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Objective: The DSM-IV work group asked researchers and clinicians to subtype sub-
stance dependent individuals according to the presence or absence of physiological symp-
toms. A recent report from the Collaborative Study on the Genetics of Alcoholism demon-
strated that among alcohol-dependent men and women, a history of tolerance or
withdrawal was associated with a more severe clinical course, especially for individuals
with histories of alcohol withdrawal. This article evaluates similar distinctions among sub-
jects in the collaborative study who were dependent on marijuana, cocaine, amphet-
amines, or opiates. Method: Structured interviews gathered information from 1,457 individ-
uals with a lifetime diagnosis of marijuana dependence, 1,262 with histories of cocaine
dependence, 647 with amphetamine dependence, and 368 subjects with opiate depen-
dence. For each drug, the clinical course was compared for subjects whose dependence
included a history of withdrawal (group 1), those dependent on each drug who denied with-
drawal but reported tolerance (group 2), and those who denied both tolerance and with-
drawal (group 3). Results: The proportion of dependent individuals who denied tolerance
or withdrawal (group 3) ranged from 30% for marijuana to 4% for opiates. For each sub-
stance, individuals in groups 1 and 2 evidenced more severe substance-related problems
and at least a trend for greater intensities of exposure to the drug; those reporting with-
drawal (group 1) showed the greatest intensity of problems. Conclusions: The designation
of dependence in the context of tolerance or withdrawal identifies individuals with more se-
vere clinical histories. These results support the importance of the designation of a physi-
ological component to dependence, especially for people who have experienced a with-
drawal syndrome. 

(Am J Psychiatry 1999; 156:41–49)

Before 1987, a notation of a severe substance-re-
lated syndrome (e.g., dependence) in most diagnostic
systems required evidence of tolerance or withdrawal.
However, this approach created a number of dilemmas
in which clinicians were unable to apply an appropri-
ate label to some patients despite important levels of
life impairment related to substances. These problems

led the framers of DSM-III-R to consider a broadly de-
fined syndrome in which dependence is seen as a com-
plex process that reflects the central importance of
substances in an individual’s life, along with a feeling
of compulsion to continue taking the substance and
subsequent problems controlling use (1–3). Here, tol-
erance and withdrawal were seen as potentially impor-
tant, but not central, aspects of a substance depen-
dence diagnosis. However, despite what might be
viewed as an important paradigm shift in diagnosing
substance use disorders, there are few data available to
test the meaning of these changes.

At least two types of studies are required to draw
conclusions regarding the clinical implications of the
diminished emphasis on physiological aspects of de-
pendence. As reviewed in a recent article, the more im-
pressive data require large-scale prospective studies to
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determine whether a physiological component of de-
pendence predicts a more severe clinical course (4).
Unfortunately, only two relevant studies have been
published, with the first reporting data in a subgroup
of 94 cocaine-dependent individuals (5). Results indi-
cated that on the basis of Sommer’s D statistic, a past
history of tolerance was moderately related with Ad-
diction Severity Index ratings of employment problems
(0.20), social impairment (0.27), and psychiatric sever-
ity (0.25), whereas a past history of withdrawal or
withdrawal avoidance was most strongly associated
with psychiatric severity (0.42). However, for many
Addiction Severity Index outcome ratings, other DSM
items related at least as well to outcome as tolerance or
withdrawal (5). The other follow-up study reported
the relationship between each of the seven DSM-IV de-
pendence items and the outcome for 375 successfully
evaluated of 521 subjects who reported at least one
DSM-IV problem (not full dependence) for alcohol,
cocaine, opiates, amphetamines, sedative-hypnotics, or
cannabinols (6). While few details were offered, the
authors concluded that neither tolerance nor with-
drawal stood out among the DSM-IV criteria items re-
garding their ability to predict a more severe outcome
as measured by the Addiction Severity Index.

The second type of study compares cross-sectional
evaluations of dependent subjects with and without a
physiological component. Regarding cocaine-depen-
dent subjects, a study by Rounsaville and Bryant (5)
provided evidence that physiological components were
not superior to other DSM-III-R symptoms in assess-
ing severity. In addition, the cross-sectional component
of the second study did not support the conclusion that
either tolerance or withdrawal was a unique indicator
of severity relative to other criteria (6).

