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Catastrophe theory, a subset of nonlinear dynamical systems theory, has potential in
psychology for modeling behaviors that are poorly predicted by linear models. A specific
type of catastrophe model, the cusp, may be useful when gradual changes in the
environment correspond with abrupt changes in behavior. This type of catastrophic
change is often observed in human behavior and researchers in the social sciences have
begun to apply catastrophe theory to psychological phenomena. The relapse process in
alcoholics is an example of a complex psychological phenomenon that may be better
understood using a catastrophe model. One hallmark of this process is that minor
changes in some risk factor often result in a quick return to active alcohol dependence, or
relapse. Addictive behaviors researchers have struggled to understand the relapse process
using traditional linear models, which are not designed to predict such abrupt change.
Three methods for analyzing cusp catastrophe and linear models were applied to an
extensive alcohol treatment outcomes database [Project Matching Alcoholism Treatments
to Client Heterogeneity from the National Institute of Alcohol Abuse and Alcoholism].
The suitability of each of these methods, in the prediction of relapse, was evaluated.
Based on the interpretability of the results, polynomial regression appears to provide the
most reasonable method for measuring the fit of a cusp catastrophe to the observed data,
‘as compared to competing models. The results from this analysis suggested that the cusp
‘model fit the data better than a linear model. The implications of these findings for the
treatment of alcoholism and recommendations for future research are discussed.
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Introduction
During the past 40 years several fields of science have benefited due to

information gathered from an increased understanding of nqnlinear and dynamic
processes (Gleick, 1987). Nonlinear dynamical systems theory stems from mathematical
- 'reasoniﬁg about the stgbility and instability of systems (Guastello, 1995). A dynamical

system can be defined as a set of interacting variables with properties of continuity,
~determination, and infinite duration (Abraham, 1995a). The mechanisms c;f a dynamical

system include: bifurcations, transformation of a system from one type to another;

sensitivify to initial conditions (or divergence; small changes in the initial level of a

systém lead to large differences in the outcomes of the system); and self-organization

(emergent structuré in the ‘behavior of a system; Abraham, 1995b; Schuldberg, 1999).

/
Nonlinear dynamical systems theory‘ has provided the physical, mathematical, and social
sciences with new theoretical insights andA modeling st;'ategies to predict and understand

‘behavior better. It is the aim of this study to examine the applicability of nonlinear

dynamics to the relapse process in alcoholics.

History of Nonlinear Dynamical Systems Theory in Psychology
The histor}: of the nonlinear analysis of systems in psychology dates back to the
mid-1930s when Lewin (193 6) proposed that the concepis of dynamical processes and
divergence be applied to topics in social psychology. Bateson (1972) de\'/eloped the
‘double-bind thedry of schizophfenia, which incorporated a dynamic Aunderstanding of
familial relationships, as well as theories for the formation of emergent behavioral®

structures. Rashevsky (1968) developed a theory of bifurcation, which he applied to the

complexity and divergence of human behavior. He stated: “A change in behavior of a
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single individual, no matter how small, may precipitate in an unstable social
configuration, a process that leads to a finite, sometimes radical change” (Rashevsky,
1968, p. 1995. The theories proposed by these individuals suggest that human behavior -
cannot be observed through a single lens: various factors may influence the actions and
reactions of a person. Although these factors remain unnoticed to tha behaving human or
the observer, they may play a'major role in the behavioral outcome. If everAy.motivation
wére accounted fof, then the seeming randorhness of human i/nteraction wbuld become a
discemib}e pattern of complex exchanges.

Catastrophe Theory

Bifurcation theory, as proposed by Raéhevsky (1968), was further developed
through the application of the work of mathematician Rané Thom. Thom (1972)
provided the .complete proof for the existence of seven elementary catastrophes, which he
termed, in order of complexity, the fold, cusp, swallowtaili, butterfly, elliptic umbilic,
hyperbolia‘umbilic, and parabolic umbilic. (—Iatastrophe‘thleory 1s derived fram'topology,
a field of mathematics that studies the properties of surfaces in numerous dimensions
(Thom, 1972). Mathematical topology has typically chused on those problems that can
be described with referenge to smooth surfaces. The topological problems propdsed by
Thom (1.972), however, focused on the complexities of uneven surfaces; specifically,

- surfaces with divergences. Thom (1972) observed that objects in nature (including
humans) can often be described by smooth surfaces in equilibrium, ‘but changes in the
equilibrium of the surface will result in the discontinuities that Thom called

“catastrophes.” Catastrophe theory may be applied to situations where gradual changes

in the environment correspond with abrupt changes in the expressed behavior (Stewart &



Peregoy, 1983). Because of this psychologists have applied catastrophe theory to a
variety of human behaviors. The cusp catastrophe is one of the seven elementary
catastrophes that has been the most widely applied catastrophe in the behavioral sqiences
(Stewart & Peregoy, 1983; Zeeman, 1977).

According to Zeeman (1977) a cusp catastrophe model has five qualities:

1. Bimodality: the behavioral outcome is partitioned into two modes.

2. Quick transitions: the transition from one mode of behavior to the other may
happen rapidiy.

3. Hy steresis: the change between modes of Behav_ior is asymmetrical '.for‘ the same
individual; therefore the transition from one mo‘dév to the other mode does not

" occur at the same place on the surface.

4. Inaccessibility: between thé two modes behavioral expression is highl’y unlikely,
given the input parameters.

5. Divergence: rela'tiAvely small changes in the input parameters leads to dramatic
- changes in behavjo}..

:As shoyvn in Figure 1, the cusp catastrophe'model is defined by the five quaiities '

described above_.

avioral Surface
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Figure 1. Cusp Catastrophe Model.
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The vertical axis is considered the behavioral surface. This axis provides a measure of
the possible behavioral expressions (outputs) based on the levels of the control
parameters (inputs). The horizontal plane, called the control surfaqe, isa basic plot of
the input control parameters. Every point on the control surface has at least one
corresponding point on the beh‘avio;al suiface, whish indicates that a certain behavior,
based im the input‘p-)arameters, has a certain probability of occurring. Two control
parameters are inciuded in the model, the “normal” and “splittirig” parameters. The
value of the normal parameter increases and decreases gradually, and behavior is linear
: when\the value of the splitting parameter is low. Howéver, as tiie value of the splitting
paramster increasés, the value of the normal parameter diverges, and there are two
behavioral expressions for each value of ‘the normal parameter. Behavioral ex.pressionl
between the two modes of behavior is highlﬁyvimlikely, defined by fhe property of
inaccessibility. The position of the normal paiame’terldetermines the path of the
trajgciory after the system bifurcates. The relative position of the bifurcation will be |
different for every individual, depending on ’ihe i/aiues of the normal anci 'splittihg

parameters.

Consider the example of anorexia nervosa shown in Figure 2.

Fasting

\ 4

Abnormality

Figure 2. Cusp Catastrophe Model Applied to Anorexia Nervosa.



In this examéle, hunger is the normal parameter and abnormality of attitudes toward

food is the splitting parameter. When the person’s attitudes toward food are not

particularly abnormal, the person exhibits behavior related to hunger in a linear fashion

(e.g., the person feels hunger and the pérson seeks food to be consumed). As the

person’s attitudes toward food béco_me more abnormal there is a bifurcation of

behavior, when the person is hﬁngrier tl;e behaviorél response is gorging and when the
‘ persdn is satiated the behavioral ré'sponse is fasting.

Zeeman (1976) suggests that if »any one of the qualities outlined abpve is observed
in a behavior, then the phenbmenon_should l;e tested within a cusp model. .Zeeman |
(1977) .appl_iéd catastrobh‘e models to voting, mili:tary expansionv, anorexia, and anger-
aggression in children. _Callahan and Sashin (see Callahém‘, 1982’;'Ca11ahan & Sashin,
1987), following Zeeman (1977), teste.d' catastrophe models of treatment for anorexia
nervosa and affect-response. More recently, catastrophe models have been applied to
adolescent substance use, stress and health, decision-making, goal attainmént, accidents,

~organizational development, and bipolar disorder (see Clair, 1995, Guastello, 1’992;
Guastello, 1995; Guastello &'McGees 1987; Scott, 1985).

Catastrophe modeling in psychology. Researchers in the field of psychology have

~ attempted to derivé éppropriate- statistical methods to determine the preciiétive abilities of
the cusp catastrophe model. These methods, as well as catastrophe theory in general, have ‘
,réceived a number of criticisms (Alexandet, Herbert, DeShon, & Hanges, 1992; Kolata,
.1977; Sussman & Zahler, 1978). Sussmann and Zahler (1978) élaimed that several
proposed cgtastrophe models are merely hypqthetical, and few ha{ve any mathematical

basis. Furthermore, those catastrophe models that are empirically based are often the



least parsimonvious alternatives for modeling the behaviors that are being des;ribed. Yet,
several agthoré in the field of-psychology have al_so Aémonstrated the utility of
catastrophe modeling in gaining a better understanding of complex questioné (see Clair,
1995;'.Guastello, 1995; Zeeman, 1977). Guastello (1995) presents a review of several
‘empil."ical investigations .that. have used catastrophe models in comparison to linear
models.

The statistical modeling of discontinuity and non-linearify from combinations of
observed variables may be very useful for increasing our 'unde,rstanding of psychological
problems. Zee’man (1977)i eloquently describes the importance of catastrophe theory
mode!ing in the socia_l sciences:

The method has the potential for describing the evolution of forms in all aspects of
nature, and hence'it embodies étheory of great generality; it can be applied with )
‘particular effectiveness in those situations where gradually changing forces or
motivations lead to abrupf changes i.n behavior (p. 65). K
There have been numerous theoretical applicatipns of catasfrophe theory to.clinical
psychology (see Burlingame, Fuhriman, & Barnum, 1995; Cauahan'& Sashin, 1987;
Gentry, 1995; Scott, 1985). ‘Many psychological phenomena rﬁay be more adequatvel'y
‘modeled using these methods, rather than methods that are based on the general linear
model. In particular, research within the field of clinical psychology’ is frequently unable
to account for substantial amounts of variance based on linear predictions. Stewart and

Peregoy (1983) highlight the ability of catastrophe theory to capture the important

information that may be lost using linear models: “catastrophe theory takes over when



functional relationships between the depeﬁdent and independent variables break down”

Methods for analyzing catastrophe models in psychology. Three separate-

methods for analyzing a'catastrdphe have been proposed: the method of maximum
likelihood for estimation of parémetgrs (Cobb & Zacks, 1985), the generalized
multi‘vafiate ﬁxgth{)d (Oliva, Desarbo, Day, & J“edidi, 1987), and the polynomial
regression method (Guastello, 1992).

- Cobb (1981) prqposgd that human ‘Behavior is ﬁot deterministic, and therefore he
created a stdchastic, or probabiiisti_’c, method for -ﬁtti'ng a cusp catastrophe surface. Cobb
(1978) realized the problems of statiétical modéling arising from linear definitions, and in
response developed a multimodal pr’obabil‘ity density function. With “[his« model, the
surface of the cusp is considered to represent the most expected expressions of the
criterion val;iéble given the combinafio‘né of the predictor variables. In order to determine
the pro'babil.ity of the expressed criterioh variable, the parameters in the rﬁodel have been
estimated using maximum likelihood estimation (Guastello, 1995).

Oliva and éolleagués (1987) employed a multivariate technique fof estimating
latent normal and splifting parameters from observed variables. These autf;ors have
developedAa' software package called the General Multivariate Methodology for
Estimating Catastrophe Models (GEMCAT) for analyzing catastrophe models. This
package allows for several ‘var‘iables to be entered as either the norr‘nal or the splitting
parameter, or both, and the criterion variable can also be determined from multiple
}\-/ariablevs_. Any variable entered into GEMCAT can feceive either a fixed weight' (i.e.,

user specified), or a free weight (i.e., determined from the data). At least one of the



variables in the model must be ﬁxéd, and the experimenter should have some a priori
knowledge of the weight for the fixed variable. Because of this requirement, the
CEMCAT method may be most useful when confirmatory estimation of a model is’
needed (Lange, Oliva, & McDade, in press).

The GEMCAT method allows for 'multiva_r_iaie definitions of several indicator
variables and has been criticized for its susceptibility to Type I error (Alexander, et él.,
1992). Lange and colleagues (in press) used sifnulated data to determine the likelihood

of “false positives” and to test the reliability of indicators. They found that with sample -
sizes less than '1'010 the weights of the indicators were largely overestimated, and this

' .effect increased a’s the reliability of the indicators decreased. The authc_)lrs reported that'
Type I error was not an issue because they were able to “reliably spot” (p. 23) false
positives because the algorithm produced negative goodness of fit iqdice's (Pseudo-Rz’s).

| The polynbmial regressioh method (Guastello, 1982) applies Cobb’s parameter

‘esti‘m’ation theory with the addition of dynamic difference equations. The dynamic
difference_equz;@tion is used to assess tﬁe level of change between two assessments of the
criterion variable (Y). After trané;forming all variables in the model by location and
scale, the variables are entered into a regression equation using the dynamic difference

' equation (e.g., Y2-Y1) as the criferion variabl.e. The Y; Ivalues are then cubed and sé[uared
and used as predictors in the cusp model. These polynomial terms, as well as the splitting
parameter multiplied by Y, and the normal parameter, characterize the regression
equation. Guastello (1995) proposes that if the <':usp catastrophe model explains
significantly more variance than a traditional linear model, the_n itis stsible to assume

that the processes underlying the phenomena are not smooth and continuous.



The polynqmial regression method has been the most widely used method of analyzing
bcatastrophe_:s in the field of psychology:

One example of a proéess m psychology that may be appropriately modeled by
. catas}tropﬁe théory is the * *falling off the wagon’ of an alcoholiic;” (Schuldberg, 1999, p.
26;2). Manly alcoholics return to problem drinking within a year after receiving treatment,
 but the circumstances that beset the return to drinkir-1g are not relatéd ‘in a linear fashion
(Hore, 1971; Sutton, 1979).

- The Relapse Process

Ir; a metaphor of relapse, Brownell, Marlétt, Lichtenstein, and Wilson (1986)
des;:ribe_: é person standing close to the edge of a cliff: “The slightest disru[;tio'n can
; preclipitate a fall frbm which there is no return.” (pv. 766). Addictive béhaviors
reséarcﬁers have made several attempts to bperatioﬁglize, uﬁdefstand, and prevent the
“edge.of a cliff” phenomenbn (Hore, 1971; Litman, 1980; Marlatt, 1979) with Iir‘ni'lted
success (Kadden, 1996). |
An agreed upon deﬁnitioﬁ of relapse remains elusive in the psychological
literature. MillAer (1996) remarke(i that defining relapse as a concrete state of drinking
drastically oversimplifies the dynamic state phases that underlie behavioral changes.
Edwards and Gross (1976) considered the proéess ofa reinstatement-of alcohol
dependence, after the person has maintained a period of abstinence, as an ess'ent’ial
element in the definition qf alcoholism. More concretely, some propose that a lapse is
the act of tak-i.n‘g a drink after a périod of abstinence (Brownell, et al., 1986). A relapse
has been defined as a lapse thét is either quantitatively (Marlatt, 1996) or qualitatively

(Litman, 1986) more severe. That is, relapse is generally considered to be the resumption
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of a harmful pattern of heavy alcohol consumption thét is more temporélly stab}e and
psychologically pernicious than a lapse.

One finding that has been consistently ideritiﬁee in both the research and clinical
literature is that relapse is a frequent outeome' forpatieﬁts with alcehol dependence
(Connors, Maisto, & Zywiak, 1996). Litman (1980) described alcoholiem asa “relapsing
condition,” and the empirical research supports this conceptien. Investigations conducted -
within the last decade have found relapse fates ranging from 28% to 86% (_Co_oney, Litt,
Morse, Bauer, & Guapp, 1997, Greenﬂeld, et al., 1998, Hall, Havassy, & Wasserman,
1990; Jones & McMahon, 1994; Mehti, et al. 1993, Powell, et al., 1992; Rychtarik, Prue,
Rapp, & King, 1992; Solomon & Annis, 1990). In short, relapée is often the modal
outcome of add'iction treatment (Brownell et al., 1986).

