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Abstract
This study presents test-retest reliability statistics and information on internal consistency for new
diagnostic modules and risk factor of alcohol, drug, and psychiatric disorders the Alcohol Use
Disorder and Associated Disabilities Interview Schedule-IV (AUDADIS-IV). Test-retest statistics
were derived from a random sample of 1,899 adults selected from 34,653 respondents who
participated in the 2004–2005 Wave 2 National Epidemiologic Survey on Alcohol and Related
Conditions (NESARC). Internal consistency of continuous scales was assessed using the entire Wave
2 NESARC. Both test and retest interviews were conducted face-to-face. Test-retest and internal
consistency results for diagnoses and symptom scales associated with posttraumatic stress disorder,
attention-deficit/hyperactivity disorder, and borderline, narcissistic, and schizotypal personality
disorders were predominantly good (kappa > 0.63; ICC > 0.69; alpha > 0.75) and reliability for risk
factor measures fell within the good to excellent range (intraclass correlations = 0.50–0.94; alpha =
0.64–0.90). The high degree of reliability found in this study suggests that new AUDADIS-IV
diagnostic measures can be useful tools in research settings. The availability of highly reliable
measures of risk factors of alcohol, drug, and psychiatric disorders will contribute to the validity of
conclusions drawn from future research in the domains of substance use disorder and psychiatric
epidemiology.
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1. Introduction
The Alcohol Use Disorder and Associated Disabilities Schedule – Diagnostic and Statistical
Manual of Mental Disorders – Fourth Edition (AUDADIS-IV) is a fully structured diagnostic
interview designed to assess alcohol, drug, and mental disorders according to DSM-IV
diagnostic criteria in both clinical and general populations (Grant et al. 2001). The central focus
of the AUDADIS-IV is on the measurement of alcohol and drug use, and alcohol and drug use
disorders. Over the past 15 years, additional modules assessing a wide range of other
psychiatric disorders and risk factors have been incorporated into the AUDADIS-IV. Initially,
in 1991–1992, the AUDADIS-IV was used in a large-scale survey of the U.S. population, the
National Institute on Alcohol Abuse and Alcoholism’s (NIAAA) National Longitudinal
Alcohol Epidemiologic Survey (NLAES: Grant et al., 1992). Since then, the AUDADIS-IV
has been used in the 2001–2002 NIAAA Wave 1 National Epidemiologic Survey on Alcohol
and Related Conditions (NESARC) and its three-year Wave 2 follow-up, conducted in 2004–
2005 (Grant et al., 2004a, 2004b).

The reliability of various modules of the AUDADIS-IV has been extensively tested in U.S.
clinical (Canino et al., 1999; Hasin et al., 1997) and general population (Grant et al., 1995,
2003) samples and in other countries as part of the National Institutes of Health/World Health
Organization Reliability and Validity Study (Chatterji et al., 1997; Vrasti et al., 1998). In these
U.S. general population studies, test-retest reliabilities for DSM-IV nicotine dependence
(kappa = 0.60–0.63), alcohol and drug use disorders (kappa = 0.66–0.91) and associated
consumption measures (kappa = 0.68–0.97) and family history of psychopathology (kappa =
0.56–0.87) measures were good to excellent (Grant et al., 1995, 2003), while reliability
coefficients for the disorders and measures were extremely similar in substance abuse (Hasin
et al., 1997) and primary care settings (Canino et al., 1999). Reliability studies conducted in
Jebel, Romania, Bangalore, India, and Sydney, Australia also yielded kappas ranging between
0.57 and 0.96 for DSM-IV alcohol and drug use disorders (Chatterji et al., 1997).
Corresponding reliability coefficients derived from U.S. general population samples for DSM-
IV mood (kappa = 0.58–0.65), anxiety (kappa = 0.40–0.52) and personality (kappa = 0.40–
0.67) disorders were somewhat lower, but in the fair to good range.

The present study represents the latest in a long series of test-retest studies of the AUDADIS-
IV. This test-retest study was conducted as part of the Wave 2 NESARC and included 1,899
respondents who participated in the Wave 2 NESARC proper. Test-retest reliability statistics
are presented for five new DSM-IV psychiatric disorders introduced for the first time in the
Wave 2 NESARC: posttraumatic stress disorder (PTSD), attention-deficit/hyperactivity
disorder (ADHD), and borderline, narcissistic, and schizotypal PDs. The test-retest reliability
of major risk factors for alcohol, drug, and mental disorders was also examined. These risk
factors included discrimination, acculturation, race-ethnic orientation, childhood adverse
experiences, stressful life events, social support and social networks, perceived stress,
alcoholism stigma, intimate partner violence, and sexual orientation, attraction, and behavior.
In addition, internal consistency of symptom and risk factor scales was assessed using the entire
(N = 34,653) Wave 2 NESARC.

