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Somepatients come into treatment with clear cases ofboth
major depression (MDD) andal coholism. Although assump-
tions are often made about the relationships of these two
conditions, little empirical information exists on the effects
of changes in MDD on the course of alcoholism in patients
presenting at psychiatricfacilities. The authors used sur-
vival analysis with time-dependent covariatesto investigate
the effects of remissions and relapses of MDD on the 5-year
course of alcoholism in 127 dual diagnosis patients.
Changes in the status of MDD had strong, significant effects
on the course of alcoholism. Improvement in MDD status
increased the chances of remission in alcoholism and re-
duced the chances of alcoholismrelapse. The statusof MDD
appears to have an effect on the course of alcoholism in
patients with severe affective disorders. (American Journal
on Addictions 1996; 5.144-155)

espite increasing attention to “dua

diagnosis' psychiatric patients, sur-
prisingly few empirical studies haveinves-
tigated the course of dcoholism among
patients treated at psychiatric facilitieswho
present with both acoholism and major
affectivedisorders.’ Although alargelitera-
ture has focused on the distribution and
meaning of depresson among patients

treated at dcoholism or drug facilities, the
applicability of thisliterature to the psychi-
atric patient is uncertain, and the acohol
problems of psychiatric patients with seri-
ousaffectivedisordersremain relaively un-
researched.

Previoudy, we showed that many pa-
tients in treatment for serious affective dis-
orders have comorbid acohol problems?*
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These dcohol problems were likely to re-
mit for at leest 6 months during a 5-year
follow-up period, athough many patients
with remissons subsequently relgpsed®®
In research aimed a explaining these re-
sults, we investigated the effects of numer-
ous demographic characterigtics and the
status of clinical varidbles a study intake
on the outcome of the patients dcohal-
ism. The factors found to be significantly
related to dcoholism remissionin this pre-
vious research included subtype of affec-
tive disorder a intake (schizoaffective
patients had worse outcome; bipolar pa-
tients had better outcome), previous dura-
tion of alcoholism (longer duration
predicted worse outcome), and acohol de-
pendence severity* (greater severity pre-
dicted worse outcome).

Although severd conditions are often
assumed to be related to the outcome of
acoholism in patients like those we stud-
ied, some of these assumptions were not
supported by our empirical work. Severa
of the variables that were not significantly
related to acoholism remisson among
these patients were the primary/secondary
distinction (identified by order of onset),
antisocial personality disorder (ASPD), bi-
polar | disorder, and demographic charac-
teristics, including sex and age. Also, none
of the variables we studied significantly
predicted relapse of dcoholism, despite
the clinical importance of understanding
factorscontributingtorelapse.

Characteristics or conditions of pa
tients at treatment entry may be important
predictors of the course of a disorder.
However, many factors can change over
time, especialy if the follow-up period is
prolonged. In studying the course of dco-
holism in these dual diagnosis patients, an
obvious area of further investigation dur-
ing follow-up was the clinica satus of
major depression (MDD). Thus, we inves-
tigated whether improvementin MDD in-
creased the chances of a remission in
acoholism, and dso whether changes in
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thedlinica statusof MDD affected thelikeli-
hood of subsequent rdgpses in acoholiam.

METHODS

Subjects

Subjects were psychiatric patients in
the clinica studies portion of the NIMH
Callaborative Depresson Study. The gen-
era methods of the study have been de-
scribed elsewhere® Subjects for the
Collaborative Study were recruited from
medica school treatment facilities in Bos
ton, Chicago, lowa, New York, and St
Louis, between 1978 and 198l Petients
were included if they received a diagnosis
of a unipolar or bipolar major affective
disorder or schizoaffective disorder ac-
cording to the Research Diagnodtic Criteria
(RDC),® as evaluated by the Schedule for
Affective Disorders and Schizophrenia
(SADS)’. Of the 955 subjects, 135 dso re-
ceived adiagnosis of current alcoholism at
intake into the sudy. This diagnosis was
the inclusion criterion for the present
study. Of these 135 patients, 127 (94%)
participated in follow-up. These 127 pa
tients constituted the sample for previous
reports on the course of dcoholism in pa
tientswith affective disorders®® aswell for
this report.