.Besancon (‘199.3) collected retrospective data from a small group of sebjects with
alcohol dependence and found that 28 out of the 31 subjects relapsed within the first
month after treatment. The average amount of time for those subjeets who relapsed to
their pfe-abs:tinence ievel of d_ependence was approximately nine days. Sutton (1979)
determined that relapse curves show that ibng-term abs:tihence is unlikely in those
patients who drink shortly after receiving treatment. Thus, the behavioral sciences
continue to strﬁggle to predict who will relapse and the timing of relapse.

Models of Relapse

Relapse is a complex process. The course of drinking after a period of abstinence
cannot be fully explained using single variable models, and several researchers have
supported models that incorporate multiple determinants of relapse. Hore (1971)

proposed that relapse to drinking could be predicted from a change in internal mood
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states, such as an increase in 'anxiety level, or from a significant life event. He tested this
hypothesis with a group of 22 patients diagnosed with alcqh’blism. Only one patient who
relapsed reported a chang; in his mood, and 50% of the 14 patients Whov relapsed noted a
significant life event, such as interpersonal problems, loss of employment, or a death in
© ‘the family. Hore (i971)-p0ints out that the most notable observation was the intensity gf
the return .to drinking after :abstinen'ce, which occurred suddenly.

Litman, Eiser, Rawson, and Oppenheim ( 1979) proposed a model of the relapse
process that incorporates three-m‘echanisms‘for th‘e initiation of a relapse: the person’s
perceptions of dangerous (i.e., high-riék) situations, the availability of coping responses
to deal with dangerous situations, aqd the individual’s level of self-éfﬁcacy (the person’s
self-perception of being capable of coping) in view of the situation. The hypoth_esized'
relapse model was investigated with a sample of 120 patients following treatment for
alcohol dependence. The findings indicated that relapse precipitants and coping
mechanisms were prediéﬁve of relapse. The abstaining patients reported fewer
dangerous situat_ions and greater flexibility and effectiveness in coping behaviors than the
patients who relapsed. .

Litman‘(l 986) later considered whether the xchanges in an individual’s locus of
control during treatment for alcohol use dis/orders and perceptions of social support might
exert influence wifhi'n her otiginal model. She hypothesized that as patients experience
mastery while engaged in treatment their perceptions of succ_es's‘ and failure will evolve
from extemeil attributions to.‘inte‘rnal credibility. The results suggest the existence of a
‘complex interaction between percept,io'ns of dangerous sitqations, coping behaviors, and

perceptions of effectiveness of coping behaviors. The abstainers applied more coping.
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behaviors and perceived fewer situations as dangerous. Furthermore, they perceived their
coping behaviors to be effective in managing the dangerous situation. Litman’s work
ﬁighlights the importance of understanding the relationship between relapse precipitants .
and an individual’s affective and coping responses.

Marlatt (1985) based a relapse taxonomy on retrospective data obtained from a
sample of 70 chronic alcoholics at a follow-up interview three months after discharge
from inpatient treatment. He used four structured questions to obtain qualitative
information about the patjent’s experiénces of relapse precipitants, including frustration
and ahger, social pressure, intrapersonal temptation, and negative emotional states.
Based upon this qixalitati-ve information Marlatf (1985) and Marlatt and Gordonv(1985)‘
propose two determinants, intemersonal and intrapersonal, which are further divided into
eight subcategories: coping with negative emotional states; coping with negative physical
factors; enhancement of positive emotional \staftes; testing personal control; giving into
temptations; coping with interpersonal conflict; ‘social pressure; and enhancement of
positive emotiénal states.

The two determinants can aiéo be arranged hierarchically. Level 1 consists of the
interpersonal and intrapersonal/en’vironmental determinants, which can be characterized
primarily by intra-individual factors and internal reactions to enviroﬁmental or
- interpersoﬁal events. Level 2 builds on level 1 by emphasizing the interpersohal factors
that may impact the individual and the individual’s coping responses.- Lev»el 2 also
incorpoyates the interaction between the individual and his or her environment.

~ Anecdotal evidence providés support for the utility of Marlatt’s taxonomy. In

response to the clinical acceptance and application of Marlatt’s taxonomy the National



Institute of Alcohol Abuse and Alcoholism (NIAAA) requested proposals for an .
extension and replication of the taxonomy (Kadden, 1996). The resultihg Relapse
Replication and Extension Project (RREP) is described in great detail in the 1996
Supplement of the journal, Addiction. RREP. did not find empirical suppbn for the
reliability or validity of Marlatt’s faxonomy, or for his coding systems (Kadden, 1996).

In particular, the Marlatt taxonomy was not fdund to predict drihking outcomes reliably,
nor the Atvime to relapse (Stout, Longabaugh, & Rubin, 1996). Despite the apparent
inability of Marlatt’s model to predict relapse, clinicians maintain that the model does

‘ provide a heuristic for understanding particular characteristics of the relapse process (e.g.,
Kadden, 1996).

The value, and downfall, of Marlatt’s model may reside in the complexity of the
proposed system. Marlatt’s taxonomy has been praised for its clinical utility and
generalizability. However, as noted, it has al'so been questioned because of its inability to
predict r_elapse in the RREP. In response to the studies produced from the RREP Marlatt
(1996) Qriticized the researchers for considering the distal baseline measures té be fixed
predictors of relapse at follow-up, “thereby depriving them of their dynamic and fluid
role as proximal determinants in the relapse process ” (p. 148). Hore (1971), Litman
(1.986), and Marlatt (1996) all recognized the need for a relapse model that encompasses
several precip'ifating variables and complex interactions between th;e person and his or her
environmert. These researchers are beginning to understand 'that behavior should not be»
interpreted within a snapshot, and linear predictions do not provide a complete

assessment of the dynamic system that underlies behavioral change.
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Shiffman’s (1‘989) model of relapse precipitants consolidates much of Litman’s
and Marlatt’s work. Shiffman proposes a model of relapse that incorporates three classes
of relapse determinants: personality characteristics, background variables, and relapse:
precipitants. Personality characteristics provide a measure of the stable qualities of the
indiviﬂdual,_vsuch as e;(trayerted or obsessive-compuléivg personality types. Background
variables relate to the person’s history and péét experiences. 'These variables may be

‘considered to provide a cumulative risk for the person, such as level of alcohol
»dependence or family history .of alcoholism. Relapse precipitants are transient events that '
create an'extremely high probability for felgpse. Intense alc.ohol cues, immediatejly
strf:ssful situations, or social pressure to drink may be precipitating factors. Pe.r'sonality;'
chafacteristics‘and backgrour:d variables are Vconsidered predisposing variablés, also
referred to as diStal risk factors. These variables may incre;ase the probability that relapse
will occur. The relapse precipitants are episodic, and are also known as proximal risk
factors, and they actualize a statistical potential, thereby increasing the probability that a
person with_high levels of distal risk factors will relapse. Therefore, precipitants
actualize the predispositions. Aggregations of precipitating and prevdisposing risk factors
are innumerable for any particular individual. The interaction of a number of these
féctors creates a cqmplex system in which the probability of relapse may be greatly

increased (Shiffman, 1989).
: : ¢

Factors Related to the Relapse Process
Several factors are important in considering the relapse process (Shiffman, 1989).
Temptation to-drink is most likely inescapable for the abstaining alcoholic. In order to

remain abstinent the alcoholic typically employs coping skills, which may facilitate



reéiStance-promoting factors and hinder temptation-promoting ones. Shiffman (1989)

' proposed that a person who experienced few temptations would require fewer éoping
mechanisms, but as tempfétion increased more effective coping would be necessary.
Emhirical evidence has shown thaf an alqoholic’s use of effective coping skills may be
the key element to remaining abstinent (Brownell, et al., 1.986; Shiffman, 1989;
Greenfield, et al., 2000). Wills and Shiffman (1985) divided coping behaviors into four
styles: stress, temptation, behavioral, and cognitive cop.ing; Stress coping is used to
reduce the impact of a stressor, and often drinking may act as a form of stress coping
(Shiffman, 1989). Temptation copihg involve's strategies used to reduce temptatioﬁ, such
as éating or sleeping. Exercising is an example of behaviox"al coping; the person is
actiy‘ely doing somethihg that will relieve tc;mptatior'l. Cogniﬁve coping employs mental
‘strategies for re&ﬁcing temptatioris; such as concentrating on' the ill effects of drinking on
the liver.

Coping strategies may be more or less effective dependi.ng oh the situation, the
needs of the person, and on the temporal relationship to the precipitant (Wills &.
Shiffman, 1985). Strategic coping styles are"used to minimize the temptation to drink
(e.g., a chronic alcoholic avoids all ‘liquor' stores). Responsive coping mechanisms may
be employed when a stressor becomes a direct challen;ge to abstinence. . Responsive
coping methods are often temporary reactions to stressors‘ (é. g., leaving a party where

r ,
alcohol is present). Restorative coping focuses on recovering from the lapse and

preventing a relapse. Cognitive strategies are often employed as restorative coping

mechanisms. A recovering alcoholic may utilize abstinence schemas in approaching .
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4situatio'ns that are highfy stressful (e.g., thinking about times of successfully remaining
abstinent). |

Self-efficacy is the extent that an individual feels capable of pérforming a certain

behavior (Bandura, 1977). An individual’s appraisal of his or her ability to stay abstinent
may héivc a profound impact on that person’s actual ability to resist drinking (VR.ychtariAk,
et al., 1992). Higher levels of self-efficacy are prediétive of improved alcoholism

, tr_eatment-outcomes (Annis, & Dévis, 1988; Burling, Reilly,_Moltzen, & Zift, 1989;
Connors, et al.; 1996;‘Greenﬁ.eld, et al., 2000; .Project MATCH Research Group, 1997,
Rychtarik, Prue, Rapp. & King, 1992; Solomon, & Annis, 1990).

Connors, Maisto, and Zywiak (1996) studied self-efficacy and treatment
~outcomes one year following inpqti\ent or outpatiént treatment. The authors found that
self-efﬁéacy was posiﬁvely relaied to the percentage of days abstinent (PDA), and
' negatiVéIy related to the number of drinks per drinking day. Greenfield and colleagues

(2000) considered the relationship between self—efﬁcacy' and relapse survival in a gfoup
of male and female patiepts receiving inpatient treatment. The results from this
| prosp¢ctive study supported the ﬁﬁding thét self-efficacy was predictive of surviyal
functions of abstinence. This ﬁnding suggests that a person’s self—efﬁcacy score was
predictive of both the amount of time-to-ﬁrét drink and time-to-relapse withih the first
twelve months following treatment. Self-efficacy, as measurédA by the Aléohol
,Abstineﬁce Self-Efficacy Scale (AASE; DiClemente, Carbonari, Montgomery, &
Hughes, 1994), was also shown to predict three-year treatment outcomes (Project
MATCH Research Group, 1998). Thé authors concluded that self-efficacy and .

motivation for change were the strongest predictors of abstinence.” -
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Coping and self-efficacy are independentlyv important mechanisms, and both are
crucial to the person’s motivaﬁon for change. Prdchaska and DiClemente (1983, 1984)'
have suggested that moii\}ation for change can best be cénceptualized as an intermittent
stage model, called the transtheoretical model (TTM), where a person may cycle back
and forth through the various stages of the model before obtaining the desired behavior
change (Prochaska, DiClemente, & Norcross, 1992). The person may oscillate between
the following stages: precontemplation, when the person has no interest in changing'
“within the next six months; contemplation, when the person plans on attempting to
change within the next six months; prepératibn, when the person plans on taking action
during the next 30 days and has begun'toAmake some behavioral changes; action, the
person has made some behavioral changes for less than six months; and maintenénce, the
person implements changes for over siixA months., The TTM provides a perspeqtive'on
behavioral change that encompasses both témporal and integrative components of the
-relapse process, and has been successfully applied to understanding the mQtivation of
patients 'receiifing treatment for substan;e use disordersvr(J oseph, Breslin, & Skinner,
1999). While it provides a gooci model for understanding the scope and nature of
appropriate treétments, it-may be inadequate for capturing the continuous and

multidimensional nature of the relapse process (Joseph, et al., 1999).

A Cusp Catastrophe Model of Relapse
The five qualities of a cusp catastrophe can be eXarﬁihed in terms -Qf the alcohol
relapse process, and several addictive behaviors researchers have referred to these
elements of relapse wi‘t.h anecdotal evidence. The apparent -bimo'dality of the relapse

process is often observed in the behavior of problem drinkers immediately post-treatme‘ﬁt
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(Humphrey, Moos, & Cohen, 1997). Patients tend to either remain abstinent or they
return to heavy dfinki_ng. Likewise, inaccessibility extends the idea of bimodality to
"incorporate the notion that returning to social drinkipg fs very unlikely immediately after
treatment, given the configuration of relevant risk factors (Brownell, et al.,. 1986). The
risk factors also play a role iﬁ divergence within the system.. As Erownell? et él. (1986)
described: “A person is alway‘s on the brink of rélapsé, ready to fall at any diéiurbgnce”
(p: 766).

Those people who are trying 'tola}bstain from substances may experience an abrupt

change, or sudden transition, to heavy drinking (Besancon, ’1.‘993;‘Edw‘ards & Gross,

1976, Miller, 1996). Edwa.rds‘ and Gross (1976) have stated: “A syndrome which had
taken many years to develop is fully reinstated within perhaps 72 hours of drinking, and
this is one of the most puzzling features of the condition” (p. 1060). In support of this _
claim, Hore.(1971) observed that in a sample of 22 alcoholics felapsé occurred rapidly
and without warning. In addition, common sense and clinical experience strongly
suggest that the intensity of risk factors that facilitate the departure from abstinence to
dependefnce‘after receiving treatment is much different from the level of risk that will

produce a path from dependence, back to abstinence ‘(Shiffman, 1989), demonstrating the

concept of hysteresis.

Descript-ion of the Cusp Model Applied to Relapse

As described above, the normal and splitting parameters define the surface of a
cusp catastrophe model. In terms of relapse, Shiffman (1989) provides an excellent
frameworkl for these control parameters in hisv conceptualization of distal and proximal

risk factors. Distal risk factors are proposed as those factors that create an increased
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statistical risk for relapse, and proximal risk factors actualize the statistical risk.
-Therefore distal risk is comprised of those vbharacteristics that determine who is most
likely to.relapéé, and proximal risk incorporates variables that indicate the timing of
relapse. The distal risks make up the grenade, and the proximal risks can be interpreted
as the pin being pulled. |

Shiftman (1989) considered any variable that may be a predisposition for relapse
as a distal risk factor. Factors may include: family history of alcoholism, the nature and

. severity of the alcoholism, comorbid psychiattic and substance abuse diagnoses, impaired
cognitive capabilities, or a tendency to Be reactive towards alcohol-related cues
(Donovan, 1996). Withi,n a cusp catastrophe model the distal risk may be interpreted as
the splitting parameter.

The normal parameter is characterized as a person’s level of proximal risk. -
According to Donovan (1996): “relapse is relatively precipitous and potentially
unprediétable” (p. 35). Proximal factor\s may include: situational _th'reats to self-efficacy,
craving, social cue reactivity, affective sfates, stressful life events, the rapid deterioration
of social support (e.g.-loss of a friend), or acute psychological distress (Donovan', 1996).

A depiction of a cusp catastrophe model applied to relapse is shown in Figure 4.

Limited Drinking

~ Abstinence

. = 1. Dol
T TUATIHIIAT INTON
Distal
sk

Figure 3. Cusp Catastrophe Model Applied to Relapse Process.



The increasing level of distal risk will .crea'te a bifurcati‘on, whgreby the potential for
relapse is greatly increased if the level of proximal risk is also high. Consider a person
who has been drinking heavily for several years. This person has a strong family history
of alcoh‘olism,‘ comorbid major depression, and a’ll éf this person’s hobbies are related to
drinking. The combination of these factors Would cénsti’tute high distal risk. Now
imagine that this person went to an outpaﬁerit treatment facility for several months and is
attempting to stay abstinent. During the months following treétrﬁeﬁt this person’s spouse
files for divorce and all of this person’s drinking friends continually harass' him or her for
not taking a drink. This person fée}s less and less capa.I;Ie of abstaining and'bvegins to
experience strong cravings for alcohol. The combination of theéé factors (e.g., increaséd
lst:ress and support for drinking, and decreased self-efficacy) c;)uld be considered aAs
increasing this person’s leyel of proximal risk.