Understanding the reliability of new diagnostic measures introduced in the Wave 2 NESARC
is critical for alcohol and drug use disorder epidemiology because PTSD, ADHD, and
borderline, narcissistic, and schizotypal PDs have been demonstrated to be highly comorbid
with substance use disorders in both clinical and general population surveys (Grant et al.,
2004a; Kessler et al., 2005a, 2005b, 2005c; Lenzenweger et al., 2006). Further, major risk
factors examined in this study have shown strong and significant associations with alcohol and
drug use disorders and a broad range of other psychiatric disorders (Brisco-Smith and Hinshaw,
2006; Dube et al., 2007; Kessler et al., 2005a; Krause et al., 2006; Mays and Cochran, 2001;
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Sandfort et al., 2001; Sartor et al., 2007; Vega et al., 2004; Yoshihama and Horrocks, 2003).
The reliability of risk factors for alcohol, drug, and psychiatric disorders is just as important
as the reliability of diagnoses, as both determine the validity of conclusions reached in any
epidemiologic or clinical study in this domain.

2. Method
2.1. Sample

The 2004–2005 Wave 2 NESARC (Grant et al., 2006) is the second wave that follows upon
the Wave 1 NESARC, conducted in 2001–2002 and described in detail elsewhere (Grant et
al., 2004a, 2004b). The Wave 1 NESARC was a representative sample of the adult population
of the United States, including Alaska and Hawaii. The target population was the civilian
population, 18 years and older, residing in households and group quarters, including military
living off base, boarding houses, rooming houses, nontransient hotels and motels, shelters,
facilities for housing workers, college quarters, and group homes. Face-to-face interviews were
conducted with 43,093 respondents. The NESARC oversampled Blacks, Hispanics, and young
adults aged 18 to 24 years. The overall response rate was 81.0%.

In the Wave 2 NESARC, attempts were made to conduct face-to-face reinterviews with all
43,093 respondents who had completed the Wave 1 interview. Excluding respondents not
eligible for the Wave 2 interview (e.g., because they were deceased, had been deported, or
were mentally or physically impaired), the Wave 2 response rate was 86.7%, reflecting 34,653
completed Wave 2 interviews. The cumulative response rate at Wave 2 was the product of this
Wave 2 response rate and the response rate from Wave 1 (81.0%), or 70.2%. As in Wave 1,
the Wave 2 NESARC data were weighted to reflect design characteristics of the NESARC
survey and to account for oversampling. Adjustment for nonresponse across numerous
variables, including age, race-ethnicity, sex, region, and presence of any Wave 1 NESARC
substance use disorder or psychiatric disorder, was performed at the household and person
levels. Weighted data were then adjusted to be representative of the civilian population of the
United States on a variety of socioeconomic variables including region, age, race-ethnicity,
and sex, based on the 2000 Decennial Census.

For the current reliability study, Wave 2 NESARC respondents who completed the entire
AUDADIS-IV interview were randomly selected to participate in the retest interview at one
of four Census Bureau regional offices. Each of the four regional offices conducted in-person
reinterviews within 10 weeks after respondents had participated in the Wave 2 NESARC survey
proper. The AUDADIS-IV sections tested, sample sizes (ns=450–552), and response rates
(87.9%–93.7%) for each test-retest site are shown in Table 1. Table 2 shows the
sociodemographic characteristics of the study respondents at each regional office. No statistical
differences were found between respondents and nonrespondents to the retest interview with
regard to sex, race-ethnicity, education, or age, primarily because of the high response rates
achieved in these test-retest studies. At sites that tested the DSM-IV diagnostic variables
(Philadelphia and Detroit), respondents did not differ significantly from nonrespondents with
respect to having been diagnosed with a DSM-IV psychiatric disorder based on the test
interview.

Internal consistency was examined using the entire Wave 2 NESARC sample.
Sociodemographic characteristics of this diverse sample are presented in Table 3.

2.2. Test-retest design
The test-retest design of the present study was identical to all prior test-retest studies of the
AUDADIS-IV. Interviewer assignments during the initial test and subsequent retest were
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randomized among the staff. There were approximately 82 to 114 interviewers who
administered the test interview and between 14 and 36 interviewers who administered the retest
interview at each study site. All interviewers had at least 5 years of field experience working
on health-related surveys; each interviewer completed a week-long self-study and participated
in a week-long in-class training session. No interviewer was allowed to interview the same
respondent twice. Interviewers administering the retest interviews were also blind to the results
of the initial interview. Any communication between the interviewers concerning information
collected during interviews was strictly confidential, in accordance with Bureau of the Census
and NIAAA standards and requirements. The test and retest intervals varied little by site,
ranging from 2 to 10 weeks with averages of approximately 5.9 (SD = 0.58) weeks.

