ABSTRACT

Objectives. The purpose of the
study was to assess risk indicators for
admission for alcoholism in young
men.
Methods. 1evel of alcohol con-
sumption and background variables
were analyzed in a survey of 49 464
Swedish conscripts. Admissions to
psychiatric care were registered dur-
ing a 15-year follow-up.

Results. A strong association
was found between level of alcohol
consumption at conscription and fu-
ture admission for alcoholism. The
strongest risk indicator for admission
for alcoholism, however, was ““Con-
tacts with police or child care author-
ities,”” with an odds ratio of 4.9.

Conclusions. For conscripts re-
porting moderate alcohol consump-
tion at conscription there was a clear
association between an increasing
burden of risk indicators and future
alcoholism. Among men who already
had a high level of alcohol consump-
tion at conscription, additional risk
indicators, with the exception of psy-
chological factors, had relatively lit-
tle impact on future admission for al-
coholism. Poor emotional control
and early symptoms of mental disor-
der, however, were instrumental not
only in enhancing the risk for high
consumption at conscription, but
also in enhancing the risk for high
consumers to become abusers or
addicted. (4m J Public Health.
1993;83:845-850)
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Introduction

The Swedish conscript study is a lon-
gitudinal study in which a cohort of 50 465
young men are being followed from their
conscription into the military in 1969 and
1970. The aim is to study the health effects
of psychoactive substances among young
men and the role of social background fac-
tors, personality traits, and mental illness
in substance abuse. One objective is to
determine whether alcoholic men are pre-
morbidly different from other men. In a
previous study we reported on back-
ground factors associated with high alco-
hol consumption at the age of conscrip-
tion.! Among the main findings from that
study was that other substance use (smok-
ing and use of narcotic drugs) and behav-
ioral variables such as contacts with police
or child care authorities and truancy were
the strongest risk indicators for high levels
of alcohol consumption. Among psycho-
logical variables, low emotional control
had an odds ratio of 1.8. Social variables,
such as getting along poorly at home and
socioeconomic group of father, were non-
significant. Very good family economic
status had a higher odds ratio (1.7) than did
average or poor family economic status.

In this study we used a longjtudinal
design to focus on predictors for admission
to hospital for alcoholism during follow-up.
One question is whether the same factors
that are associated with high levels of
drinking in adolescence also predict alco-
holism during young adulthood. Other
questions are to what extent level of drink-
ing in adolescence does predict future al-
coholism and whether certain social and
personal background factors contribute to
a higher risk of alcoholism among high con-
sumers. The Swedish conscript study pro-
vides us with an opportunity to address
these and related issues. We have access to

data on alcohol and drug consumption, so-
cial background, and behavioral and psy-
chological characteristics and follow-up
data for 15 years for a cohort of Swedish
men conscripted during a 1-year period.

Methods

The study was based on data from a
nationwide survey of young Swedish
males who were conscripted for compul-
sory military service in 1969 and 1970.2-5
A total of 50 465 conscripts participated in
the survey in 1969 and 1970. At conscrip-
tion all men were asked to complete two
nonanonymous questionnaires. The first
concerned social background, behavior
and adjustment, psychological factors,
and health. The second dealt specifically
with substance use: narcotic drugs, alco-
hol, solvents, and tobacco. The conscripts
also completed a test of intellectual ability
that measured verbal, logic, inductive,
and technical ability. All conscripts were
seen by a psychologist for a structured
interview and assessment. Those present-
ing psychiatric symptoms were seen by a
psychiatrist and any diagnosis was re-
corded according to the Swedish version
of the Intemnational Classification of Dis-
eases, eighth revision.

