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Abst rac t  Kraepelin viewed alcoholism as a symptom 
complex caused by heritable individual differences in 
emotional predisposition and volitional control. Recent 
clinical and genetic research has distinguished subtypes of 
alcoholics with different personality traits, symptoms, 
course, mode of inheritance, and response to treatment. 
The heritable personality traits that influence the initia- 
tion, continuation, and severity of alcoholism were exam- 
ined by interview of a national area probability sample of 
1019 non-institutionalized adults across the continental 
United States of America. We found that harm avoidance 
inhibits the initiation and frequency of drinking, but in- 
creases the risk of developing problems once frequent 
drinking has begun. Novelty seeking increases the initia- 
tion of drinking and the probabilities of frequent and 
problem drinking. This supports Kraepelin's description 
of the etiology and course of alcoholism as a symptom 
complex related to individual differences in emotional 
predisposition. 
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Introduction 

Kraepelin shaped modern psychiatry by his classification 
of psychiatric disorders into multiple discrete categories. 
As with the psychoses, he described alcoholism according 
to differences among patients in their etiology, symptoms, 
course, and treatment. Kraepelin (1904) emphasized the 
importance of heritable influences that diminish the 
power to resist drinking, citing a strong familial tendency 
regardless of social class. He also noted the importance of 
environmental influences, such as head injury, and social 
factors such as the increased occupational risk in bar- 
tenders, liquor dealers, and brewers. He also noted the 
greater risk of alcoholism in men compared with women. 
Kraepelin (1904) complained about casual public atti- 
tudes toward intemperance and about public ignorance of 
the harmful medical and social consequences of alco- 
holism. He personally forbade his staff to smoke or drink 
(Carlson 1981). He suggested that parental drinking dur- 
ing pregancy increased the risk to children for physical 
defects and their own alcoholism. 

In terms of symptomatology, Kraepelin (1904) de- 
scribed the gradual and progressive impairment of intel- 
lectual faculties in alcoholics, beginning with reduced 
work capacity, reduced flexibility in changing habits, fol- 
lowed by impairment of judgement and moral standards. 
He noted that the excuses offered by alcoholics for their 
abuse ranged from heat exposure to cold exposure and 
other idiosyncratic external circumstances. Thus, his clin- 
ical description of alcoholics approximately a century ago 
is similar to that reported presently (Helzer et al. 1991). 

Although Kraepelin is most noted for his classification 
of disorders into discrete categories, his basic concept was 
that psychiatric disorders are "not diseases, but symptom 
complexes" (Kraepelin 1883). The symptom complexes 
were viewed as functional interactions among diffuse brain 
processes. He particularly agreed with his mentor Wil- 
helm Wundt (1903) that all individuals differ quantita- 
tively along multiple dimensions of personality including 
emotion and volitional control. According to Wundt (1903), 
the three dimensions of emotional predisposition were plea- 
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sure vs displeasure, excitement vs calmness, and tension 
vs relaxation. Kraepelin (1904) described several types of 
personality disorders as more-or-less discrete categories 
such as "born criminals" and "the unstable." However, he 
distinguished these personality disorders in terms of un- 
derlying differences in emotional predisposition and voli- 
tional control, which were quantitative. 

Kraepelin's combined use of both categorical and di- 
mensional approaches to clinical description is similar to 
some modem efforts to explain alcoholism and personal- 
ity disorders in terms of the configuration of underlying 
personality traits (Cloninger 1987a, b; Cloninger et al. 
1993; Svrakic et al. 1993). In this memorial issue dedi- 
cated to Emil Kraepelin, we first review recent research 
on the genetic architecture of alcoholism and personality. 
Then we report new epidemiological findings about the 
personality traits that influence the initiation, continua- 
tion, and cessation of alcoholism. 