2.3. Measures tested
2.3.1. DSM-IV diagnostic modules—This test-retest study focused on five DSM-IV
diagnoses, including two Axis I disorders, PTSD and ADHD. Test-retest statistics are presented
for 12-month and lifetime diagnoses of PTSD and both childhood (before age 18) and adult
(since age 18) ADHD. Reliability of DSM-IV lifetime diagnoses of Axis II disorders
(borderline, schizotypal, and narcissistic PDs) are also reported. For each DSM-IV disorder,
intraclass correlation coefficients were also computed on scales constructed from the associated
diagnostic symptom items (i.e., symptom counts).

2.3.2. Acculturation and race-ethnic orientation—The 11-item acculturation scale was
adopted from the Brief Acculturation Rating Scale-II for Mexican Americans (ARSMA-II:
Coronado et al., 2005; Cuellar et al., 1995, 2004; Deyo et al., 1985; Solis et al., 1990) and from
a similar acculturation scale developed and evaluated among East Asian Americans, the East
Asian Acculturation Measure (EAAM: Barry, 2001). Acculturation items focused strongly on
language use, proficiency, and preference, as well as race-ethnic social preference. These
questions were asked separately of Hispanics, Asians and Pacific Islanders, and all others, and
rated using a 5-point scale (1 to 5). For the language items, the response categories were only
Spanish (or Asian/Pacific Islander language or other non-English language), more Spanish
than English, both equally, more English than Spanish, and only English. Social preference
items (e.g., those with whom the respondent usually socialized) were associated with similar
response categories, that is, from all Hispanic/Latino (or all Asian/Pacific Islander or all from
my race-ethnic group) to all other race-ethnic group. Acculturation items were summed to form
a scale with values ranging from 1 to 55, with higher scores indicating lower acculturation.

The race-ethnic identification scale, designed to measure the part of a person’s self-concept
that derives from his or her knowledge of, or membership in, a social group, was adopted from
earlier scales that were assessed among diverse race-ethnic groups (Barry, 2002; Phinney,
1992; Rahim-Williams et al., 2007). Items conceptualized race-ethnic identification, race-
ethnic pride, importance of race-ethnic heritage, role of race-ethnic background in respondents’
interactions with others, and shared race-ethnic values, attitudes, and behaviors. The 8-item
race-ethnic identification scale was scored on a 6-point Likert scale (1=strongly agree, 2=agree,
3=somewhat agree, 4=somewhat disagree; 5=disagree, 6=strongly disagree), with a range of
values from 1 to 48. After appropriate items were reverse coded, higher scores indicated higher
degrees of race-ethnic identification.

2.3.3. Discrimination—Six separate discrimination scales appearing in the AUDADIS-IV
were modeled after the Experiences with Discrimination (EOD) scales developed by Krieger
and colleagues (Krieger, 1990, 1998, 2003; Krieger and Sidney, 1997; Krieger et al., 2005).
The original EOD scales were expanded to include discrimination based on overweight,
religion, and physical disability, in addition to race-ethnicity, gender, and sexual orientation
(gay, lesbian, or bisexual), as well as to accommodate two time periods: the past 12 months,
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and prior to the past 12 months. Although these discrimination scales are conceptualized as
measuring experiences of discrimination, not perceived discrimination, it is not clear whether
perceptions and experiences with discrimination can be differentiated. The number and types
of questions asked for each of the discrimination scales differed (Table 4), depending on the
nature of the specific discrimination experiences being assessed. Each discrimination question
assigned a value of 0 = “never,” 1 = “almost never,” 2 = “sometimes,” 3 = “fairly often,” or 4
= “very often,” and values were summed across each time period.

Each discrimination scale was accompanied by 2 questions assessing reactions to unfair
treatment or discrimination questions, proposed by Stancil et al. (2000), and shown in Table
3. These items were collectively scored as engaged (“do something/talk to others,” coded 2;
moderate, i.e., “do something/keep to self,” coded 1; and passive, i.e., “accept it/keep to self,”
coded 0).