Our group has previously described a cross-sectional
and retrospective analysis of data from 3,395 personally
interviewed alcohol-dependent individuals (4). That
study demonstrated that 86.9% of those alcoholics re-
ported experiencing withdrawal, tolerance, or both re-
garding alcohol; almost half (48.7%) of these noted tol-
erance alone. Those with tolerance or withdrawal
reported a larger maximum number of drinks per day
(30 versus 18), were more likely to have experienced two
or more continuous days of drinking while giving up re-
sponsibilities (58% versus 21%), and noted a twofold or
higher increase in the number of alcohol-related physical
and psychiatric problems. Those subjects with histories
of withdrawal reported the most severe difficulties.
These results are supported by a latent class analysis
which showed that while both tolerance and withdrawal
contributed significantly to the alcoholic classification,
subjects with withdrawal had a more severe course (7).

The findings reported earlier in this article raise a
number of questions that are addressed in the present
study. First, is the prior history of substance-related
problems more severe for individuals with physiologi-
cal aspects of the dependence syndrome for drugs
other than alcohol? Second, does the evidence support
the conclusion that a physiological component is best

defined rather broadly by including tolerance or with-
drawal or both, or should a more narrow definition re-
quiring evidence of withdrawal be used?

METHOD

The data were generated from subjects who took part in the six
center-wide Collaborative Study on the Genetics of Alcoholism. This
is a family pedigree study that begins with an alcohol-dependent
proband in treatment and gathers data from that subject and all avail-
able appropriate relatives (4, 7–10). Subjects in the Collaborative
Study on the Genetics of Alcoholism sample were included regardless
of additional diagnoses, with the only exclusions occurring for indi-
viduals who were unable to speak English, those with evidence of se-
vere debilitating diseases such as AIDS, those with recent heavy intra-
venous drug use, and subjects who had fewer than two relatives
available for interview. Comparison subjects were selected from a va-
riety of sources including general medical and dental clinics, drivers’
license records, and random population surveys. After a full explana-
tion of the procedures, appropriate subjects gave written informed
consent to participate. Probands, comparison subjects, and their rela-
tives who at some time in their lives met DSM-III-R criteria for depen-
dence on at least one drug including marijuana, cocaine, amphet-
amines, and opiates were included in the present analysis. Many of
these subjects also had alcohol dependence and were included in the
companion paper (4).

A structured face-to-face interview, the Semi-Structured Assess-
ment for the Genetics of Alcoholism (9), was given to all subjects.
This instrument screens for 17 axis I DSM-III-R diagnoses, includ-
ing abuse and dependence on substances. A separate section of the
Semi-Structured Assessment for the Genetics of Alcoholism reviews
items relating to the patterns of marijuana use and problems, in-
cluding tolerance and withdrawal. Another section assesses the
patterns of use of cocaine, amphetamines, and opiates, as well as
14 problems related to the heavy use of these drugs, including tol-
erance and withdrawal.

In order to test the correlates of a physiological dependence syn-
drome as suggested by DSM-IV, for each drug separately those indi-
viduals with dependence were placed into three groups on the basis
of their endorsement of several items at some time during the course
of their drug dependence. Group 1 membership, indicating a more
narrowly defined physiological dependence, required at least one ep-
isode of withdrawal for that drug as defined in DSM-III-R, including
at least two of seven relevant withdrawal symptoms for marijuana,
six for cocaine or amphetamines, and 13 for opiates, or use of a sub-
stance to avoid or relieve withdrawal symptoms. Subjects in group 2
reported they had never experienced withdrawal or used substances
to avoid withdrawal but endorsed tolerance, i.e., had needed 50% or
more than the usual dose of the drug to get the same effect. Group 3
consisted of individuals who, while dependent on that drug, experi-
enced neither tolerance nor withdrawal.

The present report contains three sets of analyses, looking at each
of four drugs separately. For each, chi-square tests (with Yates’s cor-
rections) were applied to categorical data across groups, while F or
two-tailed t values determined the significance of differences in
group means for continuous variables. If the overall group differ-
ences were significant, these were followed by Tukey’s honestly sig-
nificant difference post hoc test of pairwise comparisons. In addi-
tion, the potential clinical implications of a broader definition of a
physiological component of dependence were evaluated by compar-
ing the combined groups 1 and 2 to group 3; the meaning of a nar-
rower definition was tested by comparing group 1 with groups 2 and
3 combined. A logistic regression analysis was used to determine the
potential influence of those variables significant at the univariate
level in predicting physiological dependence, with control for the in-
fluence of all of the other predictors. Finally, because of the large
numbers of subjects involved in some of the analyses, the magni-
tudes of the effect sizes (small, medium, or large) are indicated in the
tables according to the method of Cohen (11), indicated by d for Stu-
dent’s t test and w for chi-square.
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RESULTS