Genetic architecture of alcoholism and temperament 

The inheritance of alcoholism was studied in 862 Swedish 
men adopted by nonrelatives at an early age in the Stock- 
holm Adoption Study (Cloninger et al. 1981). Information 
about the biological parents and the postnatal environ- 
ments of the adoptees were associated with differences in 
their own risk of alcohol abuse. We distinguished two 
forms of alcoholism that have distinct genetic and envi- 
ronmental causes. Type-1 alcoholism was associated with 
late adult onset of alcoholism and rapid progression fi'om 
mild to severe dependence with little or no criminality re- 
gardless of gender. Type-2 alcoholism was associated with 
teenage onset of recurrent social and legal problems from 
alcohol abuse particularly in men. These two types were 
initially distinguished in terms of their pattern of  inheri- 
tance: the risk of type-1 alcoholism was increased mainly 
by the combination of a characteristic genetic and a char- 
acteristic environmental background, so that the average 
effect of genetic factors was weak. In contrast, the risk of 
type-2 alcoholism was highly heritable in men, but was 
seldom expressed in women. In subsequent work the two 
types were confirmed to differ in personality traits, age of 
onset, course, mode of inheritance, and response to treat- 
ment (Cloninger 1987a; Gilligan et al. 1987, 1988; 
Cloninger 1990; Babor et al. 1992; Li t te t  al. 1992). 

Nevertheless, these two forms of alcoholism were not 
regarded as separate diseases (Cloninger et al. 1988 b). In 
particular, both types often occurred in the same family. 
This is illustrated in Table 1 with data from the Stockholm 
Adoption Study. The risk of type-2 alcoholism is in- 
creased in sons with a genetic background characteristic 
of type 2 (17.2 vs 2.5%; P < 0.001). In addition, there is 
no increased risk of type-1 abuse in those with a charac- 
teristics type-2 background. However, neither is there a 
decreased risk of type- 1 abuse. Given the high prevalence 
of type-1 alcoholism in the general population, there is a 
substantial overlap of both types of alcoholism in some 
families. 

Table 1 Prediction of alcoholic subtypes in the Stockholm Adop- 
tion Study of 862 adopted men reared apart from their biological 
parents (Cloninger et al. 1981 and unpublished data) 

Is genetic Is environ- Stockholm Men 
background mental back- 
type 2? ground type 2? N % Type 1 % Type 2 

No No 567 14.4 1.9 
No Yes 196 10.7 4.1 
Yes No 71 9.9 16.92 
Yes Yes 28 17.9 17.9 a 

aSons with type-2 genetic background are more likely to be type-2 
abusers than others (17.2% vs 2.5%; P < 0.001) 

Further work suggested that different heritable person- 
ality traits explained the other clinical differences (Clo- 
ninger 1987a) and associations of alcoholism with per- 
sonality disorders (Cloninger 1987b). The risk of type-2 
alcoholism was increased by an antisocial personality 
type characterized by high novelty seeking (e.g., impul- 
sive and disorderly), low harm avoidance (e.g., risk-taking 
and fearless), and low reward dependence (e.g., socially 
detached and cold-hearted). Such antisocial individiuals 
begin experimenting with alcohol and other drugs at an 
early age, using it for its euphoriant effects. In contrast, 
the risk of type- 1 alcoholism was increased by an anxious 
personality type characterized particularly by high harm 
avoidance (e.g., apprehensive and pessimistic). Such indi- 
viduals are initially inhibited in their use of alcohol, but 
may rapidly become dependent on it when used for its an- 
tianxiety effects. 

This hypothesis was initially tested by a prospective 
longitudinal study of 431 Swedish children (Cloninger et 
al. 1988 a). The children had a detailed behavioral assess- 
ment at 11 years of age, including a detailed interview with 
their school teachers, and at age 27 years were reevalu- 
ated to identify alcoholism or alcohol abuse. Three di- 
mensions of childhood personality variation were identi- 
fied and rated without knowledge of adult outcome. These 
three dimensions (novelty seeking, harm avoidance, and 
reward dependence) were largely uncorrelated with one 
another, and each was found to be predictive of later alco- 
hol abuse. Absolute deviations from the mean of each of 
the three personality dimensions were associated with an 
exponential increase in the risk of later alcohol abuse. 
High novelty seeking and low harm avoidance were most 
strongly predictive of early-onset alcohol abuse. These 
two chitdhod variables alone distinguished boys who had 
nearly 20-fold differences in their risk of alcohol abuse. 
The risk of alcohol abuse varied from 4 to 75% depending 
on childhood personality. 