Looking back at Figure 3, this person is situated somewhere in tﬁe foreground on
the top sheet (as indicated by the high level of distal risk). Based on the hypothesized
model the increasing levei of f)roximalirvisk will then actualize the potentidl for relapse
pushing this person over the cusp to heavy drinking behavior. If this person had a high
level of distal risk but. was not experiencing an increase in proximal risk, then he or she
would have most likely remained abstinent. If the person had a low level of distal risk,
then.the increase in proximal risk may have caused an increase in problematic drinking
behavior (e.g., lapses), but not a relapse. ij the person had low levels of both proximal
and distal risk, then he or she may have been able to return to social drinking.

It is hypothesized that the use of the polynomial regression equation to measure

the fit of a catastrophe model, in combination with previous research on coping
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mechanisms, maintaining abstinence, and prdximal and distal risk factors (Bfownell, et
al'., 1986; Marlatt, 1996; Shiffman, 1989) may provide much needed insight into the
. process of relapse. Therefqre a test of the cusp catastrophe model in predicting relapse in
patients with alcohol dependent symptoms was conducted as part of a fwo—study pilot
investigation.
Pilot Studi.es

Two pilot studies were conducted to determine how a cu\sp catastrophe model of
‘relapse would compare to traditional linear models in predicting post-treatment drinking
outcomes. Drinking outcome was conceptualizezi asa changé in dri.nking quantity |
between intake to treatment and six months po‘st-treatmve.znt. The predictor variables were
based on a composite of éeveral variables that were empirically reduced to represent
diste;l and proximal ri.;,k componenfs.

The normal parameter was conceptualized as proximal fisk factors, and the v
splitting parameter waé conceptualized as distal risk factors. The proximal risk variables
were concepﬁxalized as family conflicts (McKay, Longabaugh, Beattie, Maisto, & Noel,
1993), depression (McLellaﬁ, Luborsky, Wopdy, O’Brien,; & Druiey, 1983), |
psychplogical distress (McLellan, et al., 1983), and alcohol self-efficacy expec'tancies
(Ijonoyan, 1996; Greenfield, et al., 2000). The following variables were hypcﬁheéized to
constitute distal risks: sévefity of alcohol dependence (Marlatt, & Gordon, 1985) and
family history of alcoholism (Craig, Krishna, & Poniarék‘i, 1997).

Data were collected at ’intake to treatment and at a 6-month follow-up among
inpatient (n = 40) and outpatient (n = 42) participants with alcohol use disorders, The

cusp catastrophe model was compared to traditional linear models to determine which
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- model explained the most variance in the'relapse process. It was hypothesized that a cusp
'catastrophé model would better accopmt‘for substance abuse treatr;lent outcomes than a
traditional linear regression model. ) |
Method

Participants

Participants for these studies were obtained from a larger sample (n = 364) of
adult inpatients tha’; volunteered for treatment at an inpatient substance abuse treatment
unit and a sample (n= 193) of adult outpatients receiving substaﬁce abuse treatment in an
outpatient community center. 'Participants: in the inpatient sample were Caucasian: (83%)
" and Native Amefican (1'7%) with a mean age of 39.2 (SD = 13.4). Participants in the
outpatient samp1¢ were Caucasi‘an (94%5, Na_tivé American (4%), and Affican American
(2%) wiv‘th a mean age of 33.8 (SD = 9.49). Patients in both settings were interviewed,
using several st.andardized measures described below, shortly following their admission
to treatment (M =7 days). All participantg provided info.rmed consent for the intake
: aséessment and the follow-up intérviews. The inpatient v.sample was contacted by
telephone at 30-da'ys,l 6-months, and i2-m§nths following discharge? from the pro;gram.
The outpatient sample consented to return to the community treatment center for fé)llow-
up interviews at 6-months and I-year. Patients in the outpatient study were provided
with reimbursement of $10 for each follow-up interview they attended.

Most of the ir'lpatie_nt' (N =275) and outpatient (N = 133) participants in the total -
sample did not attend follow-up interviews and were not included in this investigation.
Independent samples t-tests were conduéted to examine whether differences existed

between those participants who were included versus those who were excluded on age,
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gender, ethnicity, and all of the measures described below. No sigﬁiﬁcant differgnces (o
= 05) were found between the two groups (excluded participants versus included
participants) on any of these variaEles.
Procedures

‘Those pa{nicipants who completed both the intake and 6-mqnth fOU.O\.)V-up
interviews were included in the two studies reported here. Any participant with missing
data was excluded from the analyses. The final sample consisted of 40 (17 female)
inpatient'alcohoiics and 42 (10 fermale) outpatient alcoholics.

Participants in both samples were administered demographic questionnaires that
included questions on previous treatments, family history of alcoholism, and current
emplojment. At the intake interview all participanté recéived the Structured Clinical
Interview for DSM-IV Disorders-1 (SCID-L; First, Spitzer, Gibbon, & Williams, 1997);
the'Addiction'Severity IndeX'(AS.I; McLellan, et al., 1992); the Timeline Follow-Back
(TLFB; Sobell & Sobéll, 1992);. the Beck Depression Inventory (BDI-II; Beck, Steer, & '
Brown, 1996); and the Situational Conﬁc.lence. Questionnaire (SCQ; Annis & Graham,
1988). The measures used for the"pilvot studies are provided in Appendix A. The 6-
month follow-up intervigws prox}ided inforr-natio'n from the TLFB and questions
re;gé;ding current employment status and self-help group attendance during the 6-months

_ post-discharge.”

Statistical Analyses
For both studies, variables that have been identified by the research literature as
possible proximal and distal risk factors for alcohol relapse, as described above, were

- entered into sepafate‘PrincipaI Component Analyses (PCA), one for proximal risk and
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one for distal risk. The number of extracted components was set at one. This procedure
allowed PCA to operate as an exploratory analysis technique that created component
variables that accounted for as much of the total variance of the variables entered ihto the
analysis. This step was required because the tested models necessitated single variables
as predictors. These analyses were'conducted in such a way that only the variables that
meanihgfully contributed to the linear composite were included. All of the variabies |
selected for inciusion into the PCA for both studies, and the breakdown of the proximal
and distal risk composites are provided in Table 1.

Table 1. Proximal and Distal Risk Composites for Pilot Studies

Sample | _Distal Risk Loadiﬁgs ‘ Proximal Risk ' Loadings ’

Inpatiént Family history of alcoholism .82 Family conflict 71
Sevéerity of alcohol dépendence | .82 Depression .87
Psychological distress 81

Situational confidence -.44

. | Outpatient Familyvhi'story of alcoholism 79 Family conflict 74
Severity of alcohol dependence 71 Depression 79

Comorbid substance abuse 72 Situational confidence _81

" For both studies,A the component scores derived from PCA were entered into six
different regression equations as the variables X, 1 and X>, proximal and distal risk
components, respectively. Using the TLFB méthodology, the quantity of drinks

.consumed in the thirty days priqr to the interviews was entered as the criterion variables.
The quantity of drinks prior to the follow-up interview was entered as ¥>; and the amount

of drinks consumed in the 30 days prior to intake was entered as Y. The Y values were
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reduced by their lower limit and subsequently divided by their standard deviations. This
allowed fqr the transformation of these variables by location and scale, as described by
Guastellé (1995).

Three linear models: the lineat difference, pre-post, and linear-intéractibn, have
typically been used as a comparison fo the cusp éatastrophe- model (Clair, 1995;
Guastello, 1992). The studiés presentéd in this paper inéorporate the fhree linear models
and theAcusp catastrophe model: The first linear _model, called tﬁe linear difference
model,

Yo -Yi=0 + B X +f X 0y
attempts to predict the amount of change in the crite;rion variable, drinkiﬂg’ from intake to

‘follow-up, based on the fwo predictor variables, proximal and distal risk factors:
The second linear model, the pre-post model,

Yoo =fo+ BiXi+ prXot P Y, 2)
measures drinking at follow-up as the criterion variable by adding drinking at intake to
both sides of the /inear differénce ¢quation, creating drinking at intake as an additional
coefficient. The third l-ineéf -modél, called the linear-interaction model,.‘

Yo-Xi=00 + B Xi + B Xot B3 X1 X,
| &)
. adds the intéractién between the predictor variables to the Zinéar difference model. The
cusp Catastrophé model is analyzed using the following polynomial regression equéﬁon:
Y2 -Yr=p +ﬂ/X/+ﬂ2XzY/+,B3Y/2+ﬁ4Y13,‘ 4)
the cusp model is con‘sidered superior if it acéounts for a statistically significant higher

-proportion of variance in the criterion variable (Clair, 1995; Guastello, 1992).
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Results

For the inpatient data set, the component score of the three distal ‘risk variables
vexplained 67% of the variance in the distal risk component. The componen't score of the
three proximal risk variables explained 53% of the variance in the proximal risk
~component. The difference between the two sets of risk variables in terms of the
percentage of variance they explain is due to the highef correlations between the distal
risk variables. For the ohtpatient data set, the linear combination of the four distal risk
variables explained 46% of the variance in the distal risk. component, while the seven
proximal risk variables explained 65% of the va:rién;:e in the proximal risk component.

The results from the inpatient sampie showed that the linear mb_dels did not
¢xpl’ain a significant amount of variénce in the criterion variable (linear difference: R’=
.1.7, F (2,38)=3.82,p= .03;Alinear pre-post: R =16, F (2, 38) =2.33, p = .09; linear
interaction: _R_z_ =.20,F (3,37)=3.16,p=.04). The cusp model, equation'(4), explained
a significant proportion of the variance in the change Vin drinking from intake to follow-up
(cusp: R% = .59, F (4, 36) = 12.82, p < .0005).

Using the outpatient data, the linear difference model accounted for 16% of the
variance in the criteridn variable (F (2,40) = 3.70, p = .033). The linear pre-post model
explaing:d an insigniﬁpant amount of v'aéiance in the prediction of the change in drinking
(R?=.09,F (3, ‘39) = 1.20, p=.32). The linear interaction model also explained a small
amount of variance in the criterion variable (R* = .16, F (3, 39) =2.54, p=.07). The
cusp model explained a significant proportion of variance in predicting the change in

drinking from time 1 to time 2 (R2 = .88, F (4, 38) = 70.12, p = .0005).



Discussion

The two studies presepted here provide preliminary support for the cusp
catastrophe model in predicting substance abuse treatment outcomes. In both the
inpatient and the outéatient samples the cusp catastrophe analyses accounted for a greater
amount of variance than the linear models in the prediction of change in drinking. The
heterogeneity of the two samples suggests that the cﬁsp catastrophe model may be more
flexible in predicting relapse in a variety of different subsets of an alcoholic pqpulation..
Furthermore, the incorporation of both proximél and distal risk factors in the cusp model

" may provide fhe quantitative mechanism for predicting the complexity of the relapse
process, which has been hypothesized, but not empirically tested, by addictive behaviors
researchers (Brownell, et al., 1986; Hore, 1971; Litman, 1986; Shiffman, 1989).

The encouraging reéﬁlts from these studies should be considered in light of the
many limitations of both st'udies. Having small sample sizes can be detrimental when
testing a variety of statistical models (Cohen, 1988). Polynomial regression is a less
robust test 't_iqan linear regression and often requires larger samples sizes‘(Guastello,
_71995). In addition, the p(;lynomial regressio_n model for testing a cusp catastrophe has
received some criticism (Alexander, et al., 1992). “According to Alexander and

~ colleagues (1992), the re\}erse hierarchical entry of.regressi‘on goefﬁciénts (ﬁrst entering
the_ cubic term, then the quadfatic term, thgn the interaction term and ﬁnally'the X, term)

‘

, may lead to inaccurate results. Guastello (1992) answers this criticism by claiming that

variable entry in the order of descending polynomials is theory driven, and that this is

acceptable based on qualitaﬁve analysis of functions.



Th¢ polynomial regression model has also been questioned because of the
‘redundancy betheen the criterion and the polynomial predictor variables used in the
equation (Alexander, et .al., 1992; Hufford, Witkiewitz, Shields, Kodya, & Caruso, under
review). Guastello (1 992) provides a rebuttal to this criticism suggesting that as the
correlation between the two scores that create the‘vd_ifference score increases the” -
catastrophic differences must disappe'c\m
S. J. Guastello (personal commq_nication, April, 2000) has justified his methods
by suggesting that if the cusp model explains more variance than the next best linear
comparison, than it is the better model. Upon inspecting the cusp mgdel (see equation 4)
it becomes clear that the polynomial regression equation, as propbsed by Guastello (1982,
1995)V, may be a test of the linear relationship between Y, and the difference score rather
than a téstlof a true cusp catastrophe model'. Furthermore, the linear comparison models
proposed by Guastello (1995; equations 1 and 2) and Clair (1995; see equation 3) do\not
share in the cusp model’s advantage of inc_l'uding the relationship between the predictor
variables and the criterion variable. Despite't.he criticisms of the polynbmial regression
- in testing a cusp catastrophe model, the results from thé pilQ.t studies suggest further
investigation of the relapse process using catastrophe theory and nonlinear applications.
Current Study
The questions raised invtAhe pilot studies are restated and extended in the éurrent
study. This study was designed to provide a more statistically powerful investigation(of:
the cusp catastroph‘e model of the relapse process. The current study uses the data from

“Project MATCH, a large alcohol treatment outcomes database (N = 1,726), obtained from

the NIAAA. The goals of the current study are to replicate the findings from the pilot
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/stu'dvies and to compare the three different methods (polynomial regression, generalized
multivariate, and method of maximum likelihobd) for analyzing a cusp catastrophe
model. These methods are compared based on goodness of fit to the actual data, ease of

use, and interpretability.

Project MATCH

Project MATCH is.the largest and arguably most well coh’ducted psychétherapy
trial ever conducted (Project MATCH, 1997). It was designed to test the hypothe.sis that
certain client variables would predict differential response to thfee types of therapy.
Project MATCH used three types of psychotherapy to treat both inpatient (n = 774) and
outpatient alcoholics (n = 952): cognitive-behaviorgtl therapy (CBT), motivational
‘enhancement therapy (MET), and 12-step facilitati'on therapy (TSF). Participants were

| matched on ten primary variables (gender, alcohol use, psychiatric severity, 'c-ognitive
abilities, conceptual abilities, meaning seeking, motivation for change, social suppoﬁ,
and risk severity) and eleven secbndary‘ matching variables (Alcoholics Anonymous
participation, alcohol dependence score, anger, antisocial personality disorder,
interpersoﬁal dependence, psychopathology, religiosity, confidence gnd temptation self-
.efﬁcacy, social functioning, and readiness for change). Follow-up éssessments were
conducted at 3,‘ 6,9,12, and 15 months after the initial therapy session.

The 'Project- MATCH Research Group.(1997) found no significant differences in
treatment outcomes based on the three different treatment types. However, the relapse
rates in the Project MATCH sample are hoteworthy. Only 35% of the participants
reported continuous absfinence over the 15-month period, and 40% of vthe total inpatient

o

samplé reported more than three consecutive heavy-drinking days. The outpatient group‘
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was less suc,ces.sful at abstaining, with: 81% lapsing (single episode of hea\?y drinking) at
some point during the 15 months, and 46% reporting at least three consecutiv@: heavy
drinking days.

T.her Project MATCH,database was obtained from the NIA—AA spectfically for this
project, and it is available for qualified invesﬁgators who contact the NIAAA.

