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Abstract

The Semi-Structured Assessment for Drug Dependence and Alcoholism (SSADDA) yields reliable
DSM-IV diagnoses for a variety of psychiatric disorders, including alcohol and drug dependence.
This study examines the reliability of individual DSM-1V criteria for lifetime substance dependence
diagnoses and the impact of those criteria on diagnostic reliability.

Methods—Two hundred ninety-three subjects (52.2% women; 38.2% African American, 46.8%
European American, 7.5% Hispanic) were interviewed twice over a two-week period to examine the
inter-rater reliability (n = 173) or test-retest reliability (n = 120) of the SSADDA. Cohen’s « statistic
and its confidence interval were used to assess the reliability of individual diagnostic criteria.

Results—Ouverall, the inter-rater reliability estimates were excellent for individual DSM-1V criteria
for nicotine and opioid dependence; good for alcohol and cocaine dependence, and fair for
dependence on cannabis, sedatives and stimulants. The impact of any individual criterion on
diagnostic reliability was minimal, consistent with the notion that the DSM-1V diagnosis of substance
dependence measures an underlying construct that is relatively consistent across specific groups of
substances.

Conclusions—These results, combined with results from a study of the SSADDA’s diagnostic
reliability (Pierucci-Lagha et al., 2005), show that the instrument can be used reliably to assess
substance dependence.
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1. INTRODUCTION

To enhance the reliability of the psychiatric diagnostic process, particularly as it pertains to
psychiatric genetics, several structured or semi-structured interviews have been developed,
including the Diagnostic Interview for Genetic Studies (DIGS; Nurnberger et al., 1994), the
Semi-Structured Assessment for the Genetics of Alcoholism (SSAGA; Bucholz et al., 1995),
and the Semi-Structured Assessment for Drug Dependence and Alcoholism (SSADDA,;
Pierucci-Lagha et al., 2005).

Bucholz et al. (1995) evaluated the diagnostic reliability of the SSAGA using DSM-I11-R
criteria (American Psychiatric Association, 1987), in a sample with a high prevalence of
alcohol use disorders. The SSAGA also yields DSM-1V diagnoses (American Psychiatric
Association, 1994). The SSADDA is a comprehensive psychiatric interview schedule that
assesses the physical, psychological, social, and psychiatric manifestations of substance abuse
and dependence, and a variety of psychiatric disorders in adults. Similar to, and based on, the
SSAGA, the SSADDA aims to increase the validity of the phenotypic information that it
provides through the application of a rigorous process of self- and cross-editing. The substantial
time required for the interview and for the editing process make the SSADDA useful for the
in-depth collection of phenotypic information, particularly suitable for genetic studies, which
generally use a cross-sectional phenotypic evaluation. In the course of adapting the SSADDA
from the SSAGA, we abridged the alcohol section; expanded the sections on opioid and cocaine
dependence; added sections on pathological gambling, attention deficit hyperactivity disorder
(ADHD), and environmental factors; and changed the format from paper-and-pencil to
computer-assisted administration (see details under the section “Instrument”). The SSADDA
provides a more detailed and intensive evaluation of the clinical course of drug dependence
and associated psychiatric symptoms and disorders than, for example, the DIGS. Also in
contrast to the DIGS, the SSADDA does not require that the interviewer exercise a significant
amount of clinical judgment.

Recently, we evaluated the inter-rater and test-retest reliabilites of DSM-1V diagnoses obtained
with the SSADDA in a diverse sample of subjects, in which there was a high prevalence of
cocaine- and/or opioid-dependent individuals (Pierucci-Lagha et al., 2005). In that study, the
SSADDA vyielded good-to-excellent reliabilities for most substance dependence diagnoses,
although the reliability of substance abuse diagnoses was not as good (Pierucci-Lagha et al.,
2005). The present report describes the reliability of the DSM-IV diagnostic criteria obtained
using the SSADDA. The reliability of a diagnosis is limited by the reliability of the criteria
that comprise it. Information on the reliability of the criteria can assist in revision of the
diagnoses, as is regularly done with the Diagnostic and Statistical Manual. Further, as we have
demonstrated elsewhere (Gelernter et al., 2005;2006), subtypes of cocaine and opioid
dependence derived using diagnostic criteria and other data obtained with the SSADDA can
be more useful as traits for linkage analysis than the DSM-IV diagnoses.