In subsequent research these same personality traits 
have been found to predict childhood conduct disorder 
(Tremblay et al. 1994), adolescent substance abuse (Wills 
et al. 1994), and adolescent social adjustment (Sigvards- 
son et al. 1987). Novelty seeking, harm avoidance, and re- 
ward dependence have also been shown to be approxi- 
mately 50% heritable and to be etiologically indepen- 
dent of one another (Cloninger et al. 1993; Heath et al. 



1994; Stal l ings et al. in press; C lon inger  and Stal l ings in 
press).  

There  is wide  d ivers i ty  in the combina t ion  o f  personal -  
i ty traits observed  in the genera l  popula t ion ,  because  of  
the causal  independence  of  the three persona l i ty  d imen-  
sions. Similar ly,  there is marked  d ivers i ty  among  the per-  
sonal i ty  conf igura t ions  observed  in a lcohol ics  in treat-  
ment  settings. Such divers i ty  can be a cause  of  c l in ical  
differences among  alcohol ics ,  or it may  be a consequence  
of  t rea tment - seek ing  behav ior  and other  se lect ion pres-  
sures. Consequent ly ,  it is impor tant  to examine  the rela-  
t ionships be tween  personal i ty  and a lcohol i sm in a sample  
o f  individuals  representa t ive  of  the genera l  populat ion.  It 
is par t icu lar ly  impor tant  to examine  the relat ions be tween  
personal i ty  and the ini t ia t ion o f  dr inking,  the cont inued 
f requency o f  dr inking,  and the sever i ty  of  a lcohol ic  pro-  
blems. Different aspects Of personal i ty  may influence these 
aspects  of  dr inking  in dis t inct  ways.  

Subjects and methods 

The subjects were a national area probability sample of non-institu- 
tionalized adults in the continental United States. They were studied 
as part of the General Social Survey conducted by the National 
Opinion Research Council in 1987. The procedures for sampling and 
personality assessment have been described in detail elsewhere 
(Cloninger et al. 1991). The Tridimensional Personality Question- 
naire (TPQ), version 4, was used to assess personality. The TPQ was 
scored to measure novelty seeking, harm avoidance, reward depen- 
dence, and persistence. Persistence was originally considered a sub- 
scale of reward dependence, but has subsequently been shown to be 
an independently inherited dimension (Cloninger et al. 1993). 

Subjects were individually interviewed about their drinking 
frequency, quantity, and associated problems using a structured in- 
terview described elsewhere (Gilligan et al. 1988). Specific ques- 
tions were asked about age of onset of alcohol-related problems 
and eight diagnostic symptoms including "'benders," guilt, loss of 
control leading to broken rules, alcoholic liver disease, inability to 
abstain, fighting while drinking, arrests while drunk, and treatment 
for alcohol abuse. 

Statistical analysis was carried out using the Statistical Analy- 
sis System, version 6.07 (SAS Institute 1989, 1992). 

Results 

The dr inking  status o f  the 1019 subjects  is summar ized  in 
Table 2. A m o n g  the 997 indiv iduals  who answered  ques-  
tions about  both  dr inking  and personal i ty ,  16% repor ted  
that  they had never  drunk ethanol  at any t ime in their  life. 

The  personal i ty  traits and age of  the dr inkers  and non- 
dr inkers  were c o m p a r e d  (Table 3). Both men and w o m e n  
who had never  drunk were s ignif icant ly  lower  in nove l ty  
seeking and o l d e r  than others. W o m e n  who never  drunk 
were higher in reward dependence and lower in persistence, 
but this was not  s ignif icant  when age was control led.  

