
Level of Education and Alcohol
Abuse and Dependence in Adulthood:
A Further Inquiry

Rosa M. Cnum, MD, MHS, John E. HeLzer, MD, and
James C. Anthony, PhD

Intluton
The relationship between an individ-

ual's educational achievement and the
subsequent development of alcoholism
(alcohol abuse, dependence, or both) mer-
its attention for several reasons. Recent
cross-sectional studies have found an as-
sociation between level of educational
achievement and alcohol use, as well as
other substance use.1'2 In addition, there
are social psychiatric and psychological
theories that link failure to meet social role
expectations with subsequent behavioral
disorders.-9 Finally, in theory, educa-
tional achievement might be an important
modifiable risk factor for alcohol disor-
ders.

As described in a previous report,10
we used prospectively gathered data to
test an a priori hypothesis about education
and risk of alcohol disorders: that persons
who entered a specific level of training,
such as high school, but then failed to
achieve a diploma might be at increased
risk for the development of alcohol abuse
or dependence during adulthood.10 The
resulting evidence indicated that school-
leavers (whether from high school or col-
lege)were at higher risk to develop alcohol
abuse or dependence in adulthood than
were persons with a college degree or
postgraduate education.

However, one limitation ofthe earlier
report involves an issue of uncontrolled
confounding. For example, previous psy-
chiatric disturbances (such as major de-
pression) might be causal agents in the de-
velopment of alcoholism and also might
affect an individual's ability to complete
an intended educational goal.

The purpose of the present report is
to extend current evidence on the previ-
ously reported association between edu-
cational level and the risk of alcohol abuse

or dependence by accounting for some of
the disorders thought to increase risk of
alcohol abuse or dependence, including
affective disorders, both unipolarl-16 and
bipolar'7'18; anxiety disorders, including
panic,19-2' phobia,22-24 and obsessive-
compulsive disorder25; schizophrenic
disorders26-28; and dependence on con-
trolled substances such as marijuana and
cocaine.29-31

In this study we used prospectively
gathered data from the National Institute
of Mental Health Epidemiologic Catch-
ment Area surveys conducted in five US
communities. The use of prospective data
is important because it provides for more
direct examination of factors associated
with developing a case of alcohol abuse or
dependence for the first time, and it pro-
vides for direct estimation of incidence
rates for specific subgroups of the popu-
lation.

Our hypotheses about education and
the risk of alcohol abuse or dependence
required a sharpened focus on the per-
sonal and behavioral characteristics of in-
dividuals, achievable only by constraining
the influence of community-level or mac-
rosocial risk factors. For example, it is
plausible that persons of lower educa-
tional achievement and socioeconomic
status are more likely to live in neighbor-
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hoods with more retail outlets for alco-
holic beverages (such as bars and late-
hour liquor stores)32-34 and where there
might be more relaxed community norms
about drinking to excess. The surveys did
not measure these community-level risk
factors directly, but we used a poststrati-
fication and matching strategy to hold
neighborhood characteristics constant
while testing our hypotheses about edu-
cation and the risk of alcoholism.

Mehods
Between 1980 and 1984, collabora-

tors in the National Institute of Mental
Health Epidemiologic Catchment Area
Program recruited 18 572 adult partici-
pants after a probability sample selection
of census tracts and households in five
metropolitan areas: New Haven, Conn;
Baltimore, Md; St. Louis, Mo; Durham-
Piedmont, NC; and Los Angeles, Calif.
To assess occufrence of psychiatric con-
ditions over time, staff administered the
Diagnostic Interview Schedule35 soon af-
ter sampling and again at follow-up,
roughly 1 year later. The mean survey par-
ticipation rate was 76% (range, 68% to
79%), with a 20%o loss to follow-up at re-
interview. Details ofthe methods involved
in the study are presented elsewhere.10-'6
A summation follows.