Levels of alcohol consumption were
determined by combining data on quantity
and frequency of consumption of beer,
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TABLE 1—Background Variables at Conscription Predictive of Hospital Admission
for Aicoholism in a Logistic Regression

95%
Odds Confidence
Level Ratio interval
Social variables
Socioeconomic group 1 {(High) 1.0 o
of father 2 {Middie) 1.6 1321
3 {Low) 27 21,34
Home well-being Good 1.0 L
Fairly good 1.7 15,20
Poor 3.0 21,43
Father’s drinking Never or rarely 1.0 .
Occasionally 14 12,186
Often 2.1 1727
Place of upbringing Other than city 1.0 .
City 1.0 08,12
Parents divorced No 1.0 L
Yes 1.9 15,24
Family economy Very good 23 19,28
Average 1.0 i
Poor 1.0 08 1.2
Very poor 1.2 07,19
Lived with Both parents 1.0 .
Father 12 08,19
Mother 1.3 10,17
Other 2.1 15 30
Behavioral variables
Run away from home Never 1.0 P
Once 1.8 14,23
More than once 1.8 13,24
Contact with police or Never 1.0 .
child care authorities Once 40 33,47
More than once 132 10.7, 16.2
Truant Rarely 1.0 L
Sometimes 13 1116
Often 14 11,18
School adjustment Average or good 1.0 .
Poor 10 12,18
Very poor 1.4 10,18
Number of friends >5 1.0 09,12
2-5 10 D
01 15 11.20
Psychological variables
Feeling down Never or rarely 1.0 o
Sometimes 1.1 09,13
Often 10 07,13
Feeling nervous Never, rarely, or sometimes 1.0 L
Often 1.1 09,13
Feeling insecure in the Never, rarely, or sometimes 1.0 o
company of others Often 06 05,08
Feeling anxious Never 12 10,14
Like most others 1.0 o
Often 14 11,19
Medication for nervous Never 1.0 o
problems Once 1.4 11,17
More than once 20 1525
Psychialric diagnosis No 1.0 L
at conscription Yes 21 18,25
Emotional control® 3-5 1.0 L
2 2.1 17.25
1 a2 25, 4.1
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wine, and spirits expressed as grams of
100% alcohol per week. Information suf-
ficient to calculate consumption of alcohol
in grams per week was obtained from
49 464 conscripts. The cohort was fol-
lowed in the national register of psychiat-
ric care$ through 1983.

Variables were selected from the
data set reflecting social, behavioral, and
psychological characteristics as well as
psychosomatic symptoms and substance
use. The variables used are described in
the Appendix. We grouped the risk indi-
cators to cover five different areas for sta-
tistical modeling. By ““risk indicator” is
meant any factor associated with out-
come; by ““risk factor’ is meant a causal
factor.” Logistic regression was per-
formed within each model to identify sig-
nificant associations with admission to
psychiatric care for alcoholism. In a sec-
ond step a new logistic regression model
was constructed, comprising significant
variables from all five models from the
first level of analysis. Odds ratios (ORs)
in the multivariate analyses were com-
puted for different levels of risk indicator
exposure with 95% confidence intervals
(CIs). Analyses were performed with the
help of the LOGIST procedure in the
SAS data package (SAS Institute, Cary,
NO).

Results

During follow-up (through 1983), 993
members of the cohort were admitted into
psychiatric care with a diagnosis of alco-
holism. Admission for alcoholism was
strongly associated with level of alcohol
consumption at conscription. Among con-
scripts with an alcohol consumption of
more than 250 grams per week, the rela-
tive rate of admission for alcoholism, com-
pared with conscripts drinking 0 to 100 g
per week, was 9.2 (95% CI = 7.7, 10.9).
The relative rate of admission among con-
scripts drinking 101 to 250 g per week was
3.2(95% CI = 2.8, 3.7).