In the present study, we evaluated the reliability of individual diagnostic criteria for dependence
on the major classes of substances that are evaluated by the SSADDA. In the Bucholz et al.
(1995) study, the majority of individual criterion items were reliable, with 87% and 81%
showing fair or better reliability for the within- and cross-center studies, respectively. Further,
in that study, reliability estimates were good for the alcohol and cocaine items, while those for
stimulants were less satisfactory. We also examined the impact of variation in criterion
reliability on the reliabilities of substance dependence diagnoses.
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2. METHODS

2.1. Subjects

A total of 293 subjects were each recruited to participate in two separate administrations of the
SSADDA. Of this number, 159 subjects were recruited from substance abuse treatment
facilities affiliated with the University of Connecticut Health Center (UConn) or the Yale
University School of Medicine (Yale). In addition, 59 patients were recruited from inpatient
and outpatient psychiatric services at UConn, and 75 community respondents were recruited
through advertisements in local media. Inclusion and exclusion criteria are detailed in Pierucci-
Laghaetal. (2005). Briefly, subjects were included if they were at least 18 years old and willing
to provide informed consent to participate. They were excluded from participation if they
showed clinical evidence of a severe psychiatric disorder that might substantially limit their
capacity to provide accurate diagnostic information (i.e., schizophrenia, gross cognitive
impairment), or if they were unable to read or write English at an 8th grade or higher level.
Subjects were paid for their participation. The institutional review boards at UConn and Yale
approved the study protocol and informed consent form.

2.2. Instrument

The SSADDA was developed to provide a more detailed coverage of specific drug use
disorders, particularly cocaine and opioid use disorders. The SSADDA includes detailed
questions on the onset and recency of symptoms for these two major drugs of abuse, and adds
some additional items specific to these drugs of abuse (e.g., assessment of symptoms of
cocaine-induced paranoia). In addition, sections were added to the SSADDA to cover attention
deficit hyperactivity disorder (ADHD) and pathological gambling, both of which are
theoretically and clinically relevant to drug dependence (Petry, 2002;Wilens, 2004). Finally,
a section on environment covariates considered likely to have an impact on drug and alcohol
dependence risk was added.

Administration of the SSADDA is computer assisted, allowing direct entry of subject responses
by the interviewer. The computerized format includes core features, such as automatic “skip-
outs,” a cross checking function to identify inconsistent responses, a running tabulation of
diagnostic criteria, and a check for out-of-range values, features that serve to streamline the
interview process and aid in collecting accurate information. The computerized version of the
SSADDA also allows for direct upload of data to a database, thereby eliminating the time-
consuming step of data entry and verification (with their attendant potential for errors) and
permitting the ready generation of DSM-1V diagnoses (American Psychiatric Association,
1994) using scoring algorithms.

As is the case for the SSAGA, the SSADDA allows a trained (hon-clinician) interviewer to
identify a variety of substance use and psychiatric disorders by collecting information on the
onset and recency of symptoms and on their severity and duration. A useful feature of the
SSAGA, which was retained in the SSADDA, is its assessment of the relationship between
alcohol and drug problem clusters and the occurrence of other psychiatric disorders (Bucholz
etal., 1994). Information including the dates of occurrence of alcohol and drug use; clustering
of problems; periods of abstinence from alcohol and drug use; and dates of depressive episodes,
dysthymic periods, manic episodes, and other psychiatric disorders is correlated so as to
categorize the respondent’s history of psychiatric disorders as either completely independent
of substance problems, or including at least some psychiatric symptoms that occurred in
temporal association with substance use.

Data were scored using algorithms to generate DSM-1V lifetime diagnoses (American
Psychiatric Association, 1994). Sources of disagreement, such as variation in the information
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provided by the subject on the two occasions, were noted. All diagnostic discrepancies, plus a
random sample of concordant diagnoses, were rechecked to ensure the accuracy of the data.

2.3. Study design

The study consisted of two sub-studies, focusing on 1) inter-rater reliability and 2) test-retest
reliability. Inter-rater reliability was assessed in 173 subjects (i.e., 103 substance abuse patients,
49 psychiatric patients, and 21 community respondents), who were interviewed twice by
different interviewers. The purpose of this sub-study was to evaluate the extent to which
independent raters can use the same instrument to arrive at the same diagnostic conclusions.
To ensure wider applicability of the findings, the inter-rater sub-study was further divided into
two components, a within-center component, in which each subject was interviewed by two
different interviewers at the same site, and a cross-center component, in which each subject
was interviewed once by an interviewer at each of the two participating sites. Test-retest was
assessed in 120 subjects (i.e., 56 substance abuse patients, 10 psychiatric patients, and 54
community respondents), who were interviewed twice by the same interviewer, thereby
providing a measure of the short-term stability of the diagnosis.

Twelve interviewers participated in this study. All interviewers had a bachelor’s degree (three
also had a master’s degree) and received formal training by the same training coordinator at
UConn. All interviews were audiotaped to allow confirmation that the interviewers followed
standard procedures, and to provide objective information in the event of coding discrepancies.
The coded interviews were scored using algorithms to generate DSM-1V lifetime diagnoses
(American Psychiatric Association, 1994) for dependence on the following substances:
nicotine, alcohol, cocaine, opioid, cannabis, stimulants, and sedatives.