Of the 18 572 household residents
surveyed, 4899 (26%) did not complete ei-
ther the baseline or follow-up personal in-
terviews andwere excluded from the anal-
yses because essential data were not
available, leaving 13 673. An additional
1802 individuals (10%) were excluded be-
cause their interviews at baseline revealed
that they had active alcohol disorders or
had had alcohol disorders in the past and
were no longer at risk for future occur-
rence of alcohol abuse or dependence.
These exclusions left 11 871 household
residents who were at risk for the devel-
opment of alcohol abuse or dependence
between the baseline and follow-up inter-
views, and who therefore constituted the
sample.

All study data on educational achieve-
ment and other suspected detemiinants of
alcohol disorders were gathered with stan-
dardized interview methods. Case ascer-
tainment for alcohol abuse or dependence
wasbased on computerized diagnoses using
data from the Diagnostic Interview Sched-
ule, with criteria according to the Diagnos-
tic and StatisticalManual ofMental Disor-
ders, third edition.37 One important
implication ofthis approach is that a drinker
isnotconsidered to have an alcohol disorder

until all diag tic criteria have been met. A
drinkerwho has an alcohol problem in only
one domain (e.g., someone who has been
chargedwith drivingwhile intoxicated) does
not meet the criteria for alcohol abuse or
dependence and remains at risk for devel-
oping a case (i.e., meeting all ofthe criteria).
We have taken this approach to be consis-
tentwith the standard convention used in all
previous Epidemiologic Catchment Area
reports on the prevalence and incidence of
alcohol use disorders.1"0.3-4' However, in
a supplementary analysis, we excluded
drinkers who partialy met criteria for alco-
hol disorders; this exclusion did not alter
study conclusions about the education-
alcohol association, as discussed else-
where.10

Neither subjects nor interviewers
were aware that the education-alcohol as-
sociation would be evaluated. Other sur-
vey details, data on precision and accu-
racy of the Diagnostic Interview Schedule
diagnoses, and a discussion of methods
used to define and identify cases ofalcohol
disorder have been presented in detail
elsewhere.mO40

The 11 871 at-risk participants were
sorted into risk sets defined by the census
tract or enumeration district where they
were living when sampled and by age in
years at baseline (18 through 19, 20
through 24, 25 through 29, 30 through 34,
35 through 39, and so forth). Computer-
ized diagnosesbased on the follow-up data
were used to determine that 160 candi-
dates, arising from the 156 risk sets, de-
veloped an alcohol disorder during the
1-year observation interval. This proce-
dure ofpoststratification and matchingput
a limit on the possibility that observed as-
sociations might be confounded by age or
by the residence-related factors men-
tioned in our introduction and in previous
reports from this research group.l045X-8

Educational achievement and other
suspected determinants of alcohol abuse
and dependence were dummy-coded in
preparation for data analysis. The educa-
tion variableswere defined to reflect years
of schooling and academic credentials
such as the regular high school diploma,
the General Equivalency Diploma, and
college degrees. Subjects were identified
as those with neither schooling nor aca-
demic credentials; those with 1 to 8 years
of schooling but with no diploma (either
regular or the General Equivalency Di-
ploma) or degree; those who attended
from 9 to 12 years without earning a di-
ploma (either regular or General Equiva-
lency Diploma) or degree; those who ob-
tained a General Equivalency Diploma,

regardless of years of schooling; those
who attended college but did not obtain a
college degree; and those who qualified
for the associate of arts degree or a higher
degree. For one case subject (0.6% of all
case subjects) and three noncases (0.6% of
all noncase subjects), data were missing
for the education variable; these subjects
were excluded from analyses involving
these variables.

Individuals were placed in the edu-
cational category corresponding to the
highest level of education achieved. For
example, thosewho obtained a college de-
gree were placed in that category, even if
they had also earned the General Equiv-
alency Diploma. The highest educational
category was chosen to include persons
with an associate of arts or higher degree;
through separate analyses we have found
that a separate classification for individu-
als with the bachelor of arts or higher de-
gree yielded consistent estimates but with
larger standard errors. Furthermore, on
theoretical grounds, we speculated that
going to graduate school would not in-
crease the risk of alcohol disorders, and in
the distnbution there were too few sub-
jects (n = 14) with advanced degrees to
justify a separate category.