Results from the logistic regressions
within the five models are shown in Table
1. Social variables predominantly repre-
sent antecedents of high alcohol consump-
tion at conscription, inasmuch as the ques-
tions reflected conditions during the
respondent’s upbringing. Among social
variables, poor home well-being (getting
along poorly at home) had an OR of 3.0;
socioeconomic group 3 (the lowest socio-
economic group) had an OR of 2.7. The
odds ratio for very good family economy
was higher than that for very poor family
economy.
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TABLE 1—Continued
95%
Odds Confidence
Level Ratio Interval
Substance use
Alcohol consumption, 0-100 1.0 o
grams per week 101-250 2.1 1.7.24
>250 38 30,489
Smoking, cigarettes 0-10 1.0 .
per day 11-20 1.8 1621
>20 29 23, 37
Sniffing of solvents Never 10 .
1—10 times 2.1 18,25
>10 times 33 25,42
Use of narcotic drugs Never 1.0 .
Once 0.7 05 11
2-10 times 13 10,186
>10 times 1.6 12,20
Psychosomatic symptoms
Headache Never or rarely 1.0 L
More often 12 10 13
Sleeping problems Never or rarely 1.0 .
More often 20 1823
Stomachache Never or rarely 1.0 .
More often 14 12186
2Performed within each of the five groups of variables, controlling for variables in each respective group.
PSummary assessment based on standardized tests of mental stability, emotional maturity, and tolerance
1o stress and frusiration, ona scale of 1 10 5.

The strongest association with admis-
sion for alcoholism among behavioral vari-
ables was found for contact with police or
child care authorities more than once.
Other behavioral variables had lower odds
ratios. The highest odds ratio for admission
among the substance use variables was
found for alcohol consumption above 250 g
per week (OR = 3.8). Among the psycho-
logical variables, the highest odds ratio was
found for a low score on the emotional con-
trol scale. Frequent feelings of insecurity in
the company of others was associated with
a lower rate of admission for alcoholism.
Never feeling anxious was associated with
a slightly higher rate of admission.

Although direct comparisons across
the models should be interpreted with
some caution, Figure 1 shows that the in-
crease in relative rates of admission seen
with increasing numbers of risk indica-
tors, with the exception of psychological
risk indicators, was less pronounced
among conscripts with high levels of alco-
hol consumption at conscription than
among conscripts with low levels of con-
sumption.

In the final multivariate analysis (Ta-
ble 2), high alcohol consumption (>250 g
per week) had an OR of 2.3 (95%
CI = 1.8, 2.9) for admission for alcohol-
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ism. Other substance use variables (smok-
ing and solvent use) also had significantly
increased odds ratios. The strongest risk
indicator for admission for alcoholism,
however, was contacts with police or
child care authorities (OR = 4.9; 95%
CI = 3.9, 6.3). (Variables for which the
95% confidence interval of the odds ratio
include 1.0 were excluded from the table.)

Discussion
Accuracy of Questionnaire Data

and Register Quality

Considerable underreporting of alco-
hol consumption has been shown in sev-
eral studies.8-1! On the other hand, it has
been suggested that alcohol consumption
may be exaggerated in information pro-
vided by 18-year-olds. Other studies of
Swedish military conscripts have found
self-reported alcohol consumption data
sufficiently valid for epidemiological anal-
ysis. 1213

It is possible that the psychiatric reg-
ister contains some overreporting of alco-
holism; that is, individuals may have been
diagnosed as alcoholics without meeting
established criteria for alcohol abuse or
dependence. The extent to which this may

Predictors of Alcoholism

have occurred is probably small. The op-
posite problem, underreporting, is most
likely of greater magnitude; a substantial
number of alcoholic patients may have
been admitted for psychiatric care without
alcohol abuse or dependence being recog-
nized. Many physicians, in Sweden as
well as elsewhere,!4 neglect to ask their
patients about their alcohol use.

To What Extent Does Level of
Drinking in Adolescence Predict
Future Alcoholism?

The results from this study primarily
should be seen as addressing issues of pre-
diction rather than causation. Clearly, all
persons admitted into hospitals for al-
coholism have a high level of alcohol
consumption. The proportion of all admis-
sions attributable to high alcohol con-
sumption (>100 g per week) at conscrip-
tion however, was only 6.3%, calculated
by Miettinen’s method for calculation of
attributable proportion.!5 By comparison,
the attributable proportion for contact
with police or child care authorities (once
or more often) was 19.3%. This indicates
that a sizable proportion of conscripts re-
porting moderate consumption at con-
scription changed their drinking habits
during follow-up. It also shows that al-
though level of alcohol consumption in
late adolescence is a risk indicator for fu-
ture alcoholism, other background vari-
ables, especially behavior-related vari-
ables, are better predictors of alcoholism.