¢

Method
’Participv ants
Participants in Préject MATCH were recruited from nine research units, 'includ'ing
five outpatient treatnient facilities (Albuquerque, NM, Buffalo, NY, Farqiington, CT,
Milwaukee, WI, a.nd‘West. Haven, CT) and five inpatientQaftercgfe treatment centers
(Charleéfon, SC, Houston, TX, Milwaukee, WI, Providence, RI, and Seattle, WA). Cut
of 4,481 potentiéi participants screened for ‘inclusion in Prbject VMATCH, 4,022
participants agreed to take part in the inyestigatio_n. The sample was then reduced based
ona vériety of ineliéibility and exclusionary ériteria, including noncompliance with
. . (

protocol, legal or residential problems that prohibited travel to the treatment cenfers,
comorbi;l psychopathology that would interfere with treatment, and failure to meet DSM-
iII—R criteria foralcohol abuse or dependence. The final sample included 1,726
participants.
érocedures ~

| Parﬁcipants provided infqrmed consent and completed three intake asséssments,
which.includéd personal videotaped interViews, computerized assessmenftechniques,

self-report questionnaires, and blood and urine screening. Detoxification, under medical

supervision, was provided for those participants who tested positive for alcohol use at the
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time of the intake assessment. Upon comipletion of all intake assessments all participants
were randomly assigned to three different treatment modalities: Twelve Step Facilitation
ATherapy (TSF), Motivation Enhancement Therapy (MET), or Cognitive-Behavioral
Treatment (CBT); Therapy sessio‘n‘s were videotaped to assure consistent treatment
delivery, and all participants received treatment for 12 weeks. Follow-up assessments.
were conducted in three-mont.h intervals for the first 15-montf1§ following treatment.
Further information ofi the MATCH trial protocol and treatment procedures have been -

described by the Project MATCH Research Group (1997).

Intake Assessment

| Participants who met the inclusion criteria were provided with a‘diagvnostic
interview and screening, which included demogrephi_c history questioning, interview
assessmerits, and self-report questionnaires (photocopies of the measures used in Projeet
MATCH, with the exception of the Computerized’Diagnostic InferView Schedlﬂe, are

‘provided in Appendix B).

Addiction Severity Index. The. Addiction Severity Ind'ex (ASI; McLellan, et al.,
1992) consists of 57 items aésessing seven categories .(.)f problems, relqted to addiction
severity, that ar_i individual may have experienced in the past 30 da};s. For this __~
investigation oniy the family and psychiatric sections of the ASI were utilized. McLellan
and colleagues (1992) reported that the farﬁi-fy;nd psychiatric indices of the AST had
satisfactory validity based on normative samples of opioid, alcohol, and cocaine abusers,
drug abusing inmates, pregnant women, homeless men, and’inpatient psychiatric

substance abusers. Internal consistency and test-retest reliability estimates for scores on

the ASI were estimated in a sample of treatment seeking substance abusers (Alterman,
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Brown, Zaballero, & McKay, 1994). The internal consistency values ranged from .68 to

.87, and test retest estimates ranged from .88 to .99.

Alcohol Abstinence Self-Efficacy Scale. The AASE (DiClemente, Carbonari,
Montgomery, & Hughes, 1994) is a 20-item Like;t-type scale used to measure self-
reported expectations of abilityAto abstain from alcohol in a variety of situations. Given
twenty high-risk situaﬁon_s subjécts respond to their level of confidence in abstaining
from alcohol. The authors assessed the reliability and validity of the scores on the AASE
‘ in a sample of individuals attendin'gvan outpatient alcohol treatmer;t center. Factor
analysis of_thé scgres in that sample' resulted in a four-factor solution. Cronbach’s alpha
for scores on the total scale in the sample was .92. To investigate the validity of the
AASE the authors examined fhe relationship éf AASE subscale scores with several

demographic and alcohol use variables. TheSe analyses suggested that the AASE has

adequate convergent and discriminant validity (see DiCiementé et al., 1994).

Beck ‘D-epr}ession Inveniory (BDD). The‘BDI (Beck, 1978) consists of 21 items -
assessing depressive éymptqms.‘ The BDI has been widely used tQ assess depressive
symptomatdldgy in alcohol abusing samples (Connors, et al., 1996; Hyer, Carson, Nixon,
Tamkin, & Saucer, 1987; Miller, Westerberg, Hartis, & Tonigan, 1996). Yin and Fan
(2000)_q0nductéd a reliability genéralizatiqn of the BDI employed in 90 different studies,
including five studies that used the BDI in -assessing depression in a substance abusing
popul'ation. The aVérage reliability of the scores on the BDI in substance abusing
populations was .77 (SD = .008). The authors of this meta-aqalys'is oh the reliability of

.BDI scores concluded that the reliability estimates in the five studies that included



substance abusers were corlisistently lower than those from studies that used the BD! in

. . (
non-substance abusing samples.
. AN

Computerized Diagnostic Interview Schedule (C-DIS). The C-DIS was

developed to serve as a‘fully cor’nputerized', self-administered' method of obtaining |
information needed to determine DSM-III diagnoses. Levitan, Blouin, Nevarro, and Hill
(1991) _demonstrated that diagnoses from the C-DIS are.i’n concordance with the original
DIS and a semi-structured interview using a symptom checklist. The test-retest reliabi}lity
of scores on the C-DIS was calculated in a psychiatric inpatient sample and the mean
Cohen’s kappa value was .57 (Blouin, Perez, & Blouin, 1988). ATheliriternal consistency
of alcohol zind substance use diagﬁoses on the C?DlS and the Structural Clinical
Interview for DSM-IIIR ranged from .71 to 81 (Ross, Swinson, .Larkin, & Do_um'ani,
1994).
Form-90. Form-90 (Miller and Del ‘I‘3'dca, 1994) is a structured cliniczil interview
that was designed specifically for standardizing across all sites in Project MATCH. The
' prirriary goal of the Form-90 interview is to gather accurate information regarding a
person’s drinking behavior over a 90-day peiiod prior to tlie interview. Form-90
" incorporates both the time-line follow-back procedure (Sobell & Sobell, 1992) and
drinking pattern estimations from the Comprehensive Drinker Profile (Miller & Marlatt,
1984). Percentage of days abstinent (PDA) is -one post-treatment alcohol consumption
estimates that can be derived from Form-‘)O. PDA provvides an estimate of the mimber o‘f; 4
days without any drinking, and therefore has been considered a measure of drinking
frequency (Potgieter, Deckers, & Geerlings, 1999). The reliability of the information

- gathered from Form-90 was assessed in two test-retest studies. Both studies were cross-



site reliability studies with different interviewers interviewing inpatient and outpatient
substance abusers, and college drinkers. The mean intraclass correlation coefficient for °

PDA in the substance-abusing samples was .83.

Important People and Activities (IPA). The IPA (Clifford & Longabaugh, 1991) -
isa measure' of a person’s interaction with individuals who are identified as important in
that person’s social environment. Speciﬁcaliy, the IPA assesses the drinking behavior of - |
the ideritified important people, the frequency of contact between the important person
and the .participant_, ahci the reactions of the important people to the participant when the
participant is, and is not, drinking. ‘There is no published information about the reliability

of scores on the IPA, and no validation studies have been published.

Shipley Institute of -Livin,q Scale (SILS). The SILS (Shipley, 1940) is a paper-
and-penc'il test, which assesses vocab&lary and abstraction abilities. The test-retest
reliability of scores on the SILS was calculated in a group of 181 psychiatric inpatients,
and Fhe results demonstrated that scores on the SILS are not stable over repeated |
administratidns (Stone, 1965).

Stages of Change Readiness and Treatiment Eagerness Scale, Short Form

(SOCRATES). The short form of the SOCRATES {Miller & Tonigan, 1996) is a 19—i.tem |

Likert-type scale assessing the motivation to change dninking behavior in individuals
with dr_inking~ problems. When the 19 items are subjected to factor analysis, the
SOCRATES produces three stable factors, Taking Steps, Recognition, and Ambivalence.
These threé factors explained 45% of the variance in item responses for the Project
'MATCH data set. The internal consistency of each scale in the MATCH data set was

calculated using Cronbach’s alpha. Alphas were .83 for Taking Steps, .85 for
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Recognition, and .60 for Ambivalence. Miller and Tonigan (1§96) also assessed the test-
retest reliability of the SOCRATES in a non-randomly selected group of MATCH
participants -(I;I_ = 82). In the smaller- group of patients alphas ranged from .87 to .96 for
the three scgles._ Séveral studies have demonstrated the predictive and cons.trgc‘t validity
of the SOCRATES (see Miller & Tonigan, 1996). |

Stfucturéd.Cliriical Inter’v_iew for DSM-II-R Disorders ( SCID). The SCID

(Spitzer & Williams, 19855 is a semi-structured clinical interview that allows for
assessment of DSM-III-R Axis I clinical ;iisorders. Adequate concurrent, discriminant,
aﬁd' predictive validity for the SCID was demonstrated in a substance abuse population '
(Kranzler, Kadden, Babor, & Tennén, 1996). The in't'errater reliabiljty of substance abuse .
“diagnoses generated from. the SCID in this sample of adults was fqu’nd to range frém .85
fof substance abuse or depcndencé to .96 for alcohol abuse or dependence.

Follow-up assessments

Five fo]low-up assessments were conducted by either an in-person interview or a
“telephone interview w%th each participant. The Form-90, the BDI, and the ASI were ali
used to assess drinking -beha_Vibf and psychésocial functioning at 3-,9-, and lS_-monthé
post-treatment.ﬂ Retrospecti?e reports of the percen‘tage‘of days abstinent (PDA) béfween
.3-,6-,9-, 12-, and 15-months p;stAtreatmen{. were gathered .Llsing the Form-90.

Statistical Analyses

Data Reduction

Criterion variable formation. The criterion variables used in this investigation

were based on the PDA outcome variable. In order to capture the dynamic change

between a baseline assessment and a follow-up assessment, the polynomial regression
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technjque requires the criterion variable to be a change score (Guastello, 1982). For the
purposes of this investigation the PDA af baseline was subtracted from the PDA at the
1A2-month follow-up.assessment. This éhange score was then utilized"as the criterion
variable in the linear difference and linear interaction models. The linear pfé—post model
uses 12-month PDA as the criterion variable.

lFor the cusp catastrophe model _Guasteﬂo (1982, 1992, 1995) recommends
transforming all variables by location and scale. Guastello (1995)I described severai
methods for these transforlmations, and recommends using a ;—trahéformation (subtracting
_fhe mean and dividing by>the standard dgviation) when the change sc¢ore is‘ highly |
cofrelated with the ba_seline assessment. In this study, the PDA at baseline and 12-
months were each transformed in this manner, and the-dynamic difference equation used
as the criterion variable is the standérdizéd baseline PDvAﬂsubtracted from/the

standardized 12-month PDA.

Predictor variable formation. Several predictor variables were identified based on
the -.theorcticz‘llv conceptualizations of ‘relapse precipitants proposed by previous
researchers. These include: number of alcohol dependence symptoms (Marlatt &
Gordon, 1985); comorbid psychopathology (McLellan, Luborsky, Woody, O’Briven, &
Druley ‘1983); alcohol self-efficacy expectancies (Donovan, 1996, Greenfield et al.,
2000); psychological (/ii‘stress (McLéllan, et al., 1983); risk typology (Zweben & Cisler, -
19")5); motivation for change (Project MATCH Research Group, 1998; Miller &
Tonigan, 1996); and social 'fu.ncti‘oning (Dono'van, 1996; Shiffman, 1989). These
constructs were operationally defined as each participant’s score on v'_arious instruments

in the Project MATCH data set and are summarized in Table 2.



Table 2. Proximal and Distal Risk Composites for Current Study

Construct - Measure

M SD
| Distal- Severity of alcoholism SCID-HI-R (Spitzer & 6.23 1.97
Risk ’ Williams, 1985)
Comorbid C-DIS (Robins, et al., 1989) .38 49
psychopathology
R Cogniiive impairment - Shipley Institute of Living -.01 2.39
' Scale (Shipley, 1940)
Risk typology: Composite Low Risk: n =1191
| (70%)
~family history of ASI (McLellan, et al., 1992)  High Risk: n =520
alcoholism - : (30%)
-Drinking behavior MMPI MacAndrew scale
. (MacAndrew, 1965)
-Antisocial personality = C-DIS (Robins, et al., 1989)
-Alcohol dependency SCID-III-R (Spitzer &
, Williams, 1985)
Proximal Self-efficacy -AASE (DiClemente, et al., -.15 1.53
Risk _ : 1994)
. Affective state 'BDI (Beck, 1967) 10.17 8.24
Psychiatric distress ~ ASI (McLellan, et al., 1992) 21 .20
Social support for IPA (Longabaugh; Wirtz, &  -.0002 .49
drinking Clifford, 1991) | }
Motivation for change SOCRATES (Miller. & 11.90 4.10
' Tonigan, 1996) ‘

In order to construct the normal and splitting parameters for testing the cusp

model, these scores were entered into a Principal Component Analysis (PCA) with the

number of factors set at two. Varimax rotation was used to enhance the interpretability of -

the resulting components. The sums of squared loadings for the first rotated component ..

was 1.81 _(20.1% of the variance) and for the second, 1.25 (13.9% of the {/ariénce). The
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rotated component loadings (correlations between each variable and each component) for
each variable are shown iﬁ Table 3. The weighted component scores were then used as
the predictor variables in the linear comparisoh models. For the cusp cétastrophe model
the two component scores were transforrhed by location (subtracting the mean) and scale
(dividing by the standard deviation). |

Table 3. Rotated Componen_t Loadings for Proximal and Distal Risk CompOnenis’.

Vériable ' | ) ” Proxirr;al ’ . Distél
Severity of alcoholism | 46 ' ‘.49 -
Comorbid psychopathology A7 22

Risk typology ~.39.v 47
Psychiatric distress .76 -11
Affective state 78 -.07
Self-efﬁcacy 44 10
Cogniiive impairment -15 A7

Social su'pport‘ for drinking A3 -54.
Motivation for change d1 ' 46

Ngﬁ Component loadings in bold type have the highest Aloadings on that cond_ponent.
Model Fit

The regression analyses used in the pilot study (see equations 1 through 4) were
replicated for this investigation. In addition the study variablAeslwere analyzed using the
generalized mult’iva_riate‘method (Oliva, et al., 1587) and the maximum' likelihood
method (Cobb, 1981).

Generalized multivariate method. The generalized multivariate method was used

to estimate the cusp catastrophe model empirically. Oliva, et al., (1987) proposed a

General Multivariate methodology for estimating catastrophe models (GEMCAT) that



uses a»latent variable appfoach jn testing catastrophe models. Lange (2000) developed a
32-bit windows based computer program, GEMCAT II, which allows the normal and
splitting parameters, and the criterion variable to be represented By three latent var{iabies
coﬁéisting of linear combinations of observed variables.

GEMCAT IT allows the researcher to either estimate or fix the weights for each’

“variable, and at least one of the Weights mﬁét be fixed. For estimating the variable
weights the program uses two algorithms, the Downhill Simplex method and l;owellfs
Conjugate Gradient approach, which minimize the squared residuals between all
observations. For more informafion about these algorithms see the GEMCAT II manual
(Lange, 2000).

For this study, two catastrophe models were estimated using GEMCAT I1.
Because of the explbratory nature of this project the weights of the criterion variable were
fixed at .30, .50, and 1.00 for both models. These weights were chosen to assess the
difference in model fit for small, medium, and large contributions of the criterion
variable. F or the first model the proximal and distal risk components were entered as the
normal and splitting parameters, ILespective.ly, and their wéigﬁts were estimated by the
GEMCAT II program. The second model inclhded each of the nine variables used in the
PCA; described above, entered into GEMCAT II. as observed variables. The nine
varial_;les were classified as the normal and splitting latent parameters basea on the PCA
co‘mponent loadin’gs, seen in Table 3. For both models, all of the variables were

standardized, and the initial estimation was replicated 200 times using the bootstrap

method.
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Maximum likelihood. Cobb (1978, 1981) developed a method that relies on

maximum likelihood estimation of the normal and splittipg parameters. Cobb (1998) has
deve]éped a computer program for éstimating the parameters of a data set titled the “Cusp
Surface Analysis Program” (CUSP). CUSP begins by analyzing the estimated
coefficients of the linear regression model given by the observed data. These estimations
are then iteratéd, using the Newton-Raphson method, to provide the best possiblé fit'to a'
cusp catastrophe model. Cobb (1998) recommends testing th¢ model in three ways: 1)
using a chi-sgixare test to compare the fit of the cusp and linear models, 2) inspecting that
the coefﬁcignts of the cubic term and one of the control parameters aré statistical.ly
significant, and 3) determining that at least 10% of the data points are in the bimodal
portion of the cusp model.
Results

Table 4 provides the means and standard deviations of the criterion and pré'd-ictor
variables (before standardization) used in the linear regre’ssivon bmodels. For the
polynomial regression, GEMCAT, and CUSP models all of the stﬁdy variébles.were:

standardized and therefore have a mean of zero and a standard deviation of one.