Other potentially confounding socio-
demographic variables included in these
analyses were sex, race, marital status,
employment status (working for pay),
household composition (number in the
household), and current student status
(whether an individual was enrolled in
school at the time of the baseline inter-
view). One case subject (0.6% of all case
subjects) and five noncases (1.0% of all
noncase subjects) provided no informa-
tion on racial background and were ex-
cluded from the racial category analyses.
Information on number in the household
was not available for one noncase subject
(0.2% of all noncase subjects), who was
excluded from analyses involving house-
hold composition. In addition, informa-
tion on current student status was not
available for one case subject (0.6% of all
case subjects) and for one noncase subject
(0.2% of all noncase subjects); these sub-
jects were excluded from analyses involv-
ing this variable.

We studied the possibility of con-
founding by active and previous psychiat-
ric disorders, using lifetime diagnoses from
the Diagnostic Interview Schedule: antiso-
cial personality, bipolar disorder, cognitive
disorder, major depression, a major de-
pression syndrome that was defined to in-
clude grief reactions,46 dysthymia, obses-
sive-compulsive disorder, panic, phobia,
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schizophrenia, schizophreniform and som-
atization disorders, and abuse or depen-
dence involving controlled substances;
these diagnoses were grouped into catego-
ries used for previous Epidemiologic
Catchment Area reports.49

After preparatory analyses, the con-
ditional logistic regression modelwasused
to estimate the degree of association be-
tween level of educational achievement
and later occurrence of alcohol abuse or

dependence. This model took into ac-
count the poststratification ofsubjects into
risk sets, provided statistical control ofpo-
tential confoundingvariables, and allowed
exploration of effect modification.50-52

The incidence rates presented here
were obtained from the entire study sam-
ple before post-stratification (n = 11 871).
To be consistent with previous Epidemi-
ologic Catchment Area incidence analy-
ses, the definition of incidence rate used in

this studywas that of first incidence4l: the
numeratorwas composed of all new cases
of alcohol abuse or alcohol dependence
found to have fulfilled the diagnostic cri-
teria for the first time during the observa-
tion interval between the baseline and fol-
low-up interviews. The denominator was
composed of all individuals at risk for de-
veloping alcohol abuse or dependence
during the observation interval. Because
the observation interval was roughly 1
year, the reportedvalues may be regarded
as approximate annual cumulative inci-
dence rates, according to Rothman's def-
inition of cumulative incidence.m

Results
Suspected Risk Factors forAlcohol
Abuse and Dependence

There were 160 subjects with inci-
dent alcohol abuse or dependence and 526
noncase subjects in 156 risk sets defined
by census tract and age. The remaining
11 185 subjects were members of risk sets
with no incident alcohol disorder. Initial
relative risk (RR) estimates were calcu-
lated for specific sociodemographic vari-
ables; these estimates have been presented
in a previous report.10 Corresponding esti-
mates for psychiatric disorders are pre-
sented in Table 1. A history of abuse or
dependence involving controlled sub-
stances, especially marijuana, was associ-
ated with a threefold later excess risk for
developing alcohol abuse or dependence.
Associations involving other drug catego-
ries and other psychiatric disorders were
neither strong nor statistically significant,
in part because the number of subjectswith
these diagnoses was small.

Extending these analyses, we were
able to estimate the education-alcohol as-
sociation while controlling for age, sex,
race, marital status, employment status,
household composition, student status,
age of first intoxication, and a history of
disorders identified by the Diagnostic In-
terview Schedule (Table 2). With this
model, we found that individualswho had
dropped out of high school were more
than six times more likely to develop al-
cohol abuse or dependence, and those
who entered college but failed to get a de-
gree were three times more likely to de-
velop alcohol abuse or dependence, than
were those with a college degree. Further-
more,we found that adultswho left school
before completing the ninth grade were
also at increased risk relative to those with
a college degree.
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Other characteristics found to be as-
sociated with risk of alcohol abuse or de-
pendence were male sex (RR = 8.32); be-
ing separated or divorced (RR = 4.50),
beingwidowed (RR = 3.73), or never hav-
ing married (RR = 2.22); and becoming
intoxicated for the first time before the age
of 18 years (RR = 5.92). Currently work-
ing for pay was associated with a lower
risk of alcoholism (RR = 0.47). Under the
multiple regression model, illicit drug dis-
orders did not signal a substantially in-
creased risk for alcohol abuse or depen-
dence once the sociodemographic
variables were held constant (RR = 1.59,
P= .338), and the relative risk estimate for
illicit drug disorders was lower and the P
value was higher than values observed in
the initial regression model (Table 2 vs
Table 1).