Do the Factors Associated with
High Levels of Drinking in
Adolescence Predict Alcoholism
during Young Adulthood?

The central topic for this discussion,
therefore, is what background variables
best predict the change from moderate to
high consumption. The results from this
study underline the multifactorial nature of
alcoholism. Several background variables
emerge as significant predictors, in terms of
both high consumption in adolescence and
admission with a diagnosis of alcoholism.

Among conscripts reporting high
alcohol consumption at conscription, ad-
ditional risk indicators had a relatively lim-
ited impact on the risk for future admis-
sion for alcoholism. For the large group of
conscripts reporting moderate alcohol
consumption at conscription, however,
there is a strong association between num-
ber of risk indicators and future alcohol-
ism. Several background variables not
only appear to be risk indicators, they also
appear to be risk factors in view of the
findings of this study, which strongly sug-
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FIGURE 1—Association between risk indicators and relative rate of admission for
alcoholism during 15 years of follow-up.
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gest a causal association between these
characteristics and alcohol misuse and de-
pendence in young adulthood. Such risk
factors include behavioral aspects with
sensation-seeking personality (somewhat
imprecisely represented in this study) by
the variable ‘“contact with police and child
care authorities™), psychological factors
(emotional control), and social factors
(good family economy and many friends).
Other drug use (smoking, solvent use),
can be viewed not as a causal risk factor
but rather as a predictor.

Do Certain Social and Personal
Background Factors Increase the
Risk of Alcoholism for High
Consumers of Alcohol?

The risk indicators presented in this
study primarily are to be seen as risk in-
dicators (and in some cases as risk factors)
for high levels of alcohol consumption.
Their additional effect on the risk for al-
coholism appears limited, with the excep-
tion of psychological factors. Psychologi-
cal factors included in this study are of two
types. Feeling down, feeling nervous, and
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feeling insecure constitute the first type. It
is clear that these are relatively weak pre-
dictors of future admission for alcoholism
(Table 1). It is notable that frequently feel-
ing insecure in the company of others was
associated with a lower rate of admission
for alcoholism. Never feeling anxious was
associated with a slightly higher rate of
admission. Often feeling anxious, how-
ever, had an OR of 1.4 (95% CI = 1.1,
1.9).

Psychiatric diagnosis at conscription,
medication for nervous problems, and
emotional control constitute the second
type. These variables all have significantly
increased odds ratios for future admission
in the final regression model (Table 2). It
seems that poor emotional control and
early symptoms of mental disorder are in-
strumental not only in enhancing the risk
for high consumption (which they have in
common with the other variables included
in this study), but also in enhancing the
risk for high consumers to become abus-
ers or addicted. Table 3 shows that this
second type of psychological risk indica-
tor also is more prevalent among high con-

sumers at conscription, and also corre-
lates better with future admission for
alcoholism.

High- and Low-Risk Groups among
High Consumers of Alcohol at
Conscription

Not all high consumers of alcohol at
conscription were characterized by early
maladjustment; many high consumers had
few or no risk indicators. Similarly, many
of those admitted for alcoholism had few
or norisk indicators. Among all conscripts
later admitted for alcoholism, 63.5% had
two or fewer risk indicators; 4.0% had five
or more risk indicators.

Although antisocial behavior is a
strong predictor of high alcohol consump-
tion and admission for alcoholism during
follow-up, its predictive power is strong-
est in the high-risk group described here;
the same applies to those conscripts ex-
hibiting psychological symptoms or prob-
lems, including low emotional control,
and those having a psychiatric disorder. In
other words, not all alcoholism can be as-
cribed to these background variables. A
sizable proportion of those with high con-
sumption at conscription belonged to the
low-risk group; a sizable proportion of
those admitted for alcoholism also be-
longed to the low-risk group. That an in-
crease in risk observed on a group level
can be caused by a small group of high-risk
individuals has been demonstrated by
Bergman and Magnusson.16