The dr inkers  were  d iv ided  into four groups according  
to their  age at interview, as summar ized  in Table 4 for  
men and w o m e n  separately.  The cumula t ive  percent  of  in- 
d iv iduals  with increas ing numbers  o f  a lcohol ic  symptoms  
by  age group is shown in Table 5 for men  and Table 6 for  
women.  A m o n g  the men,  10% repor ted  four  or  more  pro-  
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Table 2 Drinker status in U.S. national probability sample 

Drinker status Men Women Total 

Drinkers 408 429 837 
Teetotalers 44 116 160 
Missing data 10 12 22 

Total 462 557 1019 

Table 3 Temperament profiles according to ever drinking 

Temperament Ever Never t P 
dimension drink drink 

Harm avoidance 
Men 10.8 + 5.8 11.3 + 5.1 -0.54 0.66 
Women 12.8 + 5.9 13.7 _+ 5.5 -1.44 0.15 

Novelty seeking 
Men 13.7 + 5.0 11.2 _+ 4.6 3.14 0.002 
Women 13.4 + 4.8 10.4 _+ 4.1 6.78 0.000l 

Reward dependence 
Men 12.7 + 3.5 13.4 _+ 3.2 -1.19 0.23 
Women 14.0 + 3.3 13.3 +_ 3.2 2.17 (l.03 a 

Persistence 
Men 5.5 + 2.0 5.2 _+ 1.7 0.84 0.40 
Women 5.6 + 1.9 5.2 + 1.8 2.24 0.03 a 

Age (years) 
Men 42.7 + 16.6 52.0 :t: 18.0 -3.50 0.001 
Women 41.6 + 16.5 54.6 :t: 18.9 -7.30 0.0001 

aNS (P > 0.05) when age is controlled 

Table 4 Age distribution of drinkers in national probability sample 

Age (years) Men Women Total 

18-29 94 113 207 
30-39 113 132 245 
4 0 4 9  77 61 138 
50-99 124 123 247 

Total 408 429 837 

Table 5 Distribution of number of eight symptoms of alcohol 
abuse by age in men 

Number Cumulative % in each age group (years) 
of symp- 
toms 18-29 30-39 4 0 4 9  50+ Total 

(n=94)  (n= 113) (n=77)  (n=124)  (n=408)  

5+ 3 6 4 1 3 
4+ 12 13 9 8 10 
3+ 21 24 17 25 22 
2+ 46 41 37 40 41 

NOTE: Symptoms = guilt, fights, drunk driving, rules, binges, in- 
ability to abstain, liver complications, and treatment 

b lems,  and 22% repor ted  three or more  problems.  A m o n g  
the women,  3% repor ted  four  or  more  problems,  and 8% 
reported three or more alcoholrelated problems.  Two symp- 
toms,  guil t  and fai lure to keep  own rules about  dr inking,  
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Table 6 Distribution of number of eight symptoms of alcohol 
abuse by Age in women 

Number Cumulative % in each group (years) 
of symp- 
toms 18-29 30-39 40-49 50+ Total 

(n=113)  (n=132)  (n=61)  (n=123)  (n=429) 

5+ 1 2 3 0 1 
4+ 6 4 5 2 3 
3+ 10 12 10 4 8 
2+ 30 26 26 14 23 

NOTE: Symptoms same as Table 5 

Table 7 Conelation of alcohol abuse with temperament 

Temperament Correlation (x 100) by age (years) 
dimension 

18-29 30-39 40-49 50+ 

Novelty seeking 
Men 28** 18 6 3 
Women 14 -2  -8 -9  

Harm avoidance 
Men -19 6 13 36*** 
Women 9 10 9 18 * 

Reward dependence 
Men 1 3 0 - 1 1  
Women t3 - 2  -17 -25"* 

NOTE: Alcohol abuse = three or more alcoholic symptoms 
* P < 0.05 
** P < 0.01 
***P < 0.001 

were  f requent ly  repor ted  and only weak ly  d i sc r imina ted  
those wi th  one or more  of  tlae other  problems.  Accord -  
ingly,  indiv iduals  with three or more  of  the eight  poss ib le  
p rob lems  were  d iagnosed  as a lcohol  abusers .  This  crite- 
r ion provides  es t imates  o f  the l i fe t ime preva lence  of  alco- 
ho l i sm that agree  c lose ly  wi th  those  based  on other  diag-  
nost ic  p rocedures  (Helzer  et al. 1991; Se lzer  et al. 1975). 
For  example ,  in the Epidemiologic  Catchment  Area  Study, 
the l i fe t ime preva lence  of  a l coho l i sm was es t imated  as ap- 
p rox ima te ly  24% in men  and 5% in w o m e n  (Helzer  et al. 
1991). The sever i ty  o f  a lcohol i sm was measu red  as the 
number  of  six h igh ly  d iscr imina t ing  s y m p t o m s  o f  a lco-  
hol ism,  exc luding  gui l t  and b roken  rules about  dr inking.  