Table 4. Descriptivc Statistics for Predictor and Criterion Variables.

Variable ' M ' SD Range
PDA baseline 32 30 00-.99
PDA 12-months 78 33 00-1.00
Proximal risk component -012 . 1.00 . 2.18-3.63
Distal risk component -.005 101 -3.29-3.55

" Polynomial Regression and Linear Comparsion Models

The linear differé‘nce model (equation l)A predicted 4.8% of the variance in the
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PDA change score (E (2, 1241) = 31.62, p <.0005). Inthis model the distal risk
component was significant (§ =-.21,t =‘-‘7.7.4, p <.0005) in predicting the criterion .
variables, and the proximal risk cdmponent was not éigniticant (B=.051t=189,p=
~.06).

The linear pre-post model (equétiqn 2) predict¢d a statistically significant amount
' of variance in the criterion variable (B_?; =.097, F (3,_'1240) = 44.21, p <.0005). ‘All of the
predictbrs in this model were statiétically significant (Proximal risk:  =-.11,t= 402 p
< .0065; Distal risk: B = 14,1=5.07,p< .0_005; PDA-baseliné: B=.27,t=974,p<
‘.0095).

| The linear interaction model (equation 3) accounted for _4.9‘;//(; of the variance in
the PDA change score (E (3, 1240) =21.22, p <.0005). . Both the distal and prbximal risk
components were significant in this model '(,Proximai ‘risk: B=.06,t=1.97,p=.05;
Distal risk: B =-.21,1=-7.71,p < .0005) and the interaction term was not significant (§ =
02, t=65,p=.52).

The cusp catastrophe model (équation 4)'e\xplained 32.1% of the variance in the
transformed PDA change score (E1(4, 1239) =146.22,p< .OOQS). All of the prediéfors in
the cusp model were statistically significant (Zproximal risk: B = -.08, t =-3.35, p=.001; Z \
(Distal Risk *PDA at baseline)’ B = -.07, t=-2.81, p =005 Z rora l.)aselin‘elz: B=27,1= 5.98,p <
'._0005; Z pon abaseine’s B = ~.78, 1= -17.58, p < .0005).

Generalized Multivariate Method for Estimating Cusp Models

Two catastrophe models were estimated using GEMCAT II (Lange, 2000).
‘The first model replicated the predictor and criterion.variablés that were used in the

polynomial regression equation. The weight of the criterion variable was fixed at .30.



The Pseudo-R? index was .93 (Pseudo-F (1. 1242) = 17.513.16), and the estimated
weights of the predictor variables were .067 for the proximal risk component, and .0009.
for the distal risk component.

The se;ond model iﬁcluded the nine observed variables that were used to create
the proximal and distal risk components. The weight of the criterion variable was also
fixed at .30. The Ps}eudo-R2 index for this model was .96 (Pseﬁdo—F (8, 1413) =

3,920.76). The estimate weights for the nine predictor variables are listed in Table 5.

Table 5. Indicator Weights Estimated by GEMCAT 1.

Latent Variable ~ Observed Variable : Weight
Proxjmal risk - Psychiatric distress .006

Affective state .002

Self-efficacy | -.005

Distal risk | Severity of alcoholism 012

Comorbid psychopathology -.008

Cogni-tive impairment -.021

" Risk typology -.002

Motivation for change -.001

Social shpport for drinking .02

Each ;)f these models was thén tested with tﬁe criterio'n variable fixed at .5. For
| both'models the Pseudo- R’ was reducéd to .49 (first model) and .66 (second model).
Each model waé fgrther tested w‘ith the criterion yariable fixed at 1.0. GEMCAT would
not run with the weight set at 1.0; and with the weight of the cfiterion variable set at
9999 GEMCAT Il returned a negatix;e Pseudo- R? value fc;r both models. The Pseudo-

\. R? value is computed by subtracting the residual sums of squares divided by the total



sums of squares for the dependent variable by one. A negative Pseudo- R? value ,
indicates that the ratio of the residuals sums of squares to the total sums of squares is
greater than one.

Cusp Surface Analysis Program

The proximal r‘isk‘, distal risk, and 12-month PDA were entered into the CUSP
program. The total data file was too large for the CUSP program to analyze. To correct
for tAhis problem, 20% of the participants in the total data file were randomly sampled
three.times, crea_ting three samples of 263 participants. In all three samplés the iterations
were halted with an error.message sfating that the “cubic coefficient is vahishihg.” Cobb
(1998) 'indicates that this meséage will occur when the Newton-Raphson iteration yields ‘a
neéative coefficient for the cubic term. He interprets this. condition as indicating that the
.cusp model does not fit ihe data better than é linear model.
| Discussion -
The purpose of this study was to investigate the process of relapse using
catastrophe theory. Speéiﬁcally, this study was designed to address two objectiyes. The
“primary goal was to replicate and extend the preliminary findings from two pilot studies
(Hufford, et al., under review), which provided ev‘idenceAfor the superiority of a cusp
catastrophe modei, over traditional linear models, in predicting substanc'e.abuse treatment
outcomes. The secondary goal was to compare three different methods for analyzing
cusp catastrophe fnbdels: pqunomial regressio.n (Guastello, 1992, 1'995), generali'zed‘
multivariate (Oliva, et al., 1987), and maximum likelihood pararﬁeter estimation (Cobb,

1978, 1981).
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Replication and Extension of the Pilot Studies
The results from this study support the preliminary evidence for the applicability
of cusp catas:trophe models to the phe}lomenoh of relapsg. Using the polynorﬁial
regression method, the cusp catastrophe model explained 22.4% more variance ip the .
criterion variable than the most efficacious linear comparisoh model: This finding is
‘ cohsi‘s’t‘ent with the results from the two pilot studies. The present study provides
additional support for the unique_contributions of the nonliﬁear terms in the polynomial
‘regression model. All of th¢ predictors in the model were signiﬁéant and the cubic term
agcounted for the lar_ges_t proportion of unique variance.
The present study extendéd the pilot studies by using a more empirical approach
‘in forming the predictor variables. In the pilof studies and the current ijpvestigation |
Principa! Component Analysis.(PCA) was used to create linear compoéites of the
variablevs‘that were c.orAlsistent‘with Shiffman’s,(1'989) conceptualization of distal and
proxfmal‘ risk. For each of the pilot studies the measured variables were entéred intq two
PCAs with the number of components set equal to one. Therefore, one PCA created a
distal risk compqnént and the other created a proximal risk component. In the current
Sfudy, a\ll of the measured vér-iables were entered into a single PCA with ’Fhe ngmber of
exfracfed components set equal to two. This allowed for the ;inear composites to be
created by ac¢ounting for cach variable’s 1oading on both the distal risk and the proximal
risk compohent. The two orthogonal component scores were used as the normal and
splitting parameters in the cusp catastrophe model. The breakdown of proximal and

distal risk components is consistent with Shiffman’s (1989) conceptualization of the

variables that may constitute distal and proximal risk.
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Comparison of Cusp Catastrophe Methods

The polynomial regression technique is the most widely used method for
analyzing the fit of cusp catastrophe models to empirical data (Guastello, 1995). The
generalized multivariate method (GEMCAT) is generally the easiest method to employ,
with the researcher only required-to entire data into a windows-based software program
and then select the latent variables to be represented by the observed data. The Cusp
Surface Analysis Program (CUSP) is also a user-friendly méth’od for computing the fit of
datatoa cusp,catastrophe' model. It is designed to only analyze a cusp catastrophe (for
example, it will not analyze a fold or butterfly catastrophé model) and the program will
only run with a limited number of subjects (in the current study 25b was the maximum
number of ca;es that the program would run). Each of these techniques has received

criticism (see Alexander, et al., 1992; Guastello, 1995), and no other study has attempted

to compare these three methods using the same data.

Polynomial regression. As described above, the results from the pqunomial
regres_‘sionltech‘nique suggest that the data fit a catastrophe model better than any linear
comparison model. One criticism of bolynomial regression is the inherent relétionship
between the predictor andvvcriterion variables (Alexander, et al., 1992; Hufford, et al.,
undér review). Both the dynamic difference equation (the criterion variable) and three
' .out df four predictor variables (the cubic, quadratic, and splitting parameter terms) use
-transformations of the same bas¢line rﬁeasure (PDA at baseline in this study). If the
criterion variable and predictor vaﬁables are highly correlated, as they often will be under
thege circumstances, then the polynomiai regression equation may simply reflect a

measure of this redundancy.
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For this reason, interpretations based on the findings from a polynomial
regression model need to be interpreted with caution. If a researcher has highly
intercorrélated variables then the polynomial regressi;)n method w—ill identify thé linear
relaﬁonships between these variables. One way of reducing the intercorrelation between
variables is using the transformation by location and scale proposed by Guastello (1995);
In the pilot SIudigs all of the variables were transformed by subtracting the i_ower limit
(location) and then dividing by the sfandard deviation (scale). After tréhsformation in the
pilot s_tudies the greatest correlation between the predictors and the criterion variable Wés
91 (outpatient sample) and .66 (outpatient sample). Guastcllo\(1995) recommends that
when variables are intercorrelated it may be advantageous to use the mean value as
location, therefore subtracting the mean of thc; vaIue‘s. This method of transformation
was employed in the current study, and it reduced the intercorrelations between the
prediétor and critgridn variabies (r=.54). There are severallmethods for transforming by
lopation and scale (see Guastello, 1995) and although one should alWays:use a |
transformation that most accurately represents the data, it may be useful to-consider a

method that minimizes the relationships between the predictor and criterion variables. -

Generalized multivariate method. The two GEMCAT I models were tested and

compared based on Pseudo- R? and Pseudq-F vélues. The first model used the same
variables thavt.were used in calculating the polynomial regression équaﬁon. The results
* from this model suggest a hiéhly signiﬁcant ﬁt between the cusp catastrophe model and
the empirical data, The second model used the variables that had been entered into the
PCA as observed variables representing two latent ifariables, which werevdeﬁned based

on the loadings found in the PCA. This model also suggested a highly significant fit.
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HoWever, when the initial‘weight of the dynamic difference equation was increased from
-3 10 .5, the model did not fit the data as well. When fc_he initial weight was increased to
.9999 the program returned a meaningless result. The author of thelGEMCAT program
was contacted and his response to these.results was:
The progfarh is not like, say, factor analysis'iin‘that it Wi]l Béhavé regardless of what
one throws at it. The best way to look atitisasa hypéthesis testing device, which
presumes that you know at least some weights. In other words, the results wiU vary
with the extent to which you piék the right weight to constrain. Things go smbothést
if you already have some notion o% what the weights should be (R. Lange, personal
communcation, October, 20010).;'
Based on fhis statement, it appears that GEMCAT may be most appropriate as a
confirmatory techniqug, rather than an exploratory one. In the presgnt stﬁdy, the weights
were not known a priori, and therefore the resﬁits from the GEMCAT analyéis are
difficult to interpret.

Method of maximum likelihood. In the current study the 'me-:thod of maximum

likelihood estimation, tested using the CUSP program (Cobb, 1998), i'nd‘i'cated that tﬁ_e :
data did not fita catastrophe model. The CUSP program stopped iterating upon one of
thé parameters being estimated at a negative value. This result indicates that, based on

the estimations u‘se'd in CUSP, the data does not fit a cusp surface. Given that the other
methods fér analy?ihg cusp catastrophe models suggested that the data fit a cusp ‘model
much better than-é linear médel, it is interesting that the CU_SP program estimations did

not converge on this finding.
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One possible explanation is that the predictors are entered into the CUSP program
in a randomized order, with only the criterion va‘riable’being specified. The theory
behind catastrophe modgling is that each control parameter serves a very specific purpose
in fhe model. But the CUSP program does not allow for the a priori arrangement of the
normal and splitting parameters.. Alexaﬁder and colleagues (1992) and Guéstello (1995)
have suggested that one dfa_wback of the methbd of maximum likelihood eétimation is
that it fequires a multitude of éstimaﬁons and may therefore capitélize_ on chance. 'Based
on the current study and these previbus criticisms, the CUSP pfogram may be
summarized :as an exploratory techniqué for analyzing a cusp catastrophe model.

Three methods for analyzing cu-sp' éatastrophé models were applied to the
prediction of post-treatment drinking outcomes in a lérge group of péople who had
received 12-weeks of treatment for alcohollruse problems. There was disagreement
bétweén these methods a3 to whether a cusp catastrophe model better fit the.data than a °

linear m(l)del.‘ The method of maximum ‘lbikelihood (Cobb, 1981) appears to be tdo
expch)ratory, in that the CUSP program did nét allow for the paraméters to be identified a
priori. ‘The generalized multivariate method (Oliva, et al., 1987) is too confirmatory, in
that GEMCAT requires at least one of the parameters to have a fixed weight, which
should be ‘determined based on pfevious research. The polynomial regression technique
(Guastello, 1995) providgd the most interpretable result. It allowed for the control

. parameters to be specified a priori, and it estimated all of the parameter weighté.

Limitations of the Current Study

The current study had several limitations. In regards to the predictor variable

formation, several of the measures used in Project MATCH and the current study may
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produce scores with low reliabilities. The data th\at was used in this stﬁdy came from the

NIAAA in the form of summary scores, and no item-level information was provided.

When available, fhe_rdiabilities 6f scores from the MATCH data set were described in

the Methods section of this papér, but for several of the measures (e.g., AS.I; AASE, BDI,
J :

Form-90, SCID, SIL) the reliabilities of the scores from MATCH Wére unknown.

In addition to the psychometricAlimitations of the predictor vari_able‘s,'the current
study was also limited to the information obtained frorﬁ the Project MATCH data.,
Although many of the hypbthesized determinants of relapse were incorporated into this
investigation there are several key4 variables that were not included. In particular,

“information on coping skills and temptatidns were not provided by any of the measures in
Project MATCH. Litman’s (1986) model is baséd lafgely ona pefson’s coping
strategies. Shiffman (1989) also places a strong emphasis on the lack of appropriate
coping _me_chani'sr_ns as a distal risk factor. Temptations and physiological withdrawal

A :from alc_éhol are two mechanisms that may exert a powerful influence on thé recerring

alcoholic. 'fhe limbic system fnay also play a very important role in _the relapée process

(Adinoff, O’Neill, & Ballenger, 1993). Hoyvever, none of these risk factors were

assessed.

The criterion variable formatibn may also be problematic. The creation of this
variable was based on the assumptisn that a nonlinear dynamical change occurred
between the baseline PDA and'the PDA‘atrthe 12-month follbw-up. Twelve months may
not be a long enough measurement interval, or the baseline measure may not be a good

- starting point for assessing change. Furthermore, the difference between these two

intervals may not provide an adequate time span for the cusp to emerge. If relapse is
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truly a catastrophe, then it seems more probable that the response surface would be better
estimated from several measurements of drinking behavior for many years folloWing
treatment.

The measurement of drinkiﬁg behavior is anothef limitation of thié study. Form-
90 uses retrospecti?e, self-reported information for estimating the PDA of each
pérticipémt. An individu'al’s.retrospeétive reconstruction of behavior and events is often
shown to have biaseé (Bradburn, Rips, Shevell, 1987). Recounts of re'lapse, in particular,
may be highly influenced by a person’s schemas about addictiye behavior (Shiffman, et
al., 1997). For those who did not have‘ a single drink following treatment it méy not be

“difficult to recour;t the number of days they were abstinent (100%), bht those wﬁo drank |
occavsionally may have a much higher incidence of biased reporting.