All 127 patientswerewhite, 40% were
female, 31% were married, and 24% had
never been married. About two-thirdswere
under 40 years of age. About one-quarter
of the patients were from lowa, another
one-quarter from Bogton, a third from St
Louis, and the rest were from New Y ork
and Chicago. At intake into the study, 88%
were psychiatric inpatients, and the re-
mainder were outpatients. The affective
disorders were severe and were required
to be non-organic by the RDC criteria. Al-
though the minimum duration of affective
disorders for RDC was 2 weeks, most of
these patientswho came into tertiary treat-
ment facilities had been severdy depressed
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for considerably longer. The following af-
fective diagnoses were received by these
patients: 5% schizoaffective disorder, 13%
bipolar I, 8% bipolar |1, and 74% unipolar
MDD.? All gave informed consent to par-
ticipate.

As noted earlier,® the range in severity
of alcoholism (number of RDC acoholism
symptoms) of these patients was approxi-
mately the same as in a sample of dcohal-
ism rehabilitation patients assessad with
the same interview. However, mean sver-
ity was lower in the Collaborative patients
because of a more even spread across se
verity levels in the present sample than in
the dcoholism rehabilitation patients.

Of the 127 patients, 97 were followed
for 5full years. Tenpatientsdied beforethe
end of thefollow-up (5 suicides, 2 cancer,
3 other acohol-related causes), and the
remainder were lost to follow-up or re-
fused participation before the end of the
study. Data were included on dl patients
up to the time that they died or were lost
to follow-up because we used a method of
statistical andysis, survival andysis, that is
specificaly designed to use dl available
data on subjects, even those who died or
dropped out before the end of the study
period (see description of andyses, be-
low). As reported earlier, the cumulative
probability of remission from RDC acohal-
ism was 0.90 after 5 years, and the cumula-
tive probability of relapse was 0.50.2

Measures

Predictors of outcome measured at in-
take were mainly derived from the SADS,
which was administered as soon as possible
after admission to treatment (eg., after de-
toxification was complete for those who
neededit). Thetraining procedures and reli-
ability of the SADS diagnoses have been re-
ported extensively elsewhere®® SADS
ratings and diagnoses were based on patient
interviews, discussons with dinicad staff and
significant others, and clinica records.
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Follow-up statuses for MDD and dco-
holism were obtained every 6 monthswith
theLongitudina Interval Follow-UpEvalu-
ation (LIFE)."* The LIFE provides a format
for charting the courseand severity of mul -
tiple separate conditions, by week, after
entry intothestudy. Thetrainingand clini-
cd assessment methods for this portion of
the study have been presented in detall
previoudy.? In brief, however, we notethat
the LIFE interviews were administered by
sysematicdly trained clinica interviewers.
These interviewers were trained on the di-
agnogtic criteria and on the interviewing
methods and techniques of the SADS and
SADSL interviews. In the LIFE interviews,
interviewers covered the course of dl dis-
orders that had been present at intake into
the study or any time during the follow-up.
They dso screened systematically for the
onset of new disorders. The course of dl
disordersduringthefollow-upinterval was
determined by asking subjects about the
timing of onset and offset in relation to
other dates, such as holidays, the begin-
ning of a season or month, etc.

LIFE ratings indicated the status of al-
coholism and MDD, by week, during the 5
years of follow-up. Remission from RDC
acoholism was defined as 26 weeks or
morewith no evidence of any RDC dcohal
symptoms (a score of 1 on the 3-point
rating scde, with defined anchor points
used to indicate the severity of each nonaf-
fectivedisorderinthe LIFE). Thestart date
of remission was Week 1 of the 26 or more
weeks required.