2.3.4. Stressful life events and perceived stress—The AUDADIS-IV contained
measures of objective stress and perceived stress. The objective stress measure included the
occurrence of 14 stressful life events during the 12 months preceding the Wave 2 interview:
(1) respondent moving or having someone new come to live with him or her; (2) being fired
or laid off from a job; (3) being unemployed and looking for a job for more than a month; (4)
trouble with a boss or coworker; (5) changes in job, job responsibilities, or work hours; (6)
marital separation or divorce or breakup of a steady relationship; (7) serious problems with a
neighbor, friend, or relative; (8) financial crisis, declaration of bankruptcy, or being unable to
pay bills more than once; (9) serious trouble with the police or law; (10) being the victim of
theft; (11) intentional damage to the respondent’s property or the property of someone who
lived in the respondent’s home; (12) death of a family member or close friend; (13) one or
more assaults, attacks, or muggings perpetrated against family members or close friends; and
(14) family members or close friends having serious trouble with the police or law. The stressful
life event scale was defined as the sum of all experienced life events, each coded 1 (range 0 to
14).

The Perceived Stress Scale-4 (PSS4) appearing on the AUDADIS-IV has been conceptualized
as an assessment of cognitively mediated emotional responses to objectively stressful life
events and not the objective life events themselves (Cohen and Williamson 1988; Cohen et al.,
1983). Items on this scale included frequencies (0=never, 1=almost never, 2=sometimes,
3=fairly often, and 4=very often) during the past 12 months when respondents felt: (1) able to
control important things in their lives; (2) confident about their abilities to handle personal
problems; (3) that things were going their way; and (4) that difficulties were piling up so high
that they could not overcome them. Items 2 and 3 were reverse coded so that higher scores
indicated greater perceived stress.

2.3.5. Interpersonal support social networks—The 12-item general population version
of the Interpersonal Support Evaluation List (ISEL12) was used to measure respondents’
perceptions of the current availability to them of potential social resources (Cohen and
Hoberman, 1983; Cohen et al., 1985). The items are counterbalanced for social desirability;
that is, half of the items are positive statements about social relationships (e.g., “If I were sick,
I know I would find someone to help me with my daily chores”), while half are negative
statements (e.g., “I feel that there is no one I can share my most private worries and fears with”).
All items were coded 1=definitely false, 2=probably false, 3=probably true, 4=definitely true
(range 1–16), with positive items negatively coded so that lower scores on the ISEL12
corresponded to lower levels of perceived availability of social resources. Detailed descriptions
of these items appear in Cohen et al. (1985).
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A detailed description of the Social Network Index (SNI) developed by Cohen and colleagues
is given elsewhere (Cohen et al., 1997). The SNI assesses participation in 12 types of social
relationships including relationships with spouse or partner, parents, parents-in-law, children,
other relatives, close friends, workmates, schoolmates or teachers, neighbors, fellow volunteers
(e.g., charity, community service work), members of groups without religious affiliation (e.g.,
social, recreational, professional), and members of religious groups. The total numbers of
persons in each of these relationships whom respondents saw or talked with on the phone or
Internet at least once every 2 weeks formed a continuous scale of the number of network
members.

2.3.6. Alcoholism – stigma—The 12-item alcoholism stigma scale measures perceived
devaluation of current or former alcoholics. The scale assesses respondents’ agreement
(1=strongly agree to 6=strongly disagree) with statements indicating that most people devalue
alcoholics by perceiving them as failures, as less intelligent than other persons, and as
individuals whose opinions need not be taken seriously. The alcoholism stigma scale was
adapted from Link and colleagues’ Perceived Devaluation Scale that was developed for general
psychiatric patients as described in detail elsewhere (Link, 1982; Link et al., 1991, 2001). The
scale is balanced with a high level of perceived devaluation indicated by agreement with 6 of
the items and by disagreement with the remaining 6 items. Items are summed to produce a
scale with scores ranging from 1 to 72, high scores reflecting a strong perception of devaluation.

2.3.7. Adverse childhood events—All questions about adverse childhood events (ACEs)
related to respondents’ first 17 years of life. Questions were adapted from the Adverse
Childhood Events study (Dong et al., 2003; Dube et al., 2003) and were originally part of an
extensive battery of questions appearing on the Conflict Tactics Scale (CTS: Straus, 1979;
Straus and Gelles, 1990) and the Childhood Trauma Questionnaire (CTQ: Bernstein et al.,
1994; Wyatt, 1985). Response categories for most scale items were 1=never, 2=almost never,
3=sometimes, 4=fairly often, and 5=very often. Response category values were summed across
items to produce scales. The physical neglect items all required reverse coding and were
associated with the response categories of 1=never true, 2=rarely true, 3=sometimes true,
4=often true, and 5=very often true.

Emotional abuse and physical abuse were defined by 3 and 2 questions from the CTS,
respectively. For emotional abuse, questions asked how often respondents’ parents or
caregivers living in their home: (1) swore at, insulted, or said very hurtful things to respondents;
(2) threatened to hit or throw something at respondents but didn’t; and (3) acted in any other
way that made respondents afraid that they would be physically hurt or injured. For physical
abuse, the frequency of pushing, grabbing, shoving, slapping or hitting, and hitting so hard that
respondents had marks or bruises or were injured were ascertained.