Some of the results presented in Ta-
ble 2 deserve comment. Admission for al-
coholism appears to be strongly related to
socioeconomic group. This is notable, be-
cause high level of alcohol consumption at
conscription was not related to socioeco-
nomic group. We do not have sufficient
data to analyze to what extent this finding
reflects differences in alcohol consump-
tion patterns among young men in differ-
ent socioeconomic strata. It could, how-
ever, reflect a detection bias; it may be
that persons from social group 1 require
hospital treatment for alcoholism less of-
ten than do persons in lower socioeco-
nomic groups. An important limitation of
this study is that our results and inferences
are based not on all alcoholics in the con-
scription cohort, but on alcoholics admit-
ted for psychiatric care and recognized as
alcoholics.

Very good family economy also ap-
pears to be related to admission for alco-
holism. This is in accordance with the
finding that very good family economy
was related to high levels of alcohol con-
sumption at conscription.! In view of the

June 1993, Vol. 83, No. 6



Predictors of Alcoholism

TABLE 2—Background Variables at Conscription Predictive of Admission for Alcoholism during Follow-up (1969 through 1983), in
a Logistic Regression Model
No.
Admitted Univariate
No. for Relative Multivariate
Level Conscripts Alcoholism Rate 95% Cl OR 95% Cl
Alcohol consumption, 1-100 41755 563 1.0 1.0
grams per week 101-250 6492 280 3.2 28,37 16 13,19
>250 1217 150 g2 7.7, 109 23 18,29
Smoking, cigarettes 0-10 36384 454 1.0 1.0 .
per day 11-20 11390 389 a7 24, 3.1 15 1217
>20 1795 145 158 42 177 18 14,23
Sniffing of solvents Never 42 842 609 1.0 10 .
1-10 times 5724 267 33 28,38 15 1318
>10 times 962 110 8.0 6.6, 9.8 16 1221
Place of upbringing Other 39 100 780 1.0 1.0
Big city 10 392 212 1.0 08-12 08 07,10
Socioeconomic 1 (High) 8044 80 1.0 1.0
group of father 2 (Middie) 14 420 222 15 12,20 13 10, 1.7
3 (tow) 23684 583 24 1.9, 3.1 19 14,24
Father's drinking Never, moderate 46 317 840 1.0 e 1.0 .
Often 2005 122 34 28,40 13 10,16
Parents divorced No 44 124 711 10 10
Yes 5299 266 3.1 27.36 16 13,19
Family economy Average, poor 44 796 842 1.0 10
Very good 4815 146 1.6 13,19 22 18,27
Contact with police Never 35 351 287 1.0 1.0
or child care Once 11 866 426 43 37,50 3.0 35,26
authorities More than once 1971 278 174 148,204 49 39,63
Emotional controf® 35 34794 379 1.0 1.0
2 11996 363 28 24,32 18 15,21
1 313 253 73 6.3, 85 241 16,28
Psychiatric diagnosis No 44 185 613 1.0 10 .
at conscription Yes 6272 406 4.7 41,53 14 12,17
Medication for Never 44 038 683 1.0 1.0
nervous problems Once 4223 167 26 22,30 14 11,17
More than once 1514 138 59 498,70 18 14,23
SSummary assessment based on standardized tests of mental stability, emotional maturity, and tolerance to stress and frustration, onascaleof 1 10 5.

association between admission for alco-
holism and socioeconomic group dis-
cussed above, it may seem surprising that
family affluence in childhood also consti-
tutes a risk factor for alcoholism. This
finding, however, suggests an altogether
different risk factor: availability of alco-
hol. Important determinants of alcohol
availability are income levels and price
levels. Econometric studies have shown
that consumption of alcohol, like most
commodities, is strongly influenced by
economic factors.!7-18 The results of the
present study indicate that family econ-
omy determines level of alcohol consump-
tion not only among parents, but among
their children as well.