Among the 8,995 subjects in the Collaborative Study
on the Genetics of Alcoholism sample, 2,143 (23.8%)
met criteria for dependence on at least one relevant
drug at some time in their lives. In this group, 49.8%

were dependent on only one of the four drugs, 31.5%
on two, 13.3% on three, and 5.4% on all four drugs.
The sample included 784 probands (36.6%), 1,299
relatives of probands (60.6%), and 60 dependent com-
parison subjects (2.8%), with a total of 797 women
(37.2%), and was composed of Caucasian (69.1%),

TABLE 1. Demographic Characteristics and Drug-Related Emotional and Physical Problems in Marijuana-Dependent Subjects
With and Without Physiological Dependence

Variable

Group 1: 
Withdrawal 

With or With-
out Tolerance

Group 2:
Tolerance 

Only

Group 3:
No

Physiological 
Component Analysis

Significant 
Post Hoc 

Differences

Groups 1 and 2 
Versus

Group 3

Group 1
Versus

Groups 2 and 3

N % N % N % χ2 df χ2 df χ2 df

Total group 596 40.9 427 29.3 434 29.8
Probands 245 41.1 151 35.4 147 33.9 6.56 2 1 vs. 3* 2.85 1 6.08a** 1
Male gender 394 66.1 310 72.6 294 67.7 5.02 2 0.12 1 2.49 1
Caucasian 453 76.0 315 73.8 305 70.3 4.25 2 3.37 1 2.70 1
Married 191 32.1 145 34.0 154 35.5 1.36 2 0.84 1 1.02 1
Ever seeking pro-

fessional help
258 43.3 84 19.7 80 18.4 100.75a*** 2 1 vs. 2*** 32.59a*** 1 99.42a*** 1

1 vs. 3***
Ever seeking 

treatment (any 
drug)

410 68.8 245 57.4 263 60.6 15.44a*** 2 1 vs. 2*** 1.39 1 14.07a*** 1
1 vs. 3**

Ever trying self-
help programb

Independent diag-
nosis of antiso-
cial personality 
disorder

193 32.4 107 25.1 74 17.1 30.53a*** 2 1 vs. 2* 22.88a*** 1 22.94a*** 1
2 vs. 3*
1 vs. 3*

Mean SD Mean SD Mean SD F df t df t df

Age (years) 32.0 7.29 32.1 7.09 33.3 7.14 5.08a** 2, 1454 2 vs. 3* 3.19a** 1455 1.82 1455
1 vs. 3*

Education (years) 12.3 1.98 12.6 2.05 12.5 2.14 3.40a* 2, 1454 1 vs. 2* 0.69 1455 2.49a** 1455
Number of health 

problems en-
dorsed
(9 possible)

1.3 1.21 1.2 1.18 1.1 1.18 2.32 2, 1454 1.70 1455 2.03a** 1455

Number of emer-
gency room vis-
its for accidents 
or injury

5.3 8.88 6.0 12.33 5.1 9.33 0.89 2, 1454 0.83 905.5 0.49 1417.8

Number of lifetime 
uses

826.7 313.74 732.0 362.48 687.7 377.96 20.92a*** 2, 1412 1 vs. 2* 4.64a*** 705.1 6.38a*** 1359.1
1 vs. 3*

Number of prob-
lems related to 
marijuana
(10 possible)

6.7 2.36 5.1 2.20 4.6 1.78 144.24a*** 2, 1454 1 vs. 2* 12.99a*** 1100.8 16.06a*** 1143.9
2 vs. 3*
1 vs. 3*

Number of physi-
cal problems
(1 possible)

0.2 0.43 0.2 0.36 0.1 0.32 16.46a*** 2, 1454 1 vs. 2* 4.76a*** 1032.7 5.28a*** 1081.4
1 vs. 3*

Number of emo-
tional problems 
(5 possible)

2.4 1.66 1.7 1.55 1.6 1.39 36.61a*** 2, 1455 1 vs. 2* 5.07a*** 961.1 8.37a*** 1177.9
1 vs.3*

Number of six 
DSM-III-R crite-
ria endorsed

4.4 1.35 3.7 1.28 3.8 0.83 53.74a*** 2, 1454 1 vs. 2* 5.76a*** 1280.8 9.93a*** 1090.3
1 vs. 3*

Number of other 
drug dependen-
cies (4 possible)