The methods us:ed to analyze a cusp catastrophe have several limitations, many of |
which are describ¢d above. Thé polyhomial regression-techhique may produce spurious
results if the variables are highly intercorrelated. The GEMCAT 11 prograrri relies
heavily on ekisting khowled‘ge of the importance of each va}r’iab'le in the model and alsp
tends to overestimate the goodvness‘of fit of a model. Tﬁe CUSP program does not allow .
for a priori designation of the normal and spli'tting parameters and may be susceptiblé to

statistical errors due to multiple estimations of the parameters

Summary and Conclusions
Despite the various limitations of the current study the results from the
polynomial regression method suggest that a cuspl catastrophe model provides a better fit .

to the data than the traditional linear models tested in this study. This finding provides |

additional empirical support for the conceptualization of relapse as a dynamic
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phenomenon. Future research should continue to explicate the n.or,llinear relationships
" between risk factors and post-treatment driﬁking outcomes found in the current study.
The dynamical nature of relapse may be further studied by a time-series design, which
would capture information about the ~movement‘o.f a person through the reCovgry process.
Future studies could glso incorporate other methods for éstimating post-treatment
drinking behavior (e.g., Ecological Momentary -Assessmeml, see S_toné & Shiffman, 1994)
and different.conceptu'aliiations of proximal and distal risk factors (see Donovan, 1996).
Other catastrophe models, such as the butterfly or swalloMail, mayv also provide
meaningful re_:presentations'bof the rela'ti‘onshi'p between these risk factors and post-
treatment drinking o,utcomes'. The ultimate gdél 1s to p“r"b?ide a better under_standing of
relapse so thgt individual’s who are struggling to remain abstinent may be provided with
the necessary tools for overcoming obstacles in their recovery. Or, in the vernacular of
_ the cétast\rophe lviterat.ure these models may help individuals remove themselves from a

hysteresis cycle and remain on the abstinence sheet of the cusp.
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Footnote
1. The pilot studies presented incorporate the three linear models t,hat‘have been
supported by the literature. ‘An additional mpdel, which seemed to provide a more
. rigorous test of the cusp model, was tested as part of the data analyéis for these studies.
Aﬁ adaptation of the pre-post linear model, called the pre-change model,

Y, -Y,=bol%b,X,+ngg+ bs Y, ,(‘5)‘
incorporates drinking at Time 1 as a prediétbr variable, as in the pre-post model; but,
unlike the pre-post model, it uses change in drinking from Time 1 to Time 2 as the
criterion measure.

The pre-éhange model shares the cusp model’s advantage of having a predictor
(Y ;) that is inherently correlated with the criterion measur; (Y> - Y. This m(;iel was
evaluated ﬁéing the data from both studiés, and in each case the pre-change model
accounted for as much, or more, Varfancé in the criterion as the cusp model. It,appeared
that the polynomial regression technique was ignoring a fruitful ‘-‘linear”} model; S.J.
Guastello (personal communication, July 2000)-responded}thlat when you mathematically
integrate the pre-change mo\del it_ results in the function:

f(Y) = (X, + Xo) Y+ V7, )

which contains a quadratic term. Therefore, the pre-change model is not a linear
comparisbn; but rather a nonlinear comparison model. Future studies should investigate

the merit of the pre-change model as a nonlinear comparison for a cusp catastrophe

model.



10 No ! ] i v i
Date L } Month No L
THE ADDICTION SEVER!TY INDEX
INSTRUCTIONS: PATIENT'S RATING SCALE:
Leave no DIanks - where appropnate code items 0=Notatall
X = question not answereq t = Slightty
N = question not apprcadle 2= Moderately
3 s Cansiderably
4= Extremety

MEDICAL STATUS

1 How many adys have you expenenced meical probiems i the past 30 days?

FOR QUESTIONS 2 AND 3. PLEASE ASK PATIENT TOUSE THE
PATIENT'S RATING SCALE.

CWice usa onw

]

2. How troubied or pothered have you Eeen by ihese meaical prodlems in e past 30 cays? D

3 Howimportant 10 you now s reatment for these meaical prastems?.

COMMENTS:

O

EMPLOYMENT/SUPPORT STATUS
4. 0o you have avanddnversicensa? 0-No - Yes

5. Do you have an automobie avaiiablafer youruse? 0-No 1-Yes
{Antwer "No™ (I no vaud drver's icense} :

6. How many cays wers youpaid for working in the past 30 days™
{inchude *under the tabie™ work)

7 How muchmoney did you recetve from empioymentin the past 30 days?
: {retncome) :

ALCOHOL USE
‘ 8 Alcohol - any use 3t atl‘m the past J0 days? (# of days!
9 Alcohot - to intoxication in the pas; 30 gays? (8 of aays)
10 How much money would you say you soent dunng the past 30 days on alconot?
11 How many days i the'pasi 30 have you expenenceqd alcohol problems?

FOR QUESTIONS 12 AND 13, PLEASE ASK PATIENT TO USE THE
PATIENT'S RATING SCALE.

12. How troubied or bothered have you been in the past 30 days by aicahot probiems?

13 How impartant to you now is treatment far alconol prodlems?

COMMENTS: " N

00 oo

Offica Use ony

]
]

oo U0

DRUG USE-

14 Heroin - any ;JSQ at all i the past 30 days? (# of days)

1§ Methadona - any use at all In tha past 30 days? {4 of days)

16 Cther opiates/anaigesics - any use at allin the pésx 30 days” (8 of dayé)
17. Bartiturates - any use at all in tha past 30 days? (# of days)

18 Olhef sed/Mypsrang - any use at all n the past 30 days? (4 of days)

19 Cocaine - any use at ail in the past 30 days? (# of days)

20 Ampnetamines - any use at all in the past 30 days? (# of days)

21 Cannaois - any'use at allin the past 30 days? {# of days)

22. Hallucinogens - any use at all in the past 30 aays? (# of days)

23. How many days n the past 30 have you expenenceg drug problems”?

"
24 How iroutled or botherea have you deen in the oast 30 days by drug prociems ™.
25 How whponantio YOu now is treaenent for grug proclem

COMMENTS

oo HHOODO0000
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APPENDIX A

FAMILYISOCIAL RELAYiONSPfIPS

A Whatisyour curentmantal status?  CHECK ONE.

(3 Widowea
—_(4) Separatea

{5} Dworced
_{6) Never mameqg

31. Are you satisfied with hus mantal situagon?

FAMILY/SOCIAL RELATIONSHIPS (CONT)

32 Howmany oays inthe past 30 have you na& senous canmicts with your farmiy? [

Inthe past 30 days Nave you had signiicant cenods in wnich yau have exoenenceq

senous problems withy'
0.0 t-yes

35 BrothersiSiSters _ _ . . o o o o e — - —
36, Sexual PannensSpoUSE «— — w — - — « — o — . — — —— — — — — — = —

BT CRIArEN = o e o e e e e e o e e

38 Closafnents _ . L o o o e e
40.Neghbors | _ __ _ _ e e e ————
‘a1, Co-workers

FOR QUESTIONS 42 AND 43. PLEASE ASK PATIENT TOUSE THE
PATIENT S RATING SCALE.

42. How troubled have you been in the past 30 days by family pmhlams?»
43, How impartant 1o you now 1$ treatment or caunseling for family probiems?

COMMENTS

PSYCHIATRIC STATUS

BSYCHIATRIL »iaTVS
inthe past 30 days haveyouhad a mgnﬂimﬁ pencd. {thatwas not a directresidt of drugs
alconotusel, nwmcn you have,  0-no 3 |-yes .

44 Expenenced senous 3epression? . L L o o e oo e e e D
45. EQpenem:ed SBADUS ANXIBtY O 1eNSIONT. o o e e e — e _D
6. ExPENeNced NAUCINGIONS2n — w = — = = = = <= = — = = = - — —D
47 Expenerice trouble understanding, concenratng. or. remembenng — — w w w - _D
48, Expenencad IrouD1e CONIOING VIOleRt DENAVIOY- — — — m m m —m e = — = _D
49. Expenencad Senous NOUGNLS Of SUKIB - — — w — ~o = == — o — = oo == oo .D
50, AHEMPIEA SUIGABY . — m e — — — — = o = = — o o e D

51. Have you taken prescribed medicaton for any psymblognca!lemuhonaﬁ prodlems?_ __D

H

52. Howmany days in the past 30 hava you expenenced these psychological or
BMOUONAI ProbIBMS 7. _ et e e e — o e v e m - m =

FOR QUESTIONS 53 AND 54, PLEASE ASK PATIENT TOUSE
THE PATIENT'S RATING SCALE, .

53 Howmuch have you been troubled of Démereo by these psychological or ematonal D
problems in the past 30 days?

§4. How important to you now s reagnent for these psychatogical probiems?

COMMENTS

What are your current Medicatons?.
mg. #days taken tis month

.Dose... .o

Name . ...
Name Dose. . mg. #days taken tus month
Name . Dose. mq. #days taken this manin

" g, Adays taken this manth

. Dose.

- Name ...

Nnnnn)

55. Areyou laking Nallrexone? =

Z(1)Mamed D
—(2)Remameq .

0-No | -Indfterent 2-Yes D

Otfics Use onny

af]

56 What dose?

57, How many days have you taken Naltrexone in the past 30 days?

nly
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Beck Depression Inventory — Second Edition

17, lenitatunty

f :
* 11, Agilation
W am e more smiatle tan uwaal,

U T an e iflore festless ar waunrd up than usual. F
’ 1 am mure rimitabile than il
i
i
i
|
i

1§ feed more festiess or wound up than uwl,

'
Nuane: Maruai Status: Age: o Sex: D Lamose restiess ur dgitated that iy Rard 10 Say I Lam muen more imitabdle than wsial,
: sk ' Vo fam srruable 4l ke tme
Oveupation . : al 3
Lup Educanon T E Lt sa gestless o apadted a1 have w heep
tastructions: This quesiionnace consists of 21 groups of sttements, Pleue fead each roup o saiements caretully. and R Y OF dosy it 18. CNWJH 1n Appetile
then puk oul the une statement in cuch Lroup that pest describes the way you have been teehing Junng the past two Fhave nut eapencnced any smnu iy
weeks, including toduy Circle the number besrde the wiatemen you have picked. If several. statements in the group - 12. Loss of interest appetite.
seettt (0 4ppis equally well. cirete she hrghest number tor that yroup. B¢ sure that You Jo nor chuinse more than one o Thuve not lust interess i oiher peuple vr ta My appetite 1s sumewhas less than usisal.
“IICIREN FOF any group. including ltem 16 (Changes in Sleeping Paiterm or ltem (8 (Changes in Appenic). B At . b My uppetite 15 somewnargreater than usial,
. { lamless intercsted 1 other people uf tungs :
¢ than beture. L My appetie i much lesy duan betare.
1.‘Sa¢nes: . 6 Pumshment Feelings ‘, 2 1 have lost most vf my 1mterest i other pevpie b My uppente ts much greater than usual.
0 [ do not feel sad, 0 [don't feel I am besng punished. - ar things, . % Uhave no appeute at atl.
1 [ feet sad much of the ume. t 1 feel I may be pumished. [ L1t's hard 10 ger interesied tn anything. . b [erave tood il the ume.
3 lamsad all the ume. 2 lexpect to be punished. :
: - 13. Indecisivenass . ion Difticulf
3. T o sad o unhappy that | can't stand (. ) Ifeet | am being punished. . 19. Cancentration Difticuity
Lo 3 [ make decisions about 3> well s ever. u | canconcentate as well as ever.
2. Pessimism *7. Seil-Dlsiike I I find it more dufficult o make decisiuns than t  {can'tconcentrate 35 wetd s usual,
v Iam not discoursged abows my future. 0 | feet the same about myself as ever. usual. - S IUs hard o keep my mund on anything far
© 1 Ihaw maks
! el more discouraged about my future than | t Fhave lost contidence i myself. - 3 Ihave much greater difficulty in "8 very lang.
used to be. . decisions than | used 10. 3 (find [ean -
N . . ! ind [ can’tconcentrate on anything.
2 lam disappointed in myself, I havi bi y v dects - g ¥
2 idoaute h . ) 4 E] ve irouble making any decisions.
xpect things (o woek out for me. 3 {disiike myself. .
N ike myself. 20. Tiredness ot Fatigus
3 Ifeel my future is hopetess and will only get 14. Warthiessness ' Y
wornse, 8. Selt-Criticalness . ) 0 {am no more tired or fatigued than usual.
! 0 [ don't cnt or bl i * sual U 1do not feel Lam worthless. N I 1 ges mare ured or fatigued more easily than
3. Past Failurs on t enuicize or blame myself mare than dsual. 1 Idon't consider myseif as worhwhile and useful usual.
1 do not feel tike a failure. t bam @m critical of myseif than | used 1o be. as | used to. 2 lam wo ured or faugued to do a lot or the (hmgs
I have failed more | should have. Y lenucize myself for ait of my faylts. .} 1feel more warthiess as compared to mher . [ used to do.
3 Iblame myself for everything bad thas happens. peopic. } fam wo nred of fatigued ta do mast of the
things 1 used 1o do.

0

t

2 Ag look back. I see a lot of failures. 3 |feed utierly worthless.
3

21. Loz of Interest in Sex

Vel 1 am a touwl faiure as a person. 9. Suigidal Thoughts or Wishes
4. Loss of Plaasure 0 [don't have any thoughts of killing myseif. 15. Lass of Energy - .
PR X 1 1have thoughts of killing myself, but [ would @ 1have as much energy as ever. 0 l hate sot nouced any receat change in my
e .ul much pleasure as | ever did from she ot cary themowt. I {have less energy than | used to have. IRLETEN IR sex.
ings 1 enjoy. b g ¥ .
) 9 ) | ; L Lam fess interesied in sex ihan Lused to be.
1 I don't enjoy things as much as { used to. ! Twould hke to kil mysetf. 2 ldon'thave enough energy 1o do very much. . s
3 Idon’t have enough energy ta do anything. 3 Fam much less interested in sex aow.
3

3 Fwould kit myself if [ had the chance.
T have tost interest in sex compleiety.

N

{ get very tittle plexsure from the thengs t used
18. Changes i Slesping Pattem

10 enjoy. 10, Cryi
3 Ican't getany pleasure irom the things { used - Lrvm . y
10 enjay. © 1 don't cry anymore than | used (0. 0 {have not expenenced any change 1 my ©
. i lery more than t used t. vleepiag pattern.
S. Guilly feelings . T Lorv over every fitle thing s {slecp somewhat more than usual. -
¢ 1don't feel partcularly purdy. ¥t ,,;, leke cmn'z. but lcu;'l. . id  Usleep somewhat iess than usual.
b ) ieel guilty over many things | have done or L7 2 Isteepa toc more than usual.
should have done. . © b Fsteep a lot fess than usual.
2 Hfeet quuite guilty most of the tsme. ¢ Fsleep most of the day.
i . {feet guilry alt of the ume. . . '3 Dwake up |2 hours early and cun't et back
o sleep.
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Situational Confidence Questionnaire

l’_;;;‘l;",‘,..:..- e n e crmremes e srme e e - ree serweias e urmueng
now 1n each al these sitvations, Indicate on the scale provided

Imagine yoursell as you are right
1d be able 10 resist ihe urge 10 deink Aeavily n NS SHuaen

naw coabident you are hal you woul
Ciecle 100 1t you are (00% confident (ight now that you could resist the urge 1o drink heavily; 30
f .you are 30% contident; 60 4l you are 60% confident. Il you ace meore unconlident x'n.,.
configent, circle 40 (o indicdic that you 4re only «0% confident that you could resist iae urge (o
deink neavily; 20 for 20% conlident; 0 if you have no confidence at afi adout that situation,

1| would bé able to cesnst the urge (O drink Deaviiy

not at alf very
confident conlident

1. 101 felt that 'had tet m’ylcl( down [ 20 0 &0 20 100

2. It there were fights at home $ 20 L &0 &a 108

3. 1 L had trouble sleeping s 20 40 60 10 100

u. [ Uhad an acgument with 2 triend o 2 e« 6 30 100
5. it other people didn't seem 1o like me

6. 11 1 leit conlident and celsxed

7. 11 | were out with [ricnds and they
stapped by a bar for 3 drink

1. 1l | were enjoying mysell at a party and
wanted to {eel cven beteer
9. 1{ I remembered haw good it tasted

10. 1 ! convinced myself that ] was a new . .
“nersan and could take 8 lew drinks o 20 %0 50 10 100

| would be able to resist the urge ta drink heavily

not at all very
conlident confident
(. [E 1 were alraid that things weren't going .
{ wete I3 . 0 w " © oo

1o work out
12. If other people interfered with my plans
1), i § felt drowsy and wanted to stay alert

[ meré were problems with people at vqu

13.. 141 felt uneasy in the presence of someone o .26 0 60 10 100

16, U everything were gaing well o 20 1] 0 30 100
. 11 were at a party and other ‘people . ‘

17. 1 Dwere a8 & 4 0 0 v 60 80 100

were drinking

(8. I | wanted 1o celebrate with 3 {riend

19. U 1passedbya liquor store

20. (f { wondered about my 1zt -contral over
alcohol and feit Like having 2 drink 1o

try it out

0o 0 %0 1 30 100

2.