The  corre la t ion  be tween  persona l i ty  and a lcohol  abuse 
was  cons ide red  in subgroups  def ined  by  their  age and 
gender  (Table 7). Nove l ty  seeking was s ignif icant ly  corre- 
la ted with  a lcohol  abuse only in men  under  age 30 years.  
In contrast ,  ha rm avoidance  was corre la ted  with a lcohol  
abuse in men  and w o m e n  aged 50 years  or older. These  
o lder  w o m e n  were  also lower  in reward  dependence .  Per-  
sistence was not significantly correlated with alcohol abuse 

in any subgroup.  
Essent ia l ly  the same pat tern of  re la t ions be tween  tem- 

pe rament  and any a lcohol  abuse was observed  with  sever-  
i ty of  a lcohol i sm,  as shown in Table 8. Nove l ty  seeking 
was pos i t ive ly  corre la ted  with sever i ty  of  abuse in men  
younge r  than 30 years,  whereas  high ha rm avoidance  and 

Table 8 Correlation of alcoholic symptom number with tempera- 
ment 

Temperament 
dimension 

Correlation (x 100) by age (years) 

18-29 30-39 40-49 50+ 

Novelty seeking 
Men 27** 15 12 7 
Women 8 -5 -8 1 

Harm avoidance 
Men -6  4 15 32*** 
Women 4 5 5 18" 

Reward dependence 
Men -10 -6  0 -9  
Women 12 0 -15 -21" 

NOTE: Symptom number = number of six least frequent symp- 
toms (excludes guilt and rules) 
*P < 0.05 
**P < 0.01 
*** P < 0.001 

Table 9 Correlation of current drinking frequency with tempera- 
ment 

Temperament 
dimension 

Correlation (x 100) by age (years) 

18-29 30-39 40-49 50+ 

Novelty seeking 
Men 34** 17 11 9 
Women 19 15 37** 6 

Harm avoidance 
Men -17 2 -14 -6  
Women - 13 -4  15 -20 * 

Reward dependence 
Men -20 -15 -1 -1 
Women -15 -14 9 -16 

NOTE: Frequency = drinking days per week 
*P < 0.05 
**P < 0.01 

low reward  dependence  were  corre la ted  with severi ty in 
t h o s e  aged 50 years  or older. 

The  current  dr inking f requency of  the subjects  did  vary  
widely, however  (Table 9). Drinking frequency was higher  
in subjects  who were  h igh  in novel ty  seeking,  low in ha rm 
avoidance,  and low in reward dependence.  The differences 
were  s ignif icant  for novel ty  seeking  in men  under  age 30 
years  and w o m e n  aged 40 to 49 years.  They  were  signifi-  
cant  for  low harm avoidance  in w o m e n  aged 50 years  or 
older. 

Discussion 

These  observat ions  indicate  that ever  dr inking and fre- 
quency  of  dr inking are re la ted  to low harm avoidance ,  
whereas  severi ty  of  a l coho l i sm is related to high harm 
avoidance.  In  contrast ,  ever  dr inking,  dr inking frequency,  
and severi ty  of  a lcohol i sm are all re la ted to high nove l ty  



seeking and low reward dependence. In other words, harm 
avoidance inhibits the initiation and frequency of drink- 
ing, but increases the risk of  developing problems once 
frequent drinking has begun. Novelty seeking increases 
the initiation of drinking and the probabilities of frequent 
and problem drinking. 

There were few individuals who were 50 years of  age 
and reporting that the age of onset of  their problems was 
before age 25 years. Accordingly, we cannot determine 
whether the relations between personality and alcohol abuse 
are related to age of onset or current age of the subjects. 
To our knowledge, the retrospective reporting of age of 
onset of alcoholism has not been validated in prospective 
studies. In treatment samples age of onset and current age 
are often confounded. For example, older alcoholics usu- 
ally report either late onset or gradual progression of 
problems, whereas younger alcoholics in treatment report 
both early onset and rapid progression of problems. 