The duration of remission was defined
in this manner: 1) to be conggtent with the
DSM-I1I-R definition of remisson; 2) to
measure changes in the status of dcohal-
ism with some gability and dinicd signifi-
cance, rather than shorter, unstable
remissions without clinica significance;
and 3) to keep the methods of this investi-
gation consistent with our previouswork?®?
for comparative purposes.

Relgpse was defined as any occurrence
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of RDC acoholism after 26 weeks of remis-
son as defined above. The start date of a
relapse was the first week in which any
RDC dcohol symptoms occurred after 26
weeks of remission.

We examined the effects of MDD in
two ways. In the first, we required a sus-
tained remisson as had been defined by
the Collaborative Study investigators. Re-
mission from MDD was thus defined as at
least 8 weeks without experiencing any-
thing more than one or two mild symp-
toms of depression (ascore of 1 or 2 onthe
6-point scae, with defined anchor points
used to rate the severity of each affective
disorder). This definition of remission
from MDD is standard in Collaborative De-
pression Study research on the course of
MDDs. The starting date of the remission
was the first week at the levd just de-
scribed that preceded at least 7 additional
weeks at asimilar or better level of recov-
ery. A remission was considered to have
ended (e.g., the patient to have rel apsed)
when at least 2 consecutive weeks of de-
presson occurred, with mood and symp-
toms severe enough to meet definite RDC
criteria for MDD. In the second way of
analyzing the effects of MDD, we investi-
gated the presence or absence of MDD on
a week-by-week basis, regardless of the
number or duration of any previous
changes.

Theduration required for remission of
MDD wes different from the duration re-
quired for acoholism, reflecting differ-
ences between the two disorders. The
initial reasoningof theCollaborativeinves-
tigators on remission of depresson has
yielded much information on the course of
affective disorders, with remisson defined
as above.

Although our main interest was in the
relationship of MDD and acoholism, we
aso wanted to control for the effects of
drug disorders present in this sample.
Thus, we included drug abuse/depen-
denceasan additional time-varying predic-
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tor used as a control variable. Remisson
and relapse of a drug use disorder was
defined similarly tothedefinitionsusedfor
alcoholism. Because of thelack of effect for
drug disorders in genera (e below), we
did not andyze specific drug use disorders
Separately. ’
Methodologicad research has been con-
ducted on the psychometric characteristics
of the LIFE ratings covering a 6-month in-
terval. Of particular relevanceto this study
is the reliability of the timing of changes in
status of the clinical conditions being inves-
tigated. Intraclass correations were used to
investigatethisquestion. Thel CCreliability
of number of weeksfromstudy entry tofirst
week of remisson was 0.95 for affective
disorders and 0.71 for dl other disorders,
including acoholiam and drug use disor-
der.* These coefficients indicate excdlent
reliability in identifying the point in the
follow-upwhen change occurred.

Data Analysis

Wefirgt used odds ratios (ORS) to esti-
mate the association between remissions
of dcoholism and MDD and (among pa-
tients with remissionsin both conditions)
the association between relapses of dco-
holismandreapsesof MDD. TheORswere
derived in the standard way from fourfold
tables. Next, we used surviva analysis that
focused on the time (in this case, weeks) to
an event of interest. We obtained product-
limit estimates of the probabilities of re-
mission and relapse of alcoholism. As
noted above, survival andyses are useful
because they dlow the use of partid data
on subjectswho die or are log to follow-up
before the end of the study. For dl such
subjects, their status regarding remission
or relapse was determined by their ratings
up to the time the ratings ended. Most of
the patients with incomplete data had
either never remitted from acoholism or
had rdapsed at the time their ratings
ended.
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We used Cox proportional-hazard
models with both time-invariant (time-in-
dependent) and time-varying (time-depen-
dent) predictors®** of remission and
relapse in dcoholism. Time-invariant pre-
dictors are predictors that do not change as
a function of time over the period of fol-
low-up (variables such as s2x) as well as
conditions present at intake (e.g., duration
of acoholism at intake). The same set of
predictors tested in Hasin et d. in 1991°
wereinitially used astime-invariant predic-
tors in preliminary analyses that also
included the time-varying status of depres-
son. Thus, we included predictors pre-
vioudly found to be significant. In initial
models, we dso included time-invariant
predictors that were not previoudy signifi-
cant (e.g., primary/secondary distinction,
identified by order of onset of the current
episodes, ASPD, bipolar I) because of the
ongoing interest in these variablesand the
need to determine whether their relation-
ship to outcome changed when the time-
varying elementswereintroduced into the
model. Clinical predictors from earlier
analyses that remained nonsignificant
were dropped from our final models be-
cause they were not contributing to an
understandingof therel ationshipsof main
interest.