.

.

25.

26,

.

2.
29.

30.

EIS

32,

36,
».

3.

».

| would be able 1o resist the urge ta drink heawil

not at all ’ very
confident: " contident
{1 | were angry at the way things had :
turned out R 9 W, W &0 2 100
1{ ather people treated me uniairly 0 20 80 50 10 100
if 1 feit nauseous o 0 40 50 30 100

11 presswre built up at work because
of the demands of my supervisor

11 someone crilici‘zed me
191 Ieds satisfied with something | had done

11 | were relaxed with a good {riend and
wanted 10 have 2 goed time

It { were in a restaurant and the people
with me ordeced drinks .
-

It 1 unexpectedly (ound a-bottle ol m . R
favorite boaze s o 2 @0 [< N ¢ ] 100

It 1 started to think that just one drink .
could cause no harm N

4 would be able to resist the urge to drink heavily

nat at at ery
conlident confident

111 teit confused about what | should do

M1 felt undee a tot of pressure from .
fanmily members at hame- ¢ 2 "0 60 30 100

1 my stomach lelt like it wos tied in knots

1t 1 were nat getting along well with others
at work . ¢ 0 60 30 100 w/a

§{ other peaple around me made me tense

§1 1 were out with [riends “on the town”
0o 2 %W 6 3 100

and wanted 10 increase my enjoyment

111 met 3 Iriend and helshe suggested that
we have a drink together

[ . rd L1 &G 5] 160
111 suddenly had an urge to drink

111 wanted fo prove to mysell that I could i
take a lew drinks without becoming deunk 0 20 - &0 30 100
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Structured Clinical Interview for the DSM-IV

E. ALCOHOL AND OTHER SUBSTANCE
USE DISORDERS _

ET{ Had o pervod of excesmre drimbung ONL fud exedenee i slcobor-celaed |2 = + [ E]
problems .
E17
- p. 43
ALCOHOL ABUSE CRITERIA
A. A maladapuive pattem of alcohol use leading to clinwcaily sigmificant
p or distress, a8 fested by one tor more; of the following
occumng within a [2-month perod:
@ - (1) failuze 1o fulfilf major role obliganons at work. school. or home ? - ¢+ [ B}
Noces:
g . § E ALCOHOIL/OTHER SUBSTANCES' scio
£ {2) use in suuations i which «t is physicaily hazardous ? -t __Ei_J : ) -CV Scoresheet
Notes: . .
. E13 . . . p g
12) withdrawal ?
b L TEER
- } ) “ | .
B @ Ienhol 'l"‘lzgll, o ? -~ 4 [ B4
Notes: . .
' C:El‘ § AT LEAST THREE DEPENDENCE ITEMS ARE “+™ AND ? - 4 €3]
OCCURRED WTTHIN THE SAME 12.MONTH PERIOD .
£2.5. 40
16, below
l E5 | . . ?2 - 4+ ES -
(4) continued alcohol use despite having problems caused or : €15
exacerbated by the effects of alcohol . 303.90 Aleobol Dependence , . ) + E!S
Noses: Check here ___ if criteria have been met in the past month, l
(B At teasT onE ABUSE 1TEM 15 =>~ ? + | B8
£16

Check hers __ if eriterim have been met in the past month.

@ 305.00 Alcobol Abuse +

ALCOHOL DEPENDENCE CRITERIA RS -

| A malsdapuve patteen of alcohal use. leading to climeally sigmiicant
impairmens ar disicess. as mamfested by three tor morey of the foilowing
occuming at any time in the same 12-month penod: .

@ () often taken 1 larger smounts OR over & longer penod than was

intended
Yoter:

i
+
q

@ (4) there n & desire OR ful clfort 1o cut down or
control aicohol use :

Nowes:

’ EE_S_—_] (5) & great deal of time 13 spent 11 acuvities necessary 1o obiain aleohol, ? - o+ &
usa alcohol, or recoves fram its eifects
Notes:
Ratinas: 7= Inartamuate intarmation: - = Absent (or subthreshaldl: + = Present

E10] (oi p soctal, occupstional. or | isare givenwp §° — + §EI0
or reduced because of use
Notes:

EDY (7 continued u;edcspue' ledge of having s p or 3 ? - + YEND
physical or psychological problem
Notes:

E12U () tolerance » - ¢ fE12
Notex:

Ratings: ? =inadequate information; - = Absent (or subthreshoid:  + 2 Presemt



Time Line Follow Back

TIME LINE FOLLOW BACK (X AST 30 LA YS)

DD #
DATE: / I
EVALUATOR:

MEDS?7 Y N
Rx Date: ’
MNC= Neon-compliant

DRUGS:

H= Heroin.
M= Methadone”
O= Opiates
BA= Barbituates
S= Sed, hyp; tranq
Amp= Amphet

-~ MJ= Manjuana
‘Hal="Hallucinogens
[= Inhalents '

SUBSTANCE USE CODES:

A= Abstinant
B= Beer

L= Liquor (vodka, whiskey, rum

G= Glass
W= Wine (natural)

WF= Wine (fortificd)
LI= Liquer

BO= Bottle ,
MD= Mixed Drink

70

TO

Sundiy - Monday  Tuesday Wednesday  Thursdav  ~ Friday Saturday
[MNC MNC MNC MNC MNC MNC MNC
MNC MNC MNC MNC MNC MNC MNC

MNC MNC MNC MNC MNC “MNC MNC
MNC MNC MNC MNC MNC MRNC MNC
MNC MNC MNC MNC MNC MNC MNC

MNC MNC MNC MNC MNC MNC MNC




1D No

—) Qate r

THE ADDICTION SEVERITY INDEX

INSTRUCTIONS:

Leave no D1anks - wnere acprocnate ceae items
X = question-nat answereg
N = question not appucaoie

0= Not at all

| = Slightly

2= Moderately

3 = Caonsiderably
4 = Extremely

MEDICAL STATUS
R HOW many aays Nave you expenenced meaical prootems in the past 30 days?

FOR QUESTIONS 2 AND 3. PLEASE ASK PATIENTTO USE THE
PATIENT'S RATING SCALE.

J Montn No ’

PATIENT'S RATING SCALE:

2. How troubted or potnered have you been Oy these meacal proplems i the past 30 days? D

3 Howimportant 1o you now s reatment for these medical prodlems?

COMMENTS:

[

EMPLOYMENTISUPPORT STATUS

4 Doyouhave a valid dnversicense? G-No t-Yes

5. 00 you have an automobile avalable feryour use?  Q-No I-Yes
{Answes "No” 10 vand ditver s icense)

6. How many days were you paid {or working in the past 30 days?
(inchude “under Me table™ work)

7. How much money aid yoU fecerve from employment in the past 30 days?
(net ncome)

ALCOHOL USE

8 Alcohol - any use at alt in the past 30 days? (¥ of days)

9 Aiconat - to itoxcatan i the past 30 days? {# ot qays)

10 How much money would you say you spent dunng the past 30 days on aiconol?

11 How many days  the past 20 have you 1ceq aliconol pi ?

FOR QUESTIONS 12 AND 13, PLEASE ASK PATIENT TQ USE THE'
PATIENT'S RATING SCALE. ’

U oo

Office Yse onwy

]
)
]
C

12. HOw youbleo or bothered Nave you been in ine past 30 days Dy aiconot problems? { l

13, How impornant to you now s treatment for alcohol omt;lems?

COMMENTS:

]

DRUG USE

14 Heron - any usé at ail inthe past 30 days? (# of days)

15. Methadane - any usa at ail in the past 30 days? (V‘O‘ days)

16 Other opatesianatgescs - any use at altin the past 30 days? (# of days)
17. Barbiurates - any use at all in the past 30 dgys? {4 of days}

18 Other sed/Mypsirang - any use at aliin rr;e past 30 days? (# of days)

12. Cocaine - any use 4al all in the past 30 days? {# of days) '

20 Amphetamines - any use at ali 1n the past 30 days? (# of days)

21 Cannabis - any use atallin e paslao days? (# of days)

22. Haﬂucmogens any use at all i the past 30 days? (# of days)

23. How many days in the pasl 30 have you expenenceq arug pmblems"

24 How troubled cr potherea Nave yau Caen n e past 20 days Dy orug prastems”?
25 How important 1o you now 1$ treamerit far drug protlem

CCMMENTS

O0OO0000n

o
O

51. Have you taken pre!

52. Hawmany days inthe past 30 have you expenenced these Psy

71

APPENDIX B

FAMILY/SOCIAL RELATIONSHIPS

A Wnatis your cument manta status?  CHECK ONE.
~{3) Widawea
—_{4) Separated
—{5) Oivorcea
—_(6) Never mameqg

y 'y . '
31, Are you Sabisfied with thismantal stuaton 0.No i -inafferent 2-Yes D

Qffice Use onsy

FAMILY/SOCIAL RELATIONSHIPS (CONT)
32 Howmany gays in the past 30 have you na& senous canficts with your famiy?
in'the past 30 qays haveyouhad signficant penocs 1N witch you have exgenenced

senous protlems with:
0-nc 1-yes

QO.NeghoorS e e e e
41 Co-workers

FOR QUESTIONS 42 ANO 43, PLEASE ASKPATIENT TOUSE THE
PATIENT'S RATING SCALE.

42, Howtroubied nave you been i the past 30days by tamily problems?
43, Howimportant {0 you now 1s reatment ¢f caunseting for famiy probtems?

COMMENTS

PSYCHIATRIC STATUS

PSYCHIATRIC STATYS
lﬁ the paswd days. ;cava younad a signheant penod. {Ihatwas notadrectresult ot-amgl
alcohotuse) twhichyou have.  0-no 1-yes

44 Expenenced sénuu: depression? . _ _ . — — ~ e _D
45 Expenenced senous anxiety or@nson?. - - — — - _D
48. Expenenceahaliucnatons ™ — = — ~ _—Aa—_-—_______’___D'
47 Expenence rouble undersianaing, concenraung arremembenng? — — — — -- D
48. Expenenced routte controting viclentbenaviory. = — — — — - DU D
49. Expenenceo senous thoughts of SWEIdEZ. — — — — — — — —————— ~ —= _C]
50. Attemplea suidde? - — — — — o e e o e D

scnbed medicaton for any psychologicaliemanonal problems 7.

chological of

FOR QUESTIONS 51AND 54, PLEASE ASK PATIENT TOUSE
THE PATIENTS RATING SCALE.

53 How muchhave you been troubled orbathered by these psychological or emotional

problems i the past 30 days?

54 Howimportant to you nowis reatment for these psychological prodlems?

COMMENTS

55. Argyoutawng Natrexcne?
6 Wnat dose?

57 How many days nave you taken Naivexonen the

VWhat are your current Medicatons?.
. Q. sdays taken this month

Name |
Name .. . mq. pdays taken tms month
Name . mq, adays taken this monih

Name . .. . mq. #days taken this mun‘n N

past 30¢ays?

Zt1)Mamea D -
(2} Remarmed

iy



Alcohol Abstinence Self-Efficacy Scale

Intsructions: Please respond as to how tempted you would be to drink in each situation
on a 5-point scale (1 = not at all tempted to 5 = extremely tempted). Then rate how

. confident you are that you will not drink in that situation on the same 5-point scale (1 =
- not at all confidence to 5 = extremely confident).

. When I am feeling angry inside.
. When [ sense everything is going wrong with me.
. When [ am feeling depressed.- '
. When [ feel like blowing up because of frustration.
.- When I am very worried. )
. When [ see other drinking at a bar or a party.
. When [ am excited or celebrating with others.
. When I am on vacation and want to relax.
. When people I used to drink with encourage me to drink.
. When I am being offered a drink in a social situation.
. When I have a headache.
. When I am physically tired.
. When [ am concerned about someone.
. When I am experiencing some physical pain.
. When I dream about taking a drink.
. When I am in agony because of stopping or
withdrawing from alcohol use.
. When [ have the urge to try just one drink to
. see what happens.
18. When I am feeling a physical need or craving
for alcohol.
19. When [ want to test my willpower over drinking.
-20. When I experience an urge or impulses to
take a drink that catches me unprepared.

00 ~1 O\ L b W R —

N DN e O

’__‘.
~

IRRRI
l



Beck Depression Inventory

Maerital Stacus:

o -
‘l‘hh questionnaire consists of 21 groups of statements. After reading each group of natements carefully
circle the nuraber (0. 1. 2 or 3) next to tha one statemsnc i each group which beat describes the way yor
have been teeling the past weais, tncluding today. If several within a group toappiy equall;
well. circie each one. Be sure to resd all the in sach greup balore maldng yous choice.

3 e: ;::dn::':.xug_ A § - ::;nb:nl;d‘“l.mmywmlhm
*  Jagasadalithetlmesad [can'ssnapoutot it ' :::f‘u“:‘.‘fmmf"ﬂymknum
3 lam a0 sadof unhappy thatlcan't stand it *  Iblamemyseifall the tims for my tauits.
[ :u am ot particularly discouraged abaut the i ,I;.':::;."n':u for ovarythlog bad
' xr:-kdhcwnad sbout the future. 1 -+ fdoothaveany M@uummwu:

*  Itfesllhave notiing tolook forward to. N
3 1teci that the future is hopaiess sad thst .
thinge cannot improve.

th Lhuughuot lum:agmynu. bust
not carry themout.

2 iwwld\ﬂ-mkm wyweil.
*  T'would kill myself if 1 had the chance.

1 °  Idonotfesilikea failure. |
! 1feel thavs (ailed morethenthe 1«  Idon‘tcryanymare ueual
sverage person. . than usual.

' lory mars nowthan [ used to.

' Asllock back ontny life, all [can see s
» lot of tailures.
2 [leol [ amscomplate fallure s a pereomn.

* Icryalithe timenow.
?  Tusedtobe sbls tocry, but now I can'tery
#ven thougn I want to.

Iﬁtumuch antisfaction cutof things ss |
used to. .

Bihoceat B ¢
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Tdon't fesl [ ook any worsa than [ used to.
1amn worried that [ am looklng old or
unatiractive.

[feei thsat there are permanent changes
in my appesrance that make me ook

Ihaven'tlost much weight. it any. lstely,

Ihave joat more than S pounda.
Ihave lost more then 10 pounds.
1have iost more than 1S pounds.

40 . .
11 lamonoomoreirritated new than Laver sm.
! ldon't enjoy wnings tha way [ usad to. L P irritated ly thair
?  ldon't get real sati out of anything Tused to.
anymare. *  Ileal Uritated all the tizne now.
: Xnndxluﬂ:ﬂsdnrhondw(mswmhmg s Kﬁﬂnlgvurﬂuladu-nbymnadnnmn
Used Lo irritale me.
§ ° idonm z teel particularly guilty. . L
' {fealguilty s good partafthetime. - 1 °  Ihavenotlostinterestin other peopls.
*  lZeelquits guilty moat of tha time. ' lamlaes intarested in othar people than
1 Ifos) guilty all of the tims. Tuned 10 be.
B 1 ‘l“h::wla:: moet of mymunnun
. - . .
! ' :::: ;z;x:,;:l::,d_ - ? I,ln?u last all of my intarest in other peopis.
. .
3 Luu:::m‘,m:'m_ . ) j: ) i:“’:\:ﬁ-‘i‘"ﬂ.’m'“"u“ .
. ) .
7 °  Idon'tfes dissppointed in myself. | Imneftmasing decisiens mars than
! Jamdissppointsd in myself. z lhlnsmurduﬂcunylnmudng
! lamdisgustod with myssif. dacisiona than be:
! Ihawmyvell. : lennlmuudceuinm st all snymore.
CONTINUED Ot BACK

unaracuve.
j Tam purposely 0 {i
»  IbelievathatIlook ugly. “m‘; fopet an N:" weight by
1§ ©  Ieanwork about as well sa before. ) famnom

1 Ittakes an extra ofCOrt to gut SLATLOd 8¢ " than u‘:“‘,'_" worried about my health

doing scmeahing.

