respondents (16 percent) thought about their use 
or nonuse more than usual between the first and second interviews. 

Another interesting observation is for the last question that asks whether respondents felt 
their answers were more accurate during the first or second interview or whether their answers 
had about the same accuracy during both interviews. Of those respondents who had the same 
interviewer both times, 77 percent felt their answers were accurate during both interviews and 16 
percent felt their answers during the second interview were more accurate. For those respondents 
who had a different interviewer the second time, only 72 percent felt the accuracy of their 
responses was the same during both interviews, and 22 percent felt their responses were more 
accurate during the second interview.  
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Appendix D: List of Contributors 

This National Survey on Drug Use and Health (NSDUH) report was prepared by the 
Division of Population Surveys, Office of Applied Studies (OAS), Substance Abuse and Mental 
Health Services Administration (SAMHSA), U.S. Department of Health and Human Services 
(HHS), and by RTI International (a trade name of Research Triangle Institute), Research 
Triangle Park, North Carolina. Work by RTI was performed under Contract No. 283-2004-
00022.  

At SAMHSA, the following staff in alphabetical order were coauthors of the report: 
Joseph C. Gfroerer and Joel Kennet. At RTI, the following staff in alphabetical order were 
responsible for writing the report: James R. Chromy, Moshe Feder, Erica Hirsch, Katherine B. 
Morton, Lanny Piper, Beth H. Riggsbee, Jeanne A. Snodgrass, Thomas G. Virag, and Feng Yu.  

Also at SAMHSA, Joel Kennet was responsible for oversight of planning and production 
of the report, and Joseph C. Gfroerer, Arthur Hughes, and Michael Jones reviewed and provided 
editorial suggestions. Also at RTI, the following staff were responsible for generating the 
estimates and providing other support and analysis: Erica Hirsch, Feng Yu, Lisa E. Packer, Paul 
P. Biemer, and Brenda Porter. Lanny Piper was task leader for production of the report. Phillip S. 
Kott and Mary Ellen Marsden provided review comments, and Mary Ellen Marsden provided 
oversight for final report production. Richard Straw edited the report, Joyce Clay-Brooks 
formatted its text and tables, and Teresa Bass, Cassandra Carter, Kim Cone, E. Andrew Jessup, 
Shari B. Lambert, Pamela Couch Prevatt, and Cheryl Velez prepared its print and Web versions. 
Diane Philyaw provided assistance with production of the figures. Final report production was 
provided by Christine Hagar, Jane Feldman, and Coleen Sanderson at SAMHSA. 
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