Conclusions

A strong association between alcohol
consumption at conscription and future
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TABLE 3—Psychological Risk indicators among Conscripts with High

Consumption of Alcohol (n = 1217) and Correlation with Admission for

Alcoholism during Follow-Up
Correlation
% with Risk indicator  with Admission
at Conscription for Alcoholism
Often feeling down 13.0 0.05
Often feeling nervous 264 0.14
Often feeling insecure in the company of others 7.1 0.004
Often anxious 18.6 0.08
Medication for nervous problems more than
once 303 0.17
Psychiatric diagnosis at conscription 414 0.20
Low emotional control 65.9 0.19

admission for alcoholism was found. This
association was modified differently in dif-
ferent risk groups; high consumers with
indicators of psychological maladjustment
or early mental disorders had a higher risk

of admission for alcoholism than did other
high consumers. The risk for admission
was strongest in a small group with many
risk indicators, whether high alcohol con-
sumption was established at the time of
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conscription or not. The majority of those
subsequently admitted for alcoholism had
few risk indicators, however. [
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APPENDIX—Variables Inciuded in Data Analysis
Social variables
Place of upbringing: “Where did you live mostly during your upbringing?”’
1 = major city (Stockholm, Gothenburg, Malmo); 2 = city with a population of more
than 50 000; 3 = town with a population of less than
50 000; 4 = countryside; 5 = abroad.
Socioeconomic group (based on occupation of father, classification according to Statistics
Sweden):
1 = high; 2 = middle; 3 = low.
Parental divorce: “*Are your parents divorced?
1 =yes;2 = no.
Family economy: ‘““‘How was your family’s economy?”’
1 = very good; 2 = good; 3 = average; 4 = poor; 5 = very poor.
Drinking habits of father: ““How often does your father drink alcohol?”
1 = never; 2 = rarely; 3 = occasionally; 4 = often.
Home well-being: “‘How did you get on at home?”
1 = very well; 2 = well; 3 = poorly; 4 = very poorly.
Lived with whom: “With whom have you been living?”
1 = both parents; 2 = mother; 3 = father; 4 = other.
Behavioral variables
Run away from home: “Have you ever run away from home?”’
1 = =2 times; 2 = 1 time; 3 = 0 times.
Contact with police or child care: “Have you had any contact with police or child care
authorities?”’
1 = =1 times; 2 = 1 time; 3 = 0 times.
Truancy: ‘“How often did you skip school?”
1 = weekly; 2 = monthly; 3 = once per semester; 4 = rarely.
School adjustment: “How did you get on in school?””
1 = very well; 2 = well; 3 = average; 4 = poorly; 5 = very poorly.
Number of friends: “How many personal friends do you have?”’
1=>52=353=24=15=0.
Psychological variables
Feeling down: ““How often do you feel down?
1 = often; 2 = sometimes; 3 = rarely; 4 = never.
Feeling nervous: “Do you often feel nervous?”
1 = often, 2 = sometimes; 3 = rarely; 4 = never.
Feeling insecure: ““Do you often feel insecure in the company of others?”
1 = often; 2 = sometimes; 3 = never.
Emotional control: Assessed by psychologists at conscription as a summary assessment of
mental stability, emotional maturity, and tolerance for stress and frustration.

Substance use

Smoking: ““How many cigarettes do you smoke per day?”’
1=>20;2=11-20;3=6-10;4=15,5=0.

Drug abuse: ““‘How many times have you used narcotic drugs?”’
1 = >50 times; 2 = 11-50; 3 = 5-10 times; 4 = 2-4 times; 5 = 1 time.

Solvent abuse: “Have you ever sniffed thinner, tri, or similar solvents?”
1 = >10 times; 2 = 2-10 times; 3 = 1 time; 4 = 0 times.

Alcohol consumption: Based on questions on frequency and quantity of consumption of beer,

wine, and spirits.

Psychosomatic symptoms

Headache: “Do you have headaches?””
1 = often; 2 = sometimes; 3 = rarely; 4 = never.
Sleeping problems: “Do you have difficulties in going to sleep?”
1 = often; 2 = sometimes; 3 = rarely; 4 = never.
Stomach problems: “Do you often have stomach problems?”
1 = often; 2 = sometimes; 3 = rarely; 4 = never.
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