Exploratory Study ofPossible
Interactions Involing Comorbidity

Because of previous research linldng
alcoholism with illicit drug disorders and
affective disorders,e-g29-3153,54we de-
cided to examine whether the presence of
an affective disorder only, an illicit drug
disorder only, or both types of disorder
might be associated with risk of develop-
ing alcohol abuse or dependence. In this
analysis, individuals who had neither a
drug use disorder nor an affective disorder
at baseline served as the reference group,
becausewe thought this might be the low-
est risk category and it contained the larg-
est number of subjects.

In this exploratory test for interac-
tion, we found no excess risk of alcohol
abuse or dependence for persons with a
historyofan affective disorderbutwithout
an illicit drug disorder, relative to those
with neither disorder at baseline (RR =

1.08, 95% confidence interval [CI] = 0.4,
3.0,P = .88) (Figure 1). A similar relative
risk estimate was obtained for individuals
with a history of drug abuse or depen-
dence but with no affective disorder (RR
= 1.19, 95% CI = 0.4, 3.2,P = .73). How-
ever, individuals with a history of both an
illicit drug disorder and affective disorder
were about 12 times more likely to de-
velop alcohol abuse or dependence than
were individuals with neither of these dis-
orders (RR = 11.86,95% CI = 0.9, 158.2).
This may be an important lead for future
research.

Estimates ofAnnual Cumulative
Incidence

To strengthen the body of evidence
on education and the risk of alcohol abuse
or dependence in adulthood, we com-

puted direct estimates for the first-time oc-
currence of an alcohol disorder in relation
to each of the education categories and by
age. These estimates for annual cumula-
tive incidence of alcohol abuse or depen-
dence were calculated from data from all
11 871 subjects who were at risk for de-
veloping alcohol abuse or dependence
during the 1-year observation interval be-
tween baseline and follow-up. The overall
estimated crude annual incidence rates for

alcohol abuse or dependence for persons
aged 18 through 44 years, 45 through 64
years, and 65 years and older (Table 3)
were similar to rates reported by Eaton et
al. on the basis of data from four Epide-
miologic Catchment Area survey sites.41
Incidence estimates tended to decline
across increasing age strata from peakval-
ues for adults between 18 and 44 years.

As shown in Table 3, 18 through 44-
year-old persons who started but did not
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11.86
Both Afkfetiv

and Drug Present

Drug Yes,
Affective No

1.08
Affective Yes,

Drug No

Neither Disorder
Present

.1 1 10 100

Estimated Relative Risk for
Alcohol Abuse-Dependence

Note. Cases of alcohol abuse or dependence were diagnosed acoording to criteria published in the
Dianostic and Sktacal Manual of Mental DiWMS,37 by means of the lay-administered Diagnostic
Interview Schedule35 Results are based on multiple conditional regression analyses of data rom the
Epkdemiologic CatchentArea surveys in Baltirmore, Md; New Haven, Conn; St Louis, Mo; Durham, NC;
and Los Angeles, Calf, 1980-1985. Affeofve dorders include bipolar disorder, major depion, de-
pression wth grief, and dysth ia. Ilicit subsne use disorders include abuse of or depenrdece on
amphetamines, barbiturates, cannabis, hallucinogens, or oploids. No individual in this sample met criteria
forcocane abuse. Analyseswere done holding constanage, sex, race, marita status, employmentstatus,
household compositon, history of anxiety and schizophrenic diorders, student status, and educational
level, and age of first intoxicon with abohol.