2.4, Statistical analyses

All analyses included only subjects who reported any lifetime use of the substance, so that the
number of subjects varied by substance. Categorical data were analyzed using the k coefficient,
a measure of chance-corrected agreement (Cohen, 1960). Agreement was classified according
to a modification of the guidelines developed by Cicchetti and Sparrow (1981), such that a
reliability coefficient below 0.40 is considered to be poor; 0.40-0.59 is fair; 0.60-0.74 is good;
and 0.75-1.00 is excellent. As reliability estimates are sample dependent, 95% confidence
intervals are also provided for « (Fleiss, 1981).

As in Bucholz et al. (1995), we used two approaches to evaluate the impact of each diagnostic
criterion on the reliability of substance dependence diagnoses. First, the reliability of each
diagnosis was re-estimated after equating the criterion endorsement in Time 2 to that in Time
1 for each of the seven criteria one at a time. These re-estimated reliability coefficients were
then compared with the original estimate in order to examine the impact on diagnostic reliability
by changing the endorsement of a single criterion. Second, the number of differences in
criterion endorsement among individuals for whom the diagnosis was the same at both times
(Stable) were compared with the number of differences among individuals having different
diagnoses at the two timepoints (Unstable). These comparisons indicate the number of
differences in criterion endorsement that are needed, on average, to change a substance
dependence diagnosis. This analysis, unlike the inter-rater and test-retest reliabilities (which
used all criteria, irrespective of clustering), was limited to criteria that clustered together during
a 12-month period, as required by DSM-1V for all substance dependence diagnoses.
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3. RESULTS

3.1. Subjects and interval between interviews

During the first interview, 2 subjects reported no lifetime use of any of the seven substances
examined in the study. The remaining 291 subjects (99.3% of the total) had a mean age of 37.9
years (SD =10.6), and had completed a mean of 13.0 years (SD = 2.4) of education. Nearly
half of the subjects (47.1%) were European American, and more than one-third (38.5%) of the
sample was African American. The majority of subjects were never married (59.1%). There
were no significant differences on any of these demographic variables by sub-study.

The mean and median times elapsed between the two interviews were 13.8 (SD = 5.1) and 13
days, respectively.

3.2. Inter-rater reliability

Table 1 shows the inter-rater reliability estimates (using the « statistic and its 95% confidence
interval) for the individual DSM-1V criteria. Examining the 95% confidence intervals for x,
the vast majority of criteria across the seven groups of substances show satisfactory reliability.
The values of « for nicotine, alcohol, cocaine, and opioid dependence criteria were generally
high; none were in the poor range and most were in the good-to-excellent range. Reliability
estimates for cannabis dependence symptoms were not as high as those for other substances,
although a majority fell in the fair range and only two were in the poor range. Reliability
estimates for sedatives and stimulants were less than satifactory for the majority of the items.

3.3. Test-retest reliability

As might be expected, estimates of test-retest reliability were, for the most part, consistent
with, but higher than, the estimates of inter-rater reliability (data not shown).

3.4. Impact of criterion reliability on diagnostic reliability

Table 2 shows values of k recomputed with each criterion, in turn, being treated as reliable in
the inter-rater sub-study. « estimates were very similar to the original estimates for all
substances, and in no case was the difference significant, as reflected by the overlapping
confidence intervals. Similar findings were obtained for the test-retest sub-study (data not
shown).

As is shown in Table 3 for the inter-rater sub-study, across all substances, diagnoses were
generally stable. In this sub-study, opioid dependence showed the lowest rate of instability
(6.8%) and cannabis dependence the highest (19.0%). In the test-retest sub-study (data not
shown), similar findings obtained, except that nicotine dependence showed the lowest rate of
instability (2.0%) and sedative dependence showed the highest rate (13.6%). For unstable
diagnoses, in both sub-studies, the mean number of criteria changes exceeded 3 for most
substances.

4. DISCUSSION

This study examined the inter-rater and test-retest reliability of the DSM-IV criteria for
dependence on nicotine, alcohol, cocaine, opioid, cannabis, stimulants and sedatives. Using
Cohen’s «, we found fair-to-excellent reliability for the criteria for nicotine, alcohol, cocaine,
opioid, and cannabis dependence, while stimulant and sedative dependence criteria were less
reliable. Of the 49 criteria evaluated in the inter-rater sub-study, 12 (24.5%) showed poor
reliability (i.e., k <0.40). In the test-retest sub-study, 8 criteria (16.3%) showed poor reliability.
In both sub-studies, the vast majority of unreliable criteria were for stimulants and sedative
dependence, however, the smaller number of users of these substances, resulting in lower
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stability of k, may have contributed to the lower estimates of reliability for these criteria. These
findings are similar to those obtained in the within- and cross-center reliability studies of the
SSAGA, in which there were 13% and 19%, respectively, of criteria that were found to be
unreliable (Bucholz et al., 1995).