2.1 0.96 1.9 0.91 1.9 0.86 11.62a*** 2, 1454 1 vs. 2* 2.99a** 889.4 4.75a*** 1216.7
1 vs. 3*

Age at onset of 
marijuana de-
pendence 
(years)

14.8 3.52 15.1 3.20 15.2 3.16 1.91 2, 1454 1.63 1455 1.76 1194.1

a Small magnitude of effect as described by Cohen (11); for t test: d=0.20; for chi-square test: w=0.10.
b Because of the skip nature of the marijuana and drug sections of the interview, direct data for this item are not avilable.
c p<0.05. **p<0.01. ***p<0.001.
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African American (20.3%), and Hispanic (7.1%) sub-
jects, as well as subjects from other ethnic back-
grounds (3.5%). The mean age was 33.3 years (SD=
7.7), and participants reported an average of 12.4
years of education (SD=2.0). At the time of the inter-
view, 55.4% were married or living as married, 27.3%
were separated or divorced, 1.0% were widowed, and
16.3% had never been married and were living alone.

Table 1 compares the three groups among those indi-
viduals who fulfilled criteria for marijuana depen-
dence. More than one in four (29.8%) reported no ev-
idence of tolerance or withdrawal, while about 40%
related histories of symptoms consistent with with-
drawal from that substance (group 1). Inspection of
the table reveals few significant differences in demog-
raphy across the groups, although there were some
small differences in age and education.

Despite these demographic similarities, both the nar-
rower (group 1) and broader (group 1 and group 2)
definitions of a physiological component of depen-
dence were associated with more severe problems and
heavier intake of marijuana, compared to those with-
out a physiological component (group 3). For most
items, group 1 subjects demonstrated higher levels of
substance involvement and problems than did group 2.
The substance-related problems here and in the follow-
ing tables excluded those observed only in the context
of withdrawal.

Table 2, structured similarly to table 1, focuses on
the subjects who had ever fulfilled criteria for cocaine
dependence. Here, few denied ever having experienced
tolerance or withdrawal, with the large majority fulfill-
ing criteria for group 1 (withdrawal). With the excep-
tion of the proportion of subjects who were original
probands and a small difference in education, the three
groups were similar in demography and medical histo-
ries. However, the most severe clinical course was re-
ported by group 1 individuals. The only characteristic
for which group 2 demonstrated significantly more
problems than group 3 was the number of additional
drug dependencies.

The data in table 3, focusing on amphetamine-de-
pendent subjects, reveal a relatively small proportion
who denied a physiological component (4.2%), and
over 87% noted a history of withdrawal. Except for
the proportion of probands, the three groups were sim-
ilar in demography and general physical health histo-
ries, but the most severe problems were observed for
group 1 subjects. Those reporting tolerance alone were
more similar to group 3 than to group 1.

Finally, table 4 offers similar information for the
subjects with histories of opiate dependence. Only a
small proportion denied tolerance or withdrawal, and
the large majority reported withdrawal. Even though
the size of group 3 makes it difficult to draw conclu-
sions, the data in table 4 generally support results from
the prior three tables. Once again, the three groups
were similar in demography and overall medical prob-
lems, but subjects in group 1 stand out as having the
most severe clinical course.

The data in tables 1–4 do not clarify which of the
clinical correlates of physiological dependence remain
robust when considered in the context of the others, nor
do the univariate analyses of group differences take into
account the impact of antisocial personality disorder, a
diagnosis most common in group 1. Therefore, in table
5 all variables that significantly differentiated across the
three groups in tables 1–4, and those that added signif-
icantly to the logistic regressions in the alcohol study
(4), were entered as predictors of the broad definition of
a physiological component of dependence (i.e., group 1
and 2 membership) in logistic regression equations car-
ried out separately for each of the four drugs, and as
predictors of the more narrowly defined withdrawal
(group 1). The number of subjects for each substance is
slightly lower than that presented in tables 1-4 because
the logistic regression requires that complete data be
available on all variables for all subjects.

Beginning with marijuana, five items significantly
contributed to the prediction of the broadly defined
physiological dependence, generating an equation with
an overall chi-square of 187.81 (df=12, p<0.001), ex-
plaining 11.1% of the variance. The items that entered
the equation reflected the pattern of problems, a diag-
nosis of antisocial personality disorder, and age, as
well as the proportion of individuals seeking profes-
sional help. The odds ratios associated with each of
these items were in the predicted direction, except for
the number of DSM-III-R items endorsed, in which
case a suppressor variable operated to reverse the di-
rection of the relationship.