For both emotional and physical neglect, sets of 5 CTQ items were used. Items assessing
physical neglect included the frequency with which respondents: (1) were made to do chores
too difficult or dangerous for someone their age; (2) were left alone or unsupervised when they
were too young to be alone; (3) went without things they needed like clothing, shoes, or school
supplies; (4) went hungry or were not being provided with regular meals; and (5) had parents
or caregivers fail to get them medical treatment when respondents were sick or hurt. Items
assessing emotional neglect included the following: (1) there was someone in the respondent’s
family who wanted him or her to be a success; (2) there was someone in the family who helped
the respondent feel important or special; (3) the respondent’s family was a source of strength
and support; (4) the respondent felt that he or she was part of a close-knit family; and (5)
someone in the respondent’s family believed in him or her.
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Childhood sexual abuse was defined by 4 questions developed by Wyatt (1985). All sexual
abuse questions asked about sexual experiences with an adult or any other person and were
restricted to behaviors that respondents did not want and were experienced when respondents
were too young to know what was happening. The sexual abuse scale included questions about
touching and fondling, touching in a sexual way, and attempting and actually having sexual
intercourse.

Having a battered mother or female caregiver was defined by 4 questions from the CTS that
assessed the frequency with which each respondent’s father, stepfather, foster or adoptive
father, or mother’s boyfriend engaged in any of the following behaviors toward the
respondent’s mother, stepmother, foster or adoptive mother, or father’s girlfriend: (1) pushing,
grabbing, slapping, or throwing something at her; (2) kicking, biting, hitting her with a fist, or
hitting her with something hard; (3) repeatedly hitting her for at least a few minutes; or (4)
threatening her with a knife or gun, or using a knife or gun to hurt her.

The other ACE scale consisted of 6 items that measured global household dysfunction. All
questions were coded 1=yes and 0=no, and summed across items to yield a scale score ranging
from 0 to 6. The items included the following experiences before respondents were 18 years
of age: having a parent or other adult with whom they lived who had an alcohol or drug problem,
went to jail or prison, was treated or hospitalized for a mental illness, or attempted or committed
suicide.

2.3.8 Intimate partner violence—Intimate partner violence (IPV) scales were adapted
from other studies (Curnardi et al., 1999; Lipsky et al., 2006; White et al., 2002) for both
respondents and their partners as perpetrators of abuse and each asked about abusive behaviors
in the 12 months preceding the interview. The frequencies (0=never, 1=once, 2=2 to 3 times,
3=once per month, and 4=more than once per month) of 6 abusive behaviors were ascertained
and values were summed across items to yield a scale with values ranging from 0 to 24, higher
scores indicating greater IPV. IPV questions asked about the frequencies of: (1) pushing,
grabbing, or shoving; (2) slapping, kicking, biting, or hitting; (3) threatening with a weapon
like a knife or gun; (4) cutting or bruising; (5) having forced sex; and (6) inflicting an injury
that required medical care.

2.3.9. Sexual orientation, attraction, and behavior—The 3 sexual questions were
developed with Dr. Randall L. Sell of Columbia University and were based on questions
appearing in the 1999 National Youth Risk Behavior Surveillance System (YRBSS: Centers
for Disease Control and Prevention, 2001) and 2001 National Behavioral Risk Factor
Surveillance System (BRFSS: Centers for Disease Control and Prevention, 2003) conducted
by the Centers for Disease Control and Prevention, as well as the 1988 National Health
Interview Survey (Centers for Disease Control and Prevention, 1988), among other national
surveys. The first question measured sexual orientation by asking respondents which of three
categories (heterosexual, gay or lesbian, or bisexual) best describes them. Respondents were
also asked if they were sexually attracted only to males, mostly to males, equally to males and
females, mostly to females, or only to females. Using the response categories associated with
sexual attraction, respondents were also asked to describe the partners with whom they had
sex.

2.4. Statistical analysis
The present study used the same statistical methodology as all prior test-retest studies of the
AUDADIS-IV to derive reliability coefficients. That is, for dichotomous data elements, kappa
was used as a measure of reliability and is defined as a measure of pairwise agreement corrected
for chance (Fleiss, 1981; Shouten, 1980). For continuous measures derived from the test-retest
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study, intraclass correlation coefficients (ICC) are presented as measures of reliability. Both
measures assess stability reliability. Since our reliability design assumed that interviewers were
randomly drawn from a larger population of interviewers, we used a one-way random effects
ANOVA model to derive intraclass correlation coefficients (Shrout and Fleiss, 1979). Kappa
and ICC share the same interpretation (Davies and Fleiss, 1982). Kappa and ICC values range
from 1.00 (perfect agreement) to −1.00 (total disagreement) with values of zero indicating
agreement no better than chance. Excellent agreement is indicated by kappa or ICC values of
0.75 and above; fair to good agreement, from 0.40 to 0.74; and poor agreement, below 0.39
(Fleiss, 1981; Landis and Koch, 1997).