The different patterns of  onset and progression may be 
complex functions of  interactions among the temperament 
dimensions. The antisocial temperament type or configu- 
ration (i.e., high novelty seeking, low harm avoidance, 
and low reward dependence) facilitates early onset ac- 
cording to these data as well as other prospective studies 
(Cloninger et al. 1988a) and cross-sectional studies of 
adolescents (Wills et al. 1994). In contrast, the risk of 
severity in the progression of  probIems is increased by 
both high novelty seeking and high harm avoidance in 
these data, and in studies of severe alcoholics in treatment 
(Nixon and Parsons 1990). 

These findings support the view that heritable tempera- 
ment dimensions influence the initiation of any drinking, 
continuation of frequent drinking, and cessation of alco- 
hol abuse. It is important to distinguish these phases of  
drinking, because harm avoidance has different effects on 
starting and stopping alcohol abuse. This is comparable to 
observations that novelty seeking is associated with the 
initiation of cigarette smoking, whereas harm avoidance 
is associated with difficulty stopping cigarette smoking 
(Pomerleau et al. 1992; Menza et al. 1993). 

In view of other findings that the four temperaments 
are independently inherited dimensions of  personality, 
these data explain the observation of symptom complexes 
or subtypes that can be distinguished in their personality 
profile, age of onset, gender, and alcohol-related symp- 
toms (Cloninger et al. 1981; Babor et al. 1982; Litt et al. 
1992). Because the temperaments are independently in- 
herited but risk depends on the configuration of multiple 
temperaments, extensive clinical and etiological hetero- 
geneity is expected in alcoholics. 

This modern view supports the description of alco- 
holism by Kraepelin based on his observations approxi- 
mately a century ago. Kraepelin described disorders in 
terms of a medical model, but viewed them etiologically 
and clinically in terms of  interactions among multiple 
quantitative dimensions. Nonlinear interactions make it 
useful to distinguish types of disorder, which differ in 
terms of symptoms, course, etiology, and treatment. How- 
ever, underlying dimensions of  predisposition are quanti- 
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tative variables. Modern research is still trying to relate 
symptom complexes to such personality dimensions and, 
in turn, personality dimensions to the functions of  their 
underlying brain processes. 

References 

Barbor TF, Hofmann M, DelBoca FK, Hesselbrock V, Meyer RE, 
Dolinsky ZS, Rounsaville B (1992) Types of alcoholics, I. Ev- 
idence for an empirically derived typology based Oll indicators 
of vulnerability and severity. Arch Gen Psychiatry 49 : 599-608 

Cloninger CR (1987 a) Neurogenetic adaptive mechanisms in alco- 
holism. Science 236:410.416 

Cloninger CR (1987b) A systematic method for clinical descrip- 
tion and classification of personality variants. Arch Gen Psy- 
chiatry 44 : 573-588 

Cloninger CR (1990) Genetic epidemiology of alcoholism: obser- 
vations critical in the design and analysis of linkage studies. In: 
Cloninger CR, Begleiter H (eds) Genetics and biology of alco- 
holism. Banbury Report 33, Cold Spring Harbor Laboratory 
Press, pp 105-136 

Cloninger CR, Bohman M, Sigvardsson S (1981) Inheritance of 
alcohol abuse: cross-fostering analysis of adopted men. Arch 
Gen Psychiatry 38 : 861-868 

Cloninger CR, Przybeck TR, Svrakic DM (1991) The Tridimen- 
sional Personality Questionnaire: U.S. normative data. Psychol 
69 : 1047-1057 

Cloninger CR, Sigvardsson S, Bohman M (1988 a) Childhood per- 
sonality predicts alcohol abuse in young adults. Alcoholism 12 : 
494-505 

Cloninger CR, Sigvardsson S, Knorring A-L yon, Bohman M 
(1988b) The Swedish Studies of the adopted children of alco- 
holics. J Stud Alcohol 49 : 516-521 

Cloninger CR, Stallings MC (1995) Carving nature at its joints: the 
causal architecture of psychopathology. Arch Gen Psychiatry 
(in press) 