Focusing on the 1,171 subjects with cocaine depen-
dence who were appropriate for that analysis, for the
broad definition of a physiological component the
overall chi-square was 75.06 (df=12, p<0.001), which
explained 14.9% of the variance. Significant predictors
included the number of additional drug dependencies
(the only drug for which this was true) and the number
of the five possible emotional problems endorsed. Re-
garding the predictors of the broad definition of depen-
dence on amphetamines, the overall chi-square was
19.82 (df=12, n.s.), with only one item (the number of
emotional problems endorsed) entering the equation at
a significant level. Despite the small number of individ-
uals with opiate dependence (only 12 with complete
data had experienced neither tolerance nor with-
drawal), the logistic regression for those drugs was sig-
nificant, explaining 32.2% of the variance, although
only one item, age, functioned as a significant predictor.

The same analyses were also carried out for the more
narrow definition of a physiological component that
requires evidence of withdrawal. Beginning with mari-
juana, three of the five items from the broad definition
were significant, with the remaining two still operating
in the same direction. A new item entered the equation
(the number of emotional problems), and there was a
larger overall chi-square (301.63, df=12, p<0.001) and
more explained variance (15.9% versus 11.1%) com-
pared to when the broad definition was used. For co-
caine, the same items as for a broadly defined physio-
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logical dependence operated as predictors, with the
number of substance problems also reaching signifi-
cance. The overall chi-square was 219.21 (df=12, p<
0.001), and 22.7% of the variance was explained,
compared to 14.9% for the broad physiological syn-
drome. For amphetamines, two additional variables
(the number of substance-related problems and the
number of DSM-III-R criteria items endorsed) entered

the equation, with a larger chi-square (60.87, df=12,
p<0.001) and a larger proportion of the variance ex-
plained, compared to the broad physiological concept.
The overall chi-square for the logistic regression re-
lated to opiate dependence was 46.67 (df=12, p<
0.001), with the number of substance-related problems
and number of physical problems functioning as signif-
icant predictors.

TABLE 2. Demographic Characteristics and Drug-Related Emotional and Physical Problems in Cocaine-Dependent Subjects With
and Without Physiological Dependence

Variable

Group 1:
Withdrawal 

With or Without 
Tolerance

Group 2:
Tolerance Only

Group 3:
No

Physiological 
Component Analysis

Significant 
Post Hoc 

Differences

Groups 1 and 2 
Versus

Group 3

Group 1
Versus

Groups 2 and 3

N % N % N % χ2 df χ2 df χ2 df

Total group 1,080 85.6 111 8.8 71 5.6
Probands 535 49.5 30 27.0 14 19.7 41.28a*** 2 1 vs. 2*** 19.64a*** 1 39.33a*** 1

1 vs. 3***
Male gender 688 63.7 68 61.3 46 64.8 0.31 2 0.01 1 0.04 1
Caucasian 660 61.1 79 71.2 47 66.2 4.83 2 0.33 1 4.03a* 1
Married 306 28.3 37 33.3 23 32.4 1.64 2 0.26 1 1.44 1
Ever seeking pro-

fessional help
794 73.5 51 46.0 30 42.3 61.94a*** 2 24.62a*** 1 60.31a*** 1

Ever seeking treat-
ment (any drug)

737 68.2 42 37.8 24 33.8 69.12a*** 2 1 vs. 2** 27.57a*** 1 67.44a*** 1
1 vs. 3**

Ever trying self-
help programb

582 79.0 27 64.3 17 70.8 3.17 2 0.01 1 1.89 1

Independent diag-
nosis of antiso-
cial personality 
disorder

321 30.0 23 20.7 9 12.7 13.19a*** 2 1 vs. 2* 8.14a*** 1 11.20a*** 1
1 vs. 3**

Mean SD Mean SD Mean SD F df t df t df

Age (years) 33.7 6.71 33.6 7.43 33.2 6.13 0.24 2, 1259 0.67 1260 0.53 1260
Education (years) 12.2 1.97 12.5 1.86 12.2 2.26 0.68a* 2, 1259 0.24 1260 0.78 1260
Number of health 

problems en-
dorsed
(9 possible)