FIGURE 1--nteraction between presene of an Illickit drug use disorder, affective dis-
order, or both and risk for aIcohol abuse orde ce.

complete high school and those who en-
tered college but failed to get a degree had
higher incidence rates than did subjects at
other educational levels. The education-
related differences were substantially
smaller for the older age strata.

The differences across subgroups
shown in Table 3 indicated a possible age-
education interaction. With increasing
age, the incidence of alcohol abuse and
dependence declined for each educational
category. The decline was particularly
steep for individuals with 9 to 12 years of
schooling who did not get a diploma and
for individuals who entered college but
failed to get a degree.

In addition to estimating cumulative
incidence by educational level, we calcu-
lated incidence rates among persons with
a history of illicit drug disorder or psychi-
atric disorder (data not shown in a table).
Persons in the 18- through 44-year-old
group with a history of drug abuse or de-
pendence had a very high incidence rate
(53.3 per 1000 persons; 95% CI = 29.3,
77.2). However, in the older age groups,
only eight individuals had a history of il-

licit drug disorder, and none of these de-
veloped alcohol abuse or dependence.

Individuals with a history of psychi-
atric disorder were found to have similar
incidence rates in the 18- through 44-year-
old stratum (21.5 per 1000 persons; CI =

14.5, 28.6) and in the 45- through 64-year-
old stratum (21.0 per 1000 persons; CI =

10.1, 31.9). A lower incidence of alcohol
abuse or dependence was found among
subjects aged 65 and older with a history
of psychiatric disorder (1.7 per 1000 per-
sons; CI = 0.0, 4.9).

Discussion
Educational Level and Other
Suspected Determinants of
Alcoholism

By holding constant potential con-
founding by previous psychiatric disorder
as well as sociodemographic characteris-
tics, we have strengthened findings con-
ceming the relationship between educa-
tional level and the development of
alcohol abuse or dependence.10 In both

the previous studylo and the present
study, individuals who left high school or
college before obtaining a diploma or de-
gree were consistently found to be at
higher risk for alcohol disorders than were
those with a college degree. Furthermore,
completing 1 through 8 years of education
was associated with a modest increase in
risk, relative to college graduates. This un-
anticipated finding merits continued study
in future investigations.

We also examined associations be-
tween specific types of psychiatric disor-
ders and risk of alcohol disorders. Much
of the literature examining the association
of alcohol disorders with psychiatric dis-
orders has been based on prevalent rather
than incident cases. The temporal rela-
tionship between disorders is often diffi-
cult to determine from cross-sectional
data. For example, when depression is
present concurrently with alcoholism, it
may not be possible to assess whether it is
the affective disorder that resulted in the
onset of problem drinking or the alcohol
disorder that caused depressive symp-
toms. We attempted to address some of
these issues by analyzing prospectively
gathered data.

From the conditional multiple logistic
regression analyses (Table 2), we found
that a history of affective, anxiety, schizo-
phrenic, or illicit drug use disorder inde-
pendently did not signal a greater risk for
developing an alcohol disorder. However,
because some studies have linked affec-
tive disorders with illicit substance
use,e-g54we also conducted an explor-
atory analysis to examine the interactive
relationship of affective disorders with il-
licit drug abuse and dependence. We
found that drug abuse or dependence
alone did not appear to signal a greater
likelihood for the development of an alco-
hol disorder. The reverse relationship
yielded similar results: an affective disor-
der alone was not associated with higher
risk for alcoholism. However, individuals
with a history of both illicit drug disorder
and affective disorderwere atmuch higher
risk than persons with neither type of dis-
order. Although these were intended as
exploratory analyses, this work raises
some new questions needing attention in
future studies. For example, is risk of al-
coholism greater among individuals who
have a history of both disorders because
these individuals have more severe symp-
toms or a more chronic disease course or
because coexistent affective and drug dis-
orders are more difficult to treat? To tease
apart these etiologic relationships, future
investigations will need to consider the de-
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velopmental sequence ofthe disorder, the
severity and chronic character of the
symptoms, and responses to treatment.