Time-dependent predictors (or covari-
ates) are variableswhose status can change
during the follow-up period. With time-
varying predictors, one can examine what
actually happens to the disorder of interest
if another disorder potentialy related to it
remains the same or changes. Thus, in
these analyses, one examines the course of
the outcome of interest subsequent to a
change in the status of the time-varying
predictors (for example, the probability of
an alcoholism relapse subsequent to
change or stability inMDD at agiven point
in the follow-up period).

When analyzing remissions and re-
lapses of alcoholism, remission and re-
lapse of MDD were treated as time-varying
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predictors. In some andyses (see below),
we used an additional time-varying predic-
tor indicating the presence or absence of
MDD without regard for the specific dura-
tion constraints of remisson or relapse.
Thus, a depression-free week would be in-
dicated as such, without regard to whether
it occurred within a period of remission
lasting 8 weeks or longer.

Our initial Cox proportional-hazard
models included the main variable of inter-
e, the time-varying status of MDD. We
also included the following set of time-
invariant predictors: sex, baseline age,
marital status, bipolar |, bipolar 11, schizo-
affectivedisorder, ASPD, severity of dcohol
dependence, severity of alcohol-related so-
cid problems, duration of the episode of
alcoholism current at intake into the study,
primary/secondary status of the episode of
alcoholism current at intake into the study
(indicating order of onset), and Global As-
sessment Scale (GAS)™ score at intake into
the study, an overdl measure of symptom
level andfunctioning. Weincluded onead-
ditional time-varying predictor variable,
drug use disorder.

RESULTS

We firgt present summary data on comor-
bidity remission and relapse status over the
5 years, without regard to the point during
follow-up when these events occurred. Al-
though statistical power is logt by ignoring
the time-to-event element, the summary
results provide an important genera pic-
ture of the patterns of the two conditions
in this group of patients.

Over the 5 years of follow-up, 84 pa
tients (66.1%) experienced remissions in
both acoholism and depression; 21 pa
tients (16.5%) failed to experience remis-
sion in either acoholism or depression; 10
patients (7.9%) experienced remissions in
acoholism without ever experiencing re-
mission indepression; and 12 (9.4%) expe-
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FIGURE 1. Cumulative proportion of patients remitting from alcoholism over 5 years
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Remission of the two conditions were
highly and significantly associated with
each other: the OR indicating the strength
of the association was 14.7 (95% confi-
dence interval [Cl]: 56-38.6). Among pa-
tients with remissions in both conditions,
46 (54.8%) had relgpsesin acoholism, and
25 (30%) had relapsesinMDD. The asxo-
ciation of relgpse in the two conditionswas
of borderline significance and of asmaller
magnitude than the finding for initia re-
mission: the OR for relapse in acoholism
and depression was 2.7 (95% CI: 097-
7.47). Of those who had remissions in both
conditions, 82 (97.6%) had overlappingre-
missions in the two conditions; 2 patients
were never free of both conditions simulta-
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neously during the follow-up; and only 3
patients began remission of acoholism
- and depression in the same week.