Reliability of the composite measures that consisted of multiple items was assessed in the entire
Wave 2 NESARC using Cronbach’s alpha statistic (Cronbach, 1951). Alpha reflects the
internal consistency of items within a scale and is a measure of the squared correlation between
observed and true scores. Alpha ranges from a negative 1.0 to a positive 1.0, and usually values
of 0.70 and above are considered acceptable (Nunnally, 1978). Other psychometric researchers
(George and Mallery, 2003) provide the following standards in interpreting alpha values: ≥
0.90 – excellent; ≥ 0.80 and < 0.90 – good; ≥ 0.70 and < 0.80 – acceptable; ≥ 0.60 and < 0.70
questionable; ≥ 0.50 and < 0.60 – poor; and ≥ 0.50 unacceptable. Because all individual items
within each scale were comparably scaled, raw alpha coefficients were reported.

For the purposes of the present analyses, reliability statistics were calculated on all major
variables with prevalences of 0.01 or greater. All analyses were conducted using the total
sample from each site. Analyses by age, gender, and race-ethnicity were precluded by small
sample sizes.

3. Results
3.1. Reliability of AUDADIS-IV DSM-IV diagnoses

Table 5 shows the reliability of the new DSM-IV diagnostic modules appearing in the Wave
2 NESARC. Test-retest reliability coefficients for PTSD, ADHD, and borderline, narcissistic,
and schizotypal PDs were in the fair to good range for diagnoses (kappa values=0.63–0.77)
and associated symptom scales (ICCs=0.69–0.75). Internal consistency of symptom scales
associated with PTSD, ADHD, and borderline, narcissistic, and schizotypal PDs fell within
the good range (alpha = 0.75–0.89).

3.2. Reliability of AUDADIS-IV risk factors
Table 6 presents the reliability results for AUDADIS-IV measures of risk factors for alcohol,
drug, and psychiatric disorders. Test-retest reliabilities of the acculturation and race-ethnic
identification scales were in the excellent range, as were the perceived stress and stressful life
event scales (ICCs=0.78–0.94). All discrimination scales demonstrated at least good
reliabilities (ICCs ≥ 0.50), with excellent reliability observed for the sexual orientation
discrimination scales in both time periods (ICCs=0.78, 0.82). Kappa coefficients for measures
of reaction to discrimination proposed by Stancil et al. (2000) for each type of discrimination
were similar, ranging from 0.58 to 0.63. Reliability coefficients for interpersonal support
evaluation (kappa=0.63), social networks (ICC=0.70), and alcoholism stigma (ICC=0.93)
indicated good to excellent reliability. The childhood adverse experience scales were also
associated with good to excellent reliability (ICCs=0.69–0.88). Kappa values for sexual
orientation, sexual attraction, and sexual behavior fell in the good range (0.60–0.66). With few
exceptions, continuous measures achieved better than acceptable levels (≥ 0.70) of internal
consistency.
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4. Discussion
The AUDADIS-IV demonstrated good test-retest and internal consistency reliability for the
new diagnostic modules introduced in Wave 2 of the NESARC. Reliabilities of PTSD and
ADHD dichotomous diagnoses were good, with slightly higher ICC and alpha coefficients
generally observed for their dimensional scale counterparts. The reliability of lifetime PTSD
was lower than that for the corresponding 12-month diagnosis. This result, found in past
research (Grant et al., 2003), implicates recall bias as one factor that may lead to diminutions
in reliability for diagnostic measures in general population test-retest studies. By contrast,
reliability of childhood ADHD was lower than that for the manifestation of the disorder in
adulthood. The prevalence of childhood ADHD in the U.S. general population has recently
been estimated at 8.1%, with only 36.3% of individuals who had ADHD as children also
experiencing the disorder as adults (Kessler et al., 2005). Thus, in this case, it may be that the
lower prevalence of the disorder in adulthood compared with childhood resulted in the
diminution of reliability observed in this study.

To our knowledge, this is the first study to examine the reliability of DSM-IV borderline,
narcissistic, and schizotypal PD diagnoses in the general population. The reliabilities of these
PDs were as good as or better than the corresponding reliabilities found in short-term test-retest
studies of the same diagnoses in clinical samples (Zimmerman, 1994). However, test-retest
reliability should be greater in clinical compared with general population surveys, since more
severe cases of PDs are found in treatment, whereas milder cases tend to be found among
community respondents. These results suggest that our efforts to reduce sources of unreliability
often related to fully structured diagnostic interviews appear to have been successful.
Specifically, the high degree of standardization of the AUDADIS-IV and its training module
appears to have reduced three major sources of unreliability in instruments of this type: (1) the
questions that assess psychiatric symptoms; (2) the symptom information provided by the
respondent; and (3) the interpretation of the information provided by the respondent. The
AUDADIS-IV is also unique in its requirement to assess stringently the DSM-IV clinical
significance criterion, i.e., the requirement that each PD lead to distress and/or social or
occupational impairment. Requiring individuals classified as having a particular PD to endorse
the DSM-specified number of symptoms of the disorder in addition to meeting the clinical
significance criterion may, in part, have been responsible for the good reliability observed for
borderline, narcissistic, and schizotypal PDs in this study.

For most diagnoses assessed in this study, an order effect was observed. That is, prevalences
generally decreased from test to retest interview. Although the present study cannot offer a
definitive explanation for the observed order effect, the decline in prevalences of alcohol, drug,
and psychiatric disorders from test to retest has been observed in tests of a variety of other
psychiatric assessment instruments (Helzer, 1981; Bromet et al., 1986). The decline in
prevalences has been attributed to either a reduction in reporting of symptoms, or inconsistency
in positive responses to screening questions that were often used to route respondents past
sections of the interview that were not relevant. However, the AUDADIS-IV does not have
screening questions associated with ADHD or the three PDs assessed in this study. That is, all
respondents answered symptom item and associated diagnostic questions in these modules.
Although the AUDADIS-IV PTSD module does have screening questions, there was little
discrepancy in responses to these questions at test and retest. The gross error rate for these
screening questions was 2.0%, a rate that was too small to account for the observed order effect.
Taken together, these findings suggest that the decreases in prevalences of the disorders
between test and retest is more likely the result of a decline in symptom reporting rather than
an increase in negative responses to screening questions. Further methodologic research should
focus on this important but insufficiently understood phenomenon.

Ruan et al. Page 9

Drug Alcohol Depend. Author manuscript; available in PMC 2008 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Reliability was also found to be somewhat greater when dimensional scales were examined,
compared with their categorical counterparts. Consistent with the internal consistency results,
ICC values were good to excellent for all DSM-IV psychiatric diagnoses assessed in this study.
These results are consistent with prior research (Grant et al., 2003) and were expected.
Continuous measures are more statistically informative than categorical measures and
therefore should be more reliable. Further, less severe cases of disorder will necessarily have
a greater adverse impact on the reliability of categorical measures than on their continuous
counterparts.

The psychometric evaluation of major risk factors associated with alcohol, drug, and other
psychiatric disorders is rare in the substance use disorder or psychiatric epidemiology literature.
This study showed fair to good test-retest and internal consistency reliability for most risk
factors, with acculturation, race-ethnic identification, sexual orientation discrimination,
perceived stress, stressful life events, alcoholism stigma, and adverse childhood experience
scales demonstrating reliabilities in the good to excellent range. These reliability results were
not surprising since only measures of risk factors that had been found in prior psychometric
studies to demonstrate satisfactory reliability were selected for inclusion in the AUDADIS-IV.
However, our slight modifications to those measures necessitated a re-evaluation of their
reliabilities, especially in general population samples, where many of these measures had not
been assessed.

The excellent reliability of the ACE scales was not expected due to the sensitivity of these
measures. It is possible that the objective and behavioral nature of these scales outweighed
their sensitivity to yield excellent reliability. Alternatively, ACEs are extremely memorable,
albeit painful, a situation that may have reduced recall biases related to the events and
consequently increased their reliability. Another nonmutually exclusive possibility is that the
rapport established between respondents and interviewers highly trained to ask sensitive
questions may have contributed to the high reliability observed for these measures.

The high level of reliability found in this study for PTSD, ADHD, and borderline, narcissistic,
and schizotypal PDs suggests that the AUDADIS-IV can be a useful diagnostic tool in research
settings. The Wave 2 NESARC survey, from which the data from this study were derived,
queries a wide range of clinical symptomatology that cuts across numerous DSM-IV Axis I
and II disorders. The finding that dimensional symptom scales for the diagnoses examined in
this study were highly reliable supports the need for continued and sustained research to
construct and evaluate dimensionally based assessment instruments to improve upon the purely
categorical approach to diagnoses that underlies the DSM-IV. Incorporating dimensional
components in future DSM revisions promises to address concerns commonly cited with
respect to the categorical model of diagnosis, that is, excessive comorbidity, heterogeneity
among persons with the same disorder, and inconsistent, unstable, and arbitrary diagnostic
boundaries between disordered and normal functioning (Oldham et al., 2005). Further, studies
(e.g., Markon and Krueger, 2005; Krueger et al., 2006) that explicitly compare continuous and
dichotomous models of DSM-IV disorders using sophisticated latent class and trait models
appear warranted in helping to define better phenotypic targets for etiologic and treatment
research.