Cloninger CR, Svrakic DM, Przybeck TR (1993) A psychobiolog- 
ical model of temperament and character. Arch Gen Psychiatry 
50 : 975-990 

Gilligan SB, Reich T, Cloninger CR (1987) Etiologic heterogene- 
ity in alcoholism. Genet Epidemiol 4:395-414 

Gilligan SB, Reich T, Cloninger CR (1988) Alcohol-related symp- 
toms in heterogeneous families of hospitalized alcoholics. Al- 
coholism 12:671-678 

Heath AC, Cloninger CR, Martin NG (1994) Testing a model for 
the genetic structure of personality: a comparison of the per- 
sonality systems of Cloninger and Eysenck. J Pers Soc Psychol 
66 : 762-775 

Helzer JE, Burnam A, McEvoy LT (1991) Alcohol abuse and de- 
pendence. In: Robins LN, Regier DA (eds) Psychiatric disor- 
ders in america: the Epidemiologic Catchment Area Study. Free 
Press, New York, pp 81-115 

Kraepelin E (1904) Lehrbuch der Psychiatrie (7th German edn, 
translated and adapted by A. Ross Diefendorf). Clinical psy- 
chiatry: a textbook of students and physicians, 1907. Reprinted 
with an introduction by Eric T. Carlson, 1981. Scholars' fac- 
similes and reprints, Delmar, NY, 1981 

Kraepelin E (1883) Compendium der Psychiatrie: Fuer Gebrauche 
flier Studierende and Aerzte. Ambr Abel, Leipzig, pp xii and 
384 

Litt MD, Babor TF, DelBoca KF, Kadden RM, Conney NL (1992) 
Types of alcoholics, II. Application of an empirically derived 
typology to treatment matching. Arch Gen Psychiatry 49 : 609- 
614 

Menza MA, Forman NE, Sage JI, Golbe LI (1993) Parkinson's dis- 
ease and smoking: the relationship to personality. Neuropsy- 
chiatr Neuropsychol Behav Neurol 6:214-218 

Nixon S J, Parsons OA (1990) Application of the tridimensional 
personality theory to a population of alcoholics and other sub- 
stance abusers. Alcoholism 14 : 513-517 



244 

Pomerleau CS, Pomerleau OF, Flessland KA, Basson SM (1992) 
Relationship of Tridimensional Personality Questoinnaire 
scores and smoking variables in female and male smokers. 
J Subst Abuse 4:143-154 

SAS Institute Inc (1989) SAS/STAT User's Guide. Release 6.03 
edn. SAS Institute, Cary, NC, 1028 pp 

SAS Institute Inc (1992) SAS TechnicaI Report P-229, SAS/STAT 
Software: Changes and Enhancements, Release 6.07. SAS In- 
stitute, Cary, NC, 620 pp 

Selzer ML, Vinokur A, van Rooijen L (1975) A self-administered 
short Michigan Alcoholism Screening Test (SMAST): J Stud 
Alcohol 36:117-126 

Sigvardsson S, Bohman M, Cloninger CR (1987) Structure and 
stability of childhood personality: prediction of later social ad- 
justment. J Child Psychol Psychiatry 38:929-946 

Stallings MC, Hewitt JK, Cloninger CR, Heath AC, Eaves LJ 
(1995) Genetic and environmental structure of the Tridimen- 
sional Personality Questionnaire. J Pers Soc Psychol (in press) 

Svrakic DM, Whitehead C, Przybeck TR, Cloninger CR (1993) 
Differential diagnosis of personality disorders by the seven fac- 
tor model of temperament and character. Arch Gen Psychiatry 
50 : 991-999 

Tremblay RE, Pihl RO, Vitaro F, Dobkin PL (1994) Predicting 
early onset of male antisocial behavior from preschool behav- 
ior. Arch Gen Psychiatry 54:732-739 

Wills TA, Vaccaro D, McNamara G (1994) Novelty seeking, risk 
taking, and related constructs as predictors of adolescent sub- 
stance use: an application of Cloninger's theory. J Subst Abuse 
6 : 1-20 

Wundt W (1903) Characteristics of physiological psychology, 
vol 3, 5th edn. W Engelmann, Leipzig 