EstimatedAnnuwl Cuwmative
Incidence

The annual incidence estimates from
this study illustrate several noteworthy
pattems across the age and educational
group categories. There were sharp differ-
ences in incidence across the educational
groups, particularly those hypothesized to
be at increased risk for alcohol abuse or
dependence (i.e., persons who entered
high school but failed to get a diploma and
persons who entered college but did not
get a degree). The differences were stron-
ger foryounger adults, which suggests the
possibility of an interaction between age
group and educational level in respect to
the development of these alcohol disor-
ders. One interpretation of these results
implies that individualswho fail to achieve
their educational goals may be at in-
creased risk for alcohol abuse or depen-
dence only during the younger and early
middle years of adulthood. This makes
some intuitive sense. It is plausible that
the associated risk for these disorders
among those who drop out of school
would be most pronounced during the pe-
riod nearest the time ofexposure. It is also
plausible that lack of educational achieve-
ment has a continuing stressftd effect but
that alcohol abuse is more likely tobe cho-
sen as a coping mechanism at earlier
rather than later ages, reflecting genera-
tional differences in the acceptability of
alcohol as a means of coping. These find-
ings may also signify a possible secular
difference in relation to educational level,
perhaps reflecting the fact that high school
diplomas and college degrees have be-
come more important in the later decades
of the 20th century. It is conceivable that
the older adults in this study might have
had different educational goals when they
were in school more than 40 years ago.
For these individuals, leaving school (par-
ticularly college) early may have had less
sigificance for risk of alcohol disorders.

Limitations ofthe Study and
Avenues for Future Research

Several limitations of this study
should be discussed. First, we were not
able to examine all potential and sus-
pected determinants of alcohol abuse or
dependence. These included, for exam-
ple, a positive family history for alcohol-
ism, as well as specific personality and
behavioral traits that may have a con-
founding relationship in respect to the as-

sociation of educational level and risk of
alcohol disorders. However, this report
improves on previous work10 by incorpo-
rating into the analysis a number of psy-
chiatric disorders in addition to sociode-
mographic characteristics. Thus, the
possible confounding effects of these fac-
tors have been controlled, with no appre-
ciable change in conclusions about the
education-alcohol association.

Second, there was nonparticipation
at baseline as well as sample attrition dur-
ing follow-up.55 These aspects ofthe study
must be considered when drawing infer-
ences and making generalizations from
these prospectively gathered data. If it
were present, differential attrition for sub-
jects cross-classified by education and
new onset ofalcoholismwould complicate
inferences from these data, especially in
relation to external validity (generalizabil-
ity). For example, it is conceivable that
attritionwas most severe for the education
categories found to be at lower risk (e.g.,
those with a college degree). However,
Eaton et al.55 did not find this relationship
in their study of attrition within the same
sample.

Third, it was not possible to evaluate
the temporal development of symptoms
for the onset of alcohol abuse or depen-

dence. It can be argued that some persons
may have met some of the Diagnostic and
Statistical Manual criteria for alcohol
abuse or dependence but did not fulfill the
criteria for the full syndrome. These sub-
jects would not have been removed from
the study sample. As a method to control
for this problem, we included age of first
intoxication as a variable in the logistic
regression analysis. Furthermore, in a
supplementary analysis we evaluated the
education-alcohol association after re-
moving from the analysis subjects who
met even some of the criteria for alcohol
abuse or dependence. The results of this
supplementary analysis did not alter the
conclusions of the study, as discussed in
detail in a previous report.10 In the present
study, we also acknowledge another con-
cern involving the psychopathologic diag-
noses. We were not able to include infor-
mation regarding the onset of any specific
psychiatric or illicit substance use disor-
der as part of the modeling strategies. This
information might have significant impli-
cations. For instance, for some cases,
early drinking behavior may have resulted
in depressive symptoms. It is conceivable
that for these subjects, problem drinking
may