Cumulative probabilities: remission and
relapse of al coholism. The product-
[imit cumul ative probabilities of experienc-
ing remission in alcoholism, by week inthe
study, are shown in Figure 1 for the sample
subgrouped by depresson remission/re-
lapse status. As shown, the cumulative
probability of remission in acoholism was
quite high by the end of the 5-year period,
although clearly lower for those whose de-
pression never remitted. Among thosewith
a remission in depression, some benefit
was retained even among those who sub-

sequently relapsed into another depres-
sion, as shown in Figure 1. Figure 2 shows
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theproduct-limit cumul ative probability of
maintaining stable remissions in alcohol-
ism without relapse. Figure 2 uses as a
gtarting point the week in which the remis-
sion began. As shown, the probability of
relapse into acoholism was quite high by
the end of the 5year period. When the
sample was divided into sub-groups con-
sisting of those with no remission in de-
pression, those with remission of
depression but then subsequent relapse,
and those with stable remissions in depres-
sion, the group with the stable remissions
in depression had the lowest cumulative
probability of relapse in acoholism.

Coxmodels: remission in alcoholism.  The
first Cox model included al demographic
and clinical control variableslisted above;
atime-varying drug disorder control vari-
able; and variables representing first,
second, third, andfourthdepressionremis-
sions. In this full model, the first and sec-
ond remissions of MDD significantly
predicted alcoholism remission, although
subsequent changes in depression status
did not. Thedrug disorder variablewas not
significantly related to acoholism remis-
sion, nor was ASPD, primary/secondary
status, bipolar |, schizoaffective disorder,
or demographic variables. The only two-
time-invariant predictor variables that re-
mained significantly associated with
a coholism remission were bipolar |1 disor-
der and severity of alcohol dependence.
These findings remained essentially un-
changed in areduced model (Table 1).

To eliminate concerns that the dura-
tion required in our definition of depres-
sion remission had somehow biased the
results of the analysis, we re-ran the re-
duced model with avariable representing
remission of MDD as only a depression-
free week. Thus, the constraints of the de-
pression duration requirement were
removed. In this second model, depres-
sion remained a significant predictor of
alcoholism remission (P = 0.016). No
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other variables changed from significant to
nonsignificant in this second modd, or
vice versa

Coxmodels. relapsein alcoholism.  Next,
we examined predictors of relgpse in dco-
holism. Remission from depression signifi-
cantly reduced the chances of an
alcoholism relapse. None of the other con-
trol varigbles were significant when they
were dl included in the mode. We show a
reduced model (Table 2) with the same
variables that were included in Table 1.
Thus, drug use disorder, bipolar I, ASPD,
primary/secondary (order of onset of the
current conditions), and the demographic
variables were not significantly related to
alcoholism relapse. (In some of the analy-
ses that did not include the drug disorder
variable, sex and age shifted back and forth
between significance and nonsignificance.
Because of the ingtability of these results
and the fact that age and sex were not
significant when we controlled for drug
disorder, we do not attribute much impor-
tanceto their marginal level of relationship
to the outcome of acoholism rdapse) To
investigate again whether adepression pre-
dictor variable maintained a significant re-
lationship to acoholism when the time
constraints of remission were removed, we
re-ran the analysiswith the depression vari-
able recoded to represent any depression-
free week. Inthismode, thesignificanceof
the relationship of depression status to al-
coholism relgpse was strengthened (P <
0.0001).

DISCUSSION

To our knowledge, this report represents
the first attempt to use clinical status rat-
ings throughout an extended period of fol-
low-up to examine the effects of MDD on
alcoholism. Theresultsclearly indicatethat
inthissampleof patientswith seriousaffec-
tive disorders and comorbid acoholism,
the status of the affective disorder had a

151







ment, whereas some patients with the
worst problems had the most treatment
but did not recover. Given our previous
results, the nonrandom nature of the treat-
ments received, and the potentid com-
plexities of the relationships between
severity, sdection into treatment, and
treatment effects and outcome, we did not
include treatment as acovariate because of
the high potentia for biased and possibly
mideading results,