1.3 1.27 1.2 1.34 1.0 1.10 1.55 2, 1259 1.69 1260 1.41 1260

Number of emer-
gency room visits 
for accidents or 
injury

5.7 10.19 6.0 11.50 3.9 4.11 1.14 2, 1258 3.20a** 128.5 0.66 1259

Number of lifetime 
uses

812.4 1541.06 587.0 1270.31 439.4 926.00 2.79 2, 1178 2.85a*** 85.5 2.80a** 279.8

Number of prob-
lems related to 
cocaine
(14 possible)

10.1 3.17 6.4 2.96 7.2 2.60 93.79a*** 2, 1259 1 vs. 2* 7.83a*** 84.4 13.57a*** 1260
1 vs. 3*

Number of physical 
problems
(4 possible)

0.4 0.69 0.1 0.35 0.1 0.30 15.47a*** 2, 1259 1 vs. 2* 6.76a*** 117 8.97a*** 497
1 vs. 3*

Number of emo-
tional problems 
(5 possible)

2.7 1.85 0.8 1.37 1.2 1.62 78.60a*** 2, 1259 1 vs. 2* 5.91a*** 1260 14.54a*** 285.2
1 vs. 3*

Number of six 
DSM-III-R criteria 
endorsed

5.1 1.30 3.6 1.32 4.1 1.01 81.66a*** 2, 1259 1 vs. 2* 5.76a*** 1260 12.43a*** 1260
2 vs. 3*
1 vs. 3*

Number of other 
drug dependen-
cies (4 possible)

2.2 0.93 1.9 0.86 1.5 0.79 18.82a*** 2, 1259 1 vs. 2* 5.16a** 1260 5.72a*** 1260
2 vs. 3*
1 vs. 3*

Age at onset of co-
caine depen-
dence (years)

21.4 6.06 21.3 5.53 22.0 6.14 0.38 2, 1259 0.87 1260 0.44 1260

a Small magnitude of effect as described by Cohen (11); for t test: d=0.20; for chi-square test: w=0.10.
b Percentages for this item reflect what percent of those who sought any treatment ever tried self-help programs.
c p<0.05. **p<0.01. ***p<0.001.
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An additional analysis was carried out to determine
the applicability of the logistic regression findings to a
potentially important subgroup. To evaluate whether
these results were merely a reflection of the fact that
some subjects were genetically related, the logistic re-
gressions reported in table 5 were repeated, but for
probands only (a group of unrelated subjects). Results
indicated that similar predictors were operating.

DISCUSSION

These cross-sectional and retrospective data demon-
strate that for all four drugs, both broad and narrow

definitions of a physiological component to depen-
dence identified groups with more severe substance
problems. Although the specific items differed a bit
across drugs, they consistently indicated a pattern of
higher levels of substance intake and evidence that a
broad array of substance-related problems was associ-
ated with a physiological component that required a
history of withdrawal syndrome.

This greater intensity of problems for group 1 and/
or group 2 is not explained simply by a history of an-
tisocial personality disorder or by demographic char-
acteristics. Although the proband status did signifi-
cantly differ across groups in some of the analyses,
the other indicators of severe substance-related prob-

TABLE 3. Demographic Characteristics and Drug-Related Emotional and Physical Problems in Amphetamine-Dependent Subjects
With and Without Physiological Dependence

Variable

Group 1:
Withdrawal 

With or Without 
Tolerance

Group 2:
Tolerance 

Only

Group 3:
No

Physiological 
Component Analysis

Significant 
Post Hoc 

Differences

Groups 1 and 
2 Versus
Group 3

Group 1
Versus

Groups 2 and 3

N % N % N % χ2 df χ2 df χ2 df

Total group 567 87.6 53 8.2 27 4.2
Probands 255 45.0 13 24.5 14 51.9 9.02a** 2 1 vs. 2** 0.47 1 3.15 1

2 vs. 3*
Male gender 343 60.5 32 60.4 18 66.7 0.42 2 0.20 1 0.05 1
Caucasian 447 78.8 43 81.1 20 74.1 0.53 2 0.14 1 0.00 1
Married 213 37.6 24 45.3 7 25.9 2.90 2 1.18 1 0.01 1
Ever seeking profes-

sional help
335 59.1 22 41.5 13 48.2 7.05a* 2 1 vs. 2** 0.59 1 6.12a** 1

Ever seeking treatment 
(any drug)