2 Ihavetopush mysell very hard tado ! m‘:m'::m;mn::l“w:‘lem

snyuung. ) atomach; OF CONsUpaLIon.

2 lcan'tdoanyworkatal], :  lamvery worried about phywical
problams and it's hard 2o think of
much slse.

W o Icanslocpuswellas usual. . ;‘&?;&".ﬁ -mbaucm phy:;::z
v fdon‘tsicep es wall aal used ta. anything slse.
3 Iwmkeup l-2 hours earlier than usual
and find it hard to get back to sleep.
3 ] wakeupaoveral haurs esrliarthan »
usod to and cannat get back to sieep. u fnb:;;"‘:x:“m‘_‘:y recent change
s ~Tamlessintarasted in sex than 1 used
to be. R
i1 & 1don'tgetmore tired than usual. *  lammuch leswinterestad n sex now,

v Igettired more easily than  used to. 4 Ihave lostinterest in aex compietely.

*  1gsttired from doing almost anything. -

3 lamtootired todo anything.

& Myappetite ia 0o worss than usual.

1+ Myappetite is not as good a8 it tusod (o0 bo.

*  Myappetite is much worse now.

» Ihnvenonppevziu at all asnymora.

N Subtotal Page2
Subtotal Page {
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TP 0928 00

o scor



Form 00-Al

Drinking Assessmeont intorviow—Intaks

°1 IS 10 DRI O (TEING YO MmOt evar vars wOv hevs |
4 SOV | M OUNQ 1D D CIING YOU KW AOMCNE *
B AATONE DO T 0D 1O CODN I TR DHNES VO ¢

For porad trum.
[ L —
[re—rey

Form=90

N ave W aqv Of your
[PMocs casmntar 1n rent of clioms.} B
:

"1 8 0 COMIE 10 NS VO (TTOm M OO0 Of Tre 2,
et O a8 wnen wom vous AT ?” !
i

[Cannt 2 29 & Lot drah, .

R R840 4ave proceting thus persem.) f
50 MMw CEOd | M GONG 'O DS CIMING you KXRAS B o L L
fugrarng dase. of deye praw 1 (808 amadl UD FVOUN [sad (
dmat? |
'lm-mn-owo—mdwnmw.

x

vents MQT ECUNEa UG TE DROG. mnmaln‘
PO Ore GREGGY DAMVET N M SCINODE '

|Pns met sema opentts reais virvedy prRALed o8 e |,
oasewiag §

“Wers Mere Cfv Doty marranie MG ot oo |
DENS0 OLIVQ T AR —CTY OFIRCOVE. Inemed o OCCXIAR, |
VI DO, NOKXTORIOTON. vOCONONe. SNONQes N
O wore OF G e, ege e hor?” .

[Racord s calonder.j

“Now e rme of 2 1
e peroaL hom B rroucn itoe
QNG YOU O YOI CTYRING N O 1w TWAAM R U (g |
10 knonw JODUE O few ST TINGL Fo0l RS K5 1S vOLs TPV |
N ONETG. CH ¢ 8 IMOOTONt (P you 1O remmTOMr G |
GCCUTION T 0L CON. 18?8 ENGw ¥ YORs 1 1O &F8 WG | |
G MG, O WS HTeON D O SOMEUE Gumnon. KT

Mumber of dpye i idae
et Deries:

Thsw
01 lasees

4 1) Fomnia

ST} Make

Currons by worghs.
" pousas

Weaght was sitainsd by
i) vevpsing
. pos—,

7. Thie wserveew wes

1) . atre
ek 3} By talopians - -
3) basss vims
0 eer mcataom

74

[T} Fowm 00-41 "
Medicutions Povimch of Abetenes
NG he OLI0G 01 how Mrany Onve O You lone any Nirw £l T 1) ot WO CRIRR YOUE HIRING AANG N o
i Qiv.re Dot § Y O Oy panod oY
Aeotal,
llﬁ-m-m-wn-—ﬁnnw-ku-w—w, ol s whan you NOKE NG TING 10 CrYw Gf oIl
*piris Lo by o memory vatum,| o bt darsea’A" v -
Totrvat u modical probloss » Dote of firet draat dwring porved s
Sperify meication
- — Dot of Lust drms durtng pursent L (P SN .
g T whan you . Fct om0
Te srvvont you rom drnuing tant)dipautreper sniy) . e outn It
mmnaqﬂm-—-m“nombm
Tehelp row dutenstyiinme off alcohel ar snatder drug n “,,,,,,Mm....n...r
oot e eesenlia pasiare charea
Doy medicatimn T NO. skap w» How 2. ¥ YES,
Tohol yons stabolite o rhange roue e of drugs ot har thaa < - :
' FASoy. Wit ds you rcly TR I B8 maming, Rom e
M . = n_ AT v QO LO NS COL ArCr T ?” r
Sparsty averestson (Mosard an oudy pestars grod) H
l‘h--hb-hn—-‘.-hu_-h—udb- H
BAC calruletomn. For caommpiec] {
O issablock.
° .'.-u..- ock een 3. “AGXRS W ere Ol YOu ncsvely ROve YOur Al v ¢ Form 80-AF
pacsly Mmtar strun A e il yOu LRy firieh e cat Ore 1
Followup Interview Asasessment of
Pb-r Aow choul weertioy Gltemoars. Ihadng whot you and Rolated
Fot porchatoncat o savotsemat problame = ave photndeg
Speerfy . . 2
- v frcaor? Now, 0B 12 N Iwrveswis) YOu've hod beiove. [l ke 10 | L. Pur perted o
[Posard on grd | rerrind you Ol sholew YOO My here B 1am - /.
mnumﬂmmmwm rvagn
AN POw GDOA WSRCEYy SvarinCRT Wi ¢t YOu HERwORy Do Of (AT Ko s et
Y wm v, wmnu-anmwn Plams calendier w irowst of cliam |
T you weny 10 seeo?*
"Hera s e (2 e o Vs
[P wm gd) Lreote Tl s 8 0 NG POV Of BT 10 MTETOW $HGH | sassemmne
[Pupess sume atrctoms for wumkond deyn.)
e AsDewrs,
s e
e kg T v — crw 0. YO Bressas of GOCKISAL e | 5 2:;' m—_b
VerNrEe. DO, NOUCSORCRCTR. WICOMONS. CRONQRE I\ P
o o % e, PUGs e NI T
(asard on ensmdar.| POTTY o
“Nore.
T trrve peroqL #om B Peowgn Yooy 14
oawaiose
umwammmhﬁmummm 5, Churrent iy weght
LJ

for you
QECUTIeY OB pou Can utn.uwlmnm'n-nul
o whati oy oy




NTIEURNETNN
N WETRR Y

cana g s

v doigry o ek o aba g o wepie

treaans Budbalenido

Important People and

BAORLANL FE L] 7 NV HVIE S
dregarends Paaen: & L1t edy

hare qani ine T i

dann v sl crehip o ewch o thew. e ey Trend, o mued

Activities

b o the e st sy m it s pe ettt fea | soarnead e med o Aram bt Ay sove

€ husbe stwsle ki s babis clhor Tuh e o

Puge (03

e LIRS ED W a oyl TR S Tena B RS AL
fae v " - hea s PREV ) stany NUEPERSr. ORDN G190 8" MO ALY D
Prresy t Sent B s e

- e
—— - * * s +remm
o e vy LR -
- b g srmwin wvas
- P vt
[y [ 0o g
oann -
angon 1 .
ho— = b i
rovu

- & mtpes .

[Ipue o N

13-

NP HTANT IO §

£1 U o Cu Ao have etk plen o name (o Gu E1a sen hink e bear the o

e ee v ukdte jeople who b

e A 2t gt oo vone ) e whe by vy bhad homew g New

e AL 1<'| '«.\nwv G | asle -FN’II\

* ey
oo mmer

e -
4" ——y "

g etas e s by e et t M
L L 4 5

-

‘-
-

RNy y gy
" s e | s, T I R T T T e Y
' oany - ~n
o b — + tmaw * tmsoamt 3 Sm .
oo o . ——— f v oo
Viewwpran 3 Nowa . 3 (R
I 1 et maem : o 100 28 g
1 —— Tim v I o e
o -ea y
3 .- provety Ve s owt o
tam e 0 R
iaew € tamrr o o
e

P o ooy et vehe
eafules wiinit e ihat have Mo npeer

PEnvN o%

Trnids we iy cravar 7T D Snl R WL T A e ale 146 e 0

Aty w .

€ alout Row" 1ems 1P T 31l e 4 3P @l 213 i

ACEMIANT M TIVRD.S

211569 w Fach 4 rxartnd 30 tonk

Th 8 st s actvanes that 1o hav e 3perd 3 ha of e G w . wiuties see Bhod Bem o 0 e
an vo s Bt € Tl os e las s iy B Laey pev ple, i vas e g v B e s e prevaniih mes haae e in thee
et e e B e vtintin thet sseadd ab e For eumple, U o6 1970cs € ey D v 18 mod. doung Eruse oK, ol g 67 3 g, eer m»lugcluh Surde: dinmy suh re

FPeye 142

b o

Fage 13)

Y=ty frr=p=tey
. s — o -

PRIy

S-moven

2 Saveern uywon

PRI,

P rwdim e

ik ompnns was ama s om o

Tina 7ve dut s @ A 4503 dorny e
P .

v b
11 e wurtiieda o
3L e wwirandu mom v

(M OUTE A DR Pg R it b0 e e seokd b geople

et e af s peknaat e

© s nale s vou Lueve b o, plosce ere thue four Uty
whohere had o nnrect o e vnw [ e, whe bt Mwfdad hen

b s v geit vl for i it place @ 717 gher B vy
wark v mhi b ohe oy oo wt gt pumd 1 - volizer wors, howsswurkt e a2 ot the ar
by ke worinfiecdu a1 mitwar 3 rebais & pline o "V led the & inVE. .

TV ME AL firlage o IMIVH)ANT PHER B

Fime :ndh

thunk hive bea the mose
et Nwe AfL O (RSP @

APTLY (o0 T8 ) ANFey SN NN

Hews om 2 by s thad v

L T Y ey

N0 o
-
N ]
. ———
Dot

2t -
Ve ndeer-

S d e op s et by

[ —

* b et

3 ey

B tats ve

T .-
s =

Aty
[Ty

Moo e o e 1 s i e ra g

T s o st = o g Fm bt
c—

a——
® O b v 1 g
—

NMPLATE Re Page -, IMPORTAN ACTIVITIFS

W . e St 88 o g ) ot o

o o e ot o rn

* emi ket el oyt

7l e

® 1det ey rent
fouaae
LRy
losiut maaene
1Y vty
[P

[ TP [,
"ot .
- - LIy or .
ey ———
3 Lo v an - :
L] Py : ey
Enadd o -
H - Pt :
A ot [y 1 ey
et — -l s
~ -
. - —

LT~ Ty



76

Shipley Institute of Living Scale

Vocaoulary l'est and dbsiraciion Test

NAME

In the test below, the firat ward io sach lne u prsied o capusl letsrs. Opposite & ars four
other words. Drow s {ing undar the one word which means the same thing, or most nsarly tha same tiag

as the Emt waord. A sampia has Leen worked out for you. If you doa't know, gues. Be ture to uades .
line the one word in each line that mesns the same thing as the St word. ‘Camplete the followiny. Each dash () calls for either 3 number or a letter (o be Glled in. Everv
| ltne is a separsta item, Take the items in order, but don't spend t00 much time on any one
sample
LARCE red big silent ot
atart hers
brgia bere (1 12345

1) TALX rpeak shoep

52; PEAMIT ;x‘nxo: :‘- ot drive {8) white black short long down _. _

(3) PARDON forgve pound divida tell

{4) COUCH pin i wois gas (3) AB BC €D D —

(5) REMEMBER . nm recail Bumber dafy 0 zIXWVUY

(8) TUMBLE drink dress fal :‘:kw -

(1) HIDEOUS slvery tited youss i :

{9 gOHDML it wuddy laafy hearty (3) 12321 23432 24843 4380 _

{9} EVIDENT gresn obvious soaptical ainid
(o) :rros'mn coaductor oliices book proteadas (8) NESSW SE/NW B/W N/—
(11) MERIT desarve distrust fight wparsts
{12) FASCINATE welcome fis e onchant {(T) weape scape caps — o —
{13) INDICATE dafy wocite signify bickee
(14} IGNORANT red "sharp uaioformed  precus (3) chho mttar omood o — o —
{1%) FORTIFY wmbmaergs strengthsa vent dendes ) AZBYCXD
(10) :ENOWN leagth Bead fame z.](y ) —_
(17 NARNATE yiald buy amociste
(18) MASSIVE beight Jarge rpasdy ot (10} ot ot bard dab 537 e —
(19) HILARITY laughter spoed pace maiice
(20) SMIRCHED stoles poiated ) (11} mist s wasp a2 pintin tone _
{21) SQUANDER tsase Delittle o wisle n W e e —
() CAFTION drum Ballast hoading oo (1) s o33 w637 273
¢ ATE help tarn wtp bowilder 1) il both to stay o —
(24} IO(P?ISSEE humorous paliry tavid L‘h 13 n spod up
et reduce strew infarm sht 1) Scotiasd landscs . — s
20 guz L {ament dominste -=re as pe  scapego.
{a7) DEN sonatar inbabitsat Ash Mom (15) surgeos 124367 soore 17833 (OPUE .o o mn o
((:; E:(VUELSE{'.I' dispossess fatrude nily ;l::'

chann orphen disgo (18) tamaan b rid rat raw MP o o —

(30) INEXORABLE uatidy {nvoladile rigid pane * ”
(1) SERRATED dried notched amed bhat {17} tar pitch throw saloon barrod feetip end plank — o . __ meals
(33) LISSOM moldy looss mappls comvex
() MOLLIFY miligate direct pertaca sbure (18) 3124 a2 73 134 46 13—
{34) PLACIARIZE appropnate istend revoke maintain
{35 OWIFICE brush hole buildizg lute (16) lsglcg pen pin big bog rob . — —
{38) QUERULOUS manacal curious deveut complaining
(7 PARIAH autcut priest ot locker (20) twow fourr oneo three
(33) ABET waken sasue {acite placats
(39) TEMERITY rashriess tmidity desire Hadoss
{40} PRISTINE vain sound flust lovel

Copyrignz 1939 by The Institwe of Livieg, The Neare Prychistric [astitute of the Hartlord Rewreat
Copyrignt renewes 1967 by Bartwrs Shipley Boyie.
Prined ia the United Satem of Amenca



Stages of Change Readiness and Treatment Eagerness Scale

- 77

-In;siructivm':’ Please describe how much the following statements are true for you cn a 5-point scale (5 =

strongly agree to | = strong disagree).

1
Disagree
1. I really want to make changes in my drinking. 1
2. Sometimes [-wonder if I am an alcholic. "1
3. If [ don’t change my’drink‘ix;g soon, my proBlem§ 1

are going to get worse.
4.1 have already started making some changes in my drinking. 1

5. I was drinking too much at one time, but I've mdnageu I
to chan3,e my drinking.

6. I have made some changes in my drinking, and I want 1
some help to kep from going back to the way I used to drink.

7. Sometimes | wonder if my drinking is hurting other people. 1

§.1am a problem drinker. i

9. I'm not just thinking about changing my drinking, I'm 1
already doing something about it.

10. T have already changed my drinking and I am 1

looking for new ways to keep from slipping back
into my oid pattern.

11. I have serious problems with drinking. 1
12. Sometimes I wonder if [ am in control of my drinking. 1
13. My drinking is 6ausin‘ga lot of harm. 1

14. I am actively doing things now to cut down or stop drinking.

~15. I want help to keep from going back to the drinking 1
problems that I had before.

16. I know that I have a drinking problem. 1
" 17. There are times when I wonder if I drink too much. i
18. I am an alccholic. 1

19. fam working: hard to change my drinking. 1

[

2
Strongly Disagree

o

N

SN

*N

9

(S (38

[

-

]

Neutral

[

L)

L

W

(93]

4
Agree

5
Strongly

Agree

w

N

Uh

N



Structured Clinical Interview for the DSM-III-R

" gummary Scors Showt |
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Ssmmary Score Shaer Sheet)
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