As noted, the primary/secondary dis-
tinction of the current episode (order of
onset) did not prove to have a significant
relationshipwith outcome, either in earlier
reports or in the present analyses. We did
not includethe primary/secondary distinc-
tion of theinitial episode for two reasons:
1) the rdiability of thisdistinction is poor,®
and 2) this investigation focused on the
course of two conditions in existence at a
certain point in time, and not on their
initial etiology. Althoughacomprehensive
review of the primary/secondary issue is
beyond the scope of this article, note that
in family studies, the initial occurrence of
dcoholism or depression appears to make
a difference in familial distribution of
disorders (asreviewed by Coryel and col-
leagues™®), but that the initial primary/sec-
ondary difference does not appear to have
an effect on the ongoing course of the
disorders once they have both begun.****

Other work from the Collaborative De-
pression Study has addressed the relation-
ship between acoholism and depression,
but dl papers, asde from the three cited
above,® have reported on investigations
of depression or other affective disorders
as the conditions of main interest, using
dcoholism as a predictor variable. Given
that this investigation addressed acohol-
ism as the main outcome of interest and
used many alcohol-specific variables as
predictors, it differs consderably from
other work of the Collaborative Depres-
sion Study.”*

In this group of patients, drug use/
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abuse was not afrequently reported prob-
lem. However, to ensure that our findings
were not spurioudy affected by drug prob-
lemsin this sample, we included the status
of drug use disorders as atime-varying con-
trol variable in the multivariate andyses.
The results showed that drug disorders did
not affect the main relationships investi-
gated. However, the relationship of drug
use disorders to dcoholiam in the pres
ence of MDD should be investigated with
smilar methodology in other samples of
aubjects, for example, those with serious
drug problems.

Previous studies have demondrated
that among patients hospitalized in dco-
hol-identified treatment_facilities, depres-
Sve symptoms present at admission often
remit by the end of severd weeks of hospi-
talization unless there are particular socid
problems.?*?’ The few studies that ad-
dressed the reationship of depresson to
dooholism among such patients over ex-
tended, nonhospitalized periods of time®
measured depressive symptoms, rather
than clinician-assessed depressive disor-
ders. To our knowledge, no previous stud-
ies have used psychiatric patients as a
sample, have clearly addressed the order of
changes in depression and acoholism
within afollow-up period, or have assessed
the impact of recurrence of depression at
timeswhen patients are vulnerable to dco-
holism relapse, for instance, after dis-
charge from treatment. If additional
studies of patients in substance-focused
treatment settings or in genera population
settings using similar methodology
showed consstent findings with the re-
aults presented above, then the combined
findings would suggest value in deveop-
ing clinica trids of treatments for alcohol-
ism designed specificdly totakebothM DD
and acoholism into account.

The resources and effort required to
carry out the type of longitudinal research
that produces data such as those presented
above are consderable. However, there is
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redly no way to replace data of this type
when attempting to answer questions
about potentially closdly linked phenom-
ena that occur over the extended course of
chronic, if intermittent, disorders. The use
of time-varying predictors dlowed us to
make use of thisinformation, in amanner
that (to our knowledge) has not been used
previoudy in the study of psychiatric co-
morbidity. We have focused our analyses
on patients with alcoholism and serious
affective disorders. However, the questions
concerning the relationships of acohol
(and drugs) to many other psychiatric con-
ditions remain unanswered. Paralld stud-
ies on these relationships should be
conducted with additional types of clinicd
samples and with more demographicaly
diverse patients, including black and His-
panic patients, as well as in the genera
population. Such studies would provide
empirical data to clarify clinica impres-
sions about the nature of the relationships
between a cohol, drugs, psychiatric symp-
toms, and disorders.

This study was conducted with the
participation of the following investiga-
tors. M.B. Keller, M.D. (Chairperson, Bos-

ton/Providence); J.D. Maser, Ph.D. (Wash-
ington,DC); P.W.Lavori,Ph.D.; M.T. Shea,
Ph.D. (Boston/Providence); J. Fawcett,
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