293 51.7 20 37.7 12 44.4 4.15 2 0.18 1 3.37 1

Ever trying self-help 
programb

213 72.7 13 65.0 6 50.0 3.12 2 1.92 1 1.35 1

Independent diagnosis 
of antisocial person-
ality disorder

161 28.4 10 18.9 10 37.0 3.36 2 0.70 1 0.28 1

Mean SD Mean SD Mean SD F df t df t df

Age (years) 35.2 7.68 33.4 7.18 34.1 8.15 1.57 2, 644 0.66 645 1.74 645
Education (years) 12.4 2.02 12.1 1.43 12.2 1.81 0.79 2, 644 0.56 645 1.52 119.9
Number of health prob-

lems endorsed (9 
possible)

1.4 1.28 1.2 1.41 1.1 1.38 0.52 2, 644 0.8 645 0.97 645

Number of emergency 
room visits for acci-
dents or injury

5.3 8.24 5.1 13.48 9.4 19.27 2.52 2, 644 1.12 26.5 0.71 85.2

Number of lifetime 
uses

937.4 1554.23 534.2 700.28 371.8 400.94 3.27a* 2, 618 5.18a*** 55.7 4.65a*** 236.6

Number of problems 
related to amphet-
amines (14 possible)

8.4 3.68 5.7 2.97 6.6 2.41 16.73a*** 2, 644 1 vs. 2* 3.33a** 1 6.95a*** 120.8
1 vs. 3*

Number of physical 
problems (4 possible)

0.4 0.74 0.2 0.46 0.2 0.51 4.60a** 2, 644 1 vs. 2* 1.81 30.8 4.18a*** 140.9
1 vs. 3*

Number of emotional 
problems (5 possible)

2.1 1.88 0.7 1.03 1.2 1.69 16.59a*** 2, 644 1 vs. 2* 2.11a* 645 7.38a*** 130.4
1 vs. 3*

Number of six DSM-III-
R criteria endorsed

4.2 1.66 3.2 1.25 3.8 0.89 9.09a*** 2, 644 1 vs. 2* 1.66 645 5.18a*** 129.3

Number of other drug 
dependencies
(4 possible)

2.5 1.01 2.2 0.97 2.5 1.16 1.49 2, 644 0.13 645 1.35 645

Age at onset of am-
phetamine depen-
dence (years)

18.7 5.02 17.8 3.65 18.8 6.16 0.84 2, 644 0.13 645 1.00 645

a Small magnitude of effect as described by Cohen (11); for t test: d=0.20; for chi-square test: w=0.10.
b Percentages for this item reflect what percent of those who sought any treatment ever tried self-help programs.
c p<0.05. **p<0.01. ***p<0.001.
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lems still operated in the logistic regression analyses
in the context of the proband condition. Finally, data
from table 5 demonstrate that the results were not
likely to reflect only dependence on other drugs.

The present results are similar to those in our com-
panion paper focusing on alcohol dependence (4)
and resemble the conclusions from the latent class
analysis (7). The present data, however, differ from
those in several other reports (5, 6). Both of the ear-
lier studies carried out most analyses on people who
met only one or more dependence criteria for a drug
(not necessarily the full syndrome), and both as-
sessed severity with the Addiction Severity Index.
This index provides a global measure of impairment
in six domains generally affected by drugs, alcohol,

or both, whereas this study used the Semi-Structured
Assessment for the Genetics of Alcoholism, a more
detailed and intensive evaluation of the clinical
course. It is possible that more concordant results
would have been obtained if similar diagnostic crite-
ria and measures had been used in all the studies.

Tables 1–5 indicate that for each of the drugs the
self-report of an experience of a withdrawal syn-
drome was associated with more severe problems
than tolerance alone. Thus, these data highlight the
potential benefits of redefining physiological depen-
dence to demand evidence of withdrawal. The ab-
sence of impressive differences between groups 2 and
3 is consistent with the findings from the study on al-
cohol (4).

TABLE 4. Demographic Characteristics and Drug-Related Emotional and Physical Problems in Opiate-Dependent Subjects With
and Without Physiological Dependence

Variable

Group 1:
Withdrawal With 

or Without
Tolerance

Group 2:
Tolerance 

Only

Group 3:
No

Physiological 
Component Analysis

Significant 
Post Hoc 

Differences

Groups 1 
and 2
Versus

Group 3

Group 1
Versus

Groups 2 and 3

N % N % N % χ2 df χ2 df χ2 df

Total group 334 90.8 20 5.4 14 3.8
Probands 168 50.3 10 50.0 8 57.1 0.25 2 0.05 1 0.01 1
Male gender 231 69.2 14 70.0 11 78.6 0.56 2 0.20 1 0.11 1
Caucasian 218 65.3 17 85.0 10 71.4 3.46 2 0.01 1 2.17 1
Married 89 26.7 5 25.0 5 35.7 0.60 2 0.20 1 0.02 1
Ever seeking profes-

sional help
283 84.7 14 70.0 11 78.6 3.28 2 0.03 1 2.08 1

Ever sought treatment 
(any drug)