With respect to individual substances, all but one opioid dependence criterion (i.e., “using
larger amounts or over a longer period than intended”) yielded a value of k that was good or
better (i.e., x > 0.60). Opioid dependence criteria evaluated using the SSAGA also showed
high reliability (Bucholz et al., 1995). Similarly high estimates of reliability were obtained for
nicotine dependence criteria using both the SSADDA and the SSAGA.. Values of « for tolerance
were either fair or lower, except for opioids and sedatives. In contrast, values of « for
withdrawal were good to excellent except for cannabis, stimulants, and sedatives. Although
tolerance and withdrawal are both manifestations of neuroadaptation, it is likely that they have
different underlying mechanisms (Cicero, 1980;Langenbucher et al., 1997). In addition,
withdrawal is based on more dramatic and perhaps more reliably reported symptoms than is
tolerance, a characteristic that could be important when establishing a history of the phenomena
retrospectively. Finally, the problem with tolerance might relate to the definition used; for
example, a 50% increase in the amount of the substance needed for an effect might be a
relatively low threshold (Schuckit et al., 1999).

The reliability estimates for individual SSADDA alcohol criteria were generally good, though
somewhat lower than those obtained using the SSAGA (Bucholz et al., 1995). Although
reliability estimates were good for most cocaine dependence criteria when elicited using the
SSADDA, values of « for these criteria were also somewhat lower than those reported using
the SSAGA (Bucholz et al., 1995).

In the present study, reliability for most cannabis dependence criteria were fair, similar to that
observed in other studies (Compton et al., 1996;Caottler et al., 1997;Miele et al., 2000;Bucholz
et al., 1995). These findings complement the growing body of literature supporting the
existence of the cannabis dependence syndrome and cannabis withdrawal, as well as the
validity of the DSM 1V dependence criteria as they apply to cannabis dependence (Budney,
2006;Budney and Hughes, 2006). The findings of fair reliability for cannabis withdrawal
criteria, despite the heterogeneity of the sample, complement recent findings showing that
cannabis withdrawal is both clinically significant and readily identified even in non-treatment
seeking populations (Copersino et al., 2006). Reliability estimates for stimulants and sedatives
were less than satisfactory, similar to those reported for the SSAGA (Bucholz et al., 1995),
perhaps due in both studies to the relatively low frequency of endorsement for criteria for these
disorders.

Substance-dependent subjects in the present study sample predominanly included individuals
with opioid and/or cocaine dependence (cf. Gelernter et al., 2005;2006), while the SSAGA
substance-dependent study sample predominantly included individuals with alcohol
dependence. We also evaluated reliability in a more heterogeneous sample than that studied
by Bucholz et al. (1995). Specifically, subjects in our sample had a mean of 3.1 substance use
disorder diagnoses, with 34.4% having four or more such diagnoses (Pierucci-Lagha et al.,
2005). Although comparable numbers are not reported by Bucholz et al. (1994,1995), it is
evident from the data presented that their reliability study sample was predominantly comprised
of individuals with alcohol use disorders and with fewer comorbid substance use disorders than
in the subjects we studied. In the context of multiple substance use disorders, subjects are more
likely to misattribute their symptoms to one substance rather than another, leading to reduced
criterion reliability for some disorders.
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It should be noted also that estimates of « are not directly comparable across the SSADDA and
SSAGA studies, as the populations evaluated and the prevalence of the disorders differed
substantially between them. Although the « statistic shows the extent to which agreement
exceeds that predicted by chance alone, it is not possible directly to interpret differences in «
across different conditions in different studies (Stemler, 2004). Administration of the SSAGA
and SSADDA to the same subjects under controlled conditions would be required for such a
direct comparison. Interpretation of reliability findings should, then, be done in the context of
a particular study sample.

The results of the impact study conducted using the SSADDA suggest that the diagnosis of
dependence on different substances did not generally depend on a single criterion. Specifically,
none of the seven DSM-IV criteria for substance dependence individually influenced
diagnostic reliability; rather, it was necessary for at least three criteria on average to change in
order to affect the reliability of a substance dependence diagnosis. These findings are similar
to those of Bucholz et al. (1995).

In summary, these findings showing the reliability of the individual DSM-1V criteria for
dependence on different substances provides additional support for the reliability of the
SSADDA in the evaluation of substance dependence. Based on its reliability in the assessment
of individual criteria and diagnoses (Pierucci-Lagha et al., 2005), its poly-diagnostic nature,
its suitability for administration by lay interviewers, and its computer-assisted format, which
includes skip patterns and internal consistency checking, the SSADDA is a useful diagnostic
instrument for a variety of applications, including genetic and family studies of substance
dependence.
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