Importantly, this study has also provided the research community with a reliable battery of risk
factors for use in future epidemiologic research on alcohol, drug, and psychiatric disorders.
The availability of such a broad range of reliable risk factor assessments promises to contribute
to the reliability of future research and the conclusions drawn from it, and to sharpen the
direction of inquiry it defines.
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Table 3
Sociodemographic Characteristics of Wave 2 NESARC Respondents

n % (SE)

Sex
 Male 14,564 47.9 0.34
 Female 20,089 52.1 0.34
Race-ethnicity
 White 20,161 70.9 1.54
 Black 6,587 11.1 2.19
 Hispanic 6,359 11.6 1.19
 Asian 968 4.3 0.52
 Native American 578 2.2 0.18
Age
 20–29 4,913 16.3 0.31
 30–34 3,116 9.1 0.22
 35–44 7,487 20.6 0.29
 45–54 6,825 20.0 0.27
 55–64 5,135 14.6 0.23
 65+ 7,177 19.3 0.34
Education
 Less than high school 5,514 14.0 0.45
 High school graduate 9,452 27.5 0.53
 Some college and beyond 19,687 58.5 0.63
Marital status
 Married/cohabiting 18,866 63.8 0.48
 Widowed/separated/divorced 9,149 18.9 0.26
 Never married 6,638 17.4 0.45
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Table 6
Reliability of AUDADIS-IV Risk Factors

ICCa 95% CIb Alpha

Acculturation (33) 0.79 (0.76, 0.82) 0.85
Race-ethnic identification (24) 0.78 (0.74, 0.80) 0.79
Discrimination-race-ethnicity
 12-month (6) 0.68 (0.64, 0.72) 0.74
 Prior to last 12 months (6) 0.64 (0.59, 0.68) 0.69
Discrimination-gender
 12-month (6) 0.62 (0.53, 0.72) 0.72
 Prior to last 12 months (6) 0.59 (0.55, 0.64) 0.70
Discrimination-religion
 12-month (3) 0.64 (0.60, 0.68) 0.62
 Prior to last 12 months (3) 0.50 (0.42, 0.58) 0.68
Discrimination-disability
 12-month (4) 0.59 (0.53, 0.65) 0.70
 Prior to last 12 months (4) 0.63 (0.59, 0.68) 0.69
Discrimination-weight
 12-month (5) 0.79 (0.74, 0.80) 0.75
 Prior to last 12 months (5) 0.77 (0.72, 0.78) 0.78
Discrimination-sexual orientation
 12-month (6) 0.82 (0.79, 0.85) 0.84
 Prior to last 12 months (6) 0.78 (0.74, 0.80) 0.81
Perceived stress (4) 0.82 (0.76, 0.85) 0.84
Stressful life events (12-month) (14) 0.94 (0.93, 0.95) 0.86
Interpersonal support evaluation (12) 0.63 (0.58, 0.68) 0.82
Social networks (12) 0.70 (0.68, 0.76) 0.64
Alcoholism-stigma (12) 0.93 (0.92, 0.94) 0.82
Childhood physical abuse (3) 0.79 (0.76, 0.82) 0.78
Childhood sexual abuse (4) 0.86 (0.72, 0.78) 0.90
Childhood psychological abuse (3) 0.88 (0.82, 0.90) 0.85
Childhood emotional neglect (5) 0.82 (0.79, 0.85) 0.80
Childhood physical neglect (4) 0.80 (0.78, 0.84) 0.89
Battered mother/female caregiver (4) 0.76 (0.72, 0.79) 0.86
Other childhood adverse events (6) 0.69 (0.66, 0.73) 0.72
Intimate partner violence –respondent (6) 0.79 (0.76, 0.82) 0.70
Intimate partner violence-partner (6) 0.76 (0.73, 0.80) 0.73
Sexual orientation (1) 0.60c (0.07)d (0.03/0.03)e f
Sexual attraction (1) 0.66 (0.06) (0.06/0.04) f
Sexual behavior (1) 0.62 (0.09) (0.03/0.02) f

a
ICC = intraclass test-retest reliability coefficient.

b
CI = 95% confidence interval.

c
Kappa value.

d
Standard error of Kappa in parentheses.

e
Prevalence of test/prevalence of retest.

f
Alpha coefficients not assessed for dichotomous measures.
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