270 80.8 13 65.0 13 92.9 4.44 2 0.72 1 0.15 1

Self-helpb 202 74.8 9 69.2 10 76.9 0.24 2 0.01 1 0.01 1
Independent diagnosis

of antisocial personality 
disorder

130 39.0 5 25.0 4 28.6 2.12 2 0.20 1 2.57 1

Mean SD Mean SD Mean SD F df t df t df

Age (years) 35.8 7.66 32.1 6.02 37.3 8.84 2.60 2, 365 0.82 366 1.14 366
Education (years) 12.1 2.06 12.2 2.01 13.1 2.40 1.57 2, 365 1.76 366 1.23 366
Number of health prob-

lems endorsed
(9 possible)

1.7 1.39 1.8 1.52 1.2 1.37 0.73 2, 365 1.18 366 0.50 366

Number of emergency 
room visits for acci-
dents or injury

6.7 10.66 8.1 12.24 4.9 4.07 0.37 2, 365 1.54 21.1 0.03 366

Number of lifetime
uses

1267.7 2396.37 324.5 348.62 353.1 548.11 2.37 2, 341 4.27a** 29.8 6.04a** 262.3

Number of problems
related to opiates
(14 possible)

9.7 3.41 6.3 2.83 5.7 2.13 18.50a** 2, 365 1 vs. 2* 6.32a** 15.9 7.71a** 46.1
1 vs. 3*

Number of physical prob-
lems (4 possible)

0.7 0.96 0.1 0.22 0.1 0.27 8.38a** 2, 365 1 vs. 2* 7.17a** 28.9 10.17a** 182
1 vs. 3*

Number of emotional 
problems (5 possible)

2.0 1.63 0.9 1.12 1.4 1.70 4.85a** 2, 365 1.10 366 2.97a** 366

Number of six DSM-III-R 
criteria endorsed

4.8 1.45 3.7 1.31 3.4 0.74 12.22a** 2, 365 1 vs. 2* 6.39a** 17.3 4.91a** 366
1 vs. 3* 

Number of other drug
dependencies
(4 possible)

2.8 0.97 2.8 1.15 3.1 1.00 0.39 2, 365 0.87 366 0.40 366

Age at onset of opiate 
dependence (years)

21.0 6.71 18.9 5.01 24.3 9.57 2.66 2, 365 1.31 13.5 0.25 366

a Small magnitude of effect as described by Cohen (11); for t test: d=0.20; for chi-square test: w=0.10.
b Percentages for this item reflect what percent of those who sought any treatment ever tried self-help programs.
c p<0.05. **p<0.001.
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It is possible to speculate about why tolerance did
not work as well as withdrawal in distinguishing the
clinical course for the substances tested. It may be that
tolerance and withdrawal, despite some similarities,
have a number of different underlying mechanisms
(12, 13). In addition, withdrawal is based on more dra-
matic and perhaps more reliably reported symptoms
than is tolerance, a characteristic that could be impor-
tant when establishing a history of the phenomena ret-
rospectively. Finally, the problem with tolerance in this
context might relate to the definition used, where, for
example, a 50% increase in the amount of the sub-
stance needed for an effect might be a relatively low
threshold.

As with any study, there are methodological limita-
tions. First, additional analyses will be needed to see
if other combinations of items from DSM-III-R or
DSM-IV would better identify a subgroup with a
more severe course. Second, these cross-sectional
analyses offer no information regarding the future
clinical course among drug-dependent individuals.
Third, even though the number of drug dependencies
did not contribute significantly to most logistic re-
gression analyses, it is possible that for subjects de-
pendent on more than one drug, retrospective re-
ports of withdrawal symptoms could be altered by a
possible confusion across the different substances.
Fourth, the data are limited to the substance depen-
dencies most frequently reported in the Collabora-
tive Study on the Genetics of Alcoholism sample, al-
though these do represent the type of drugs most
closely related to tolerance, withdrawal, or both.
Some unique aspects of the Collaborative Study on
the Genetics of Alcoholism sample, including the ge-
netic relationship between members of the same fam-

ily, also limit the generalizability of the present re-
sults, although the results appeared to hold even
when unrelated probands were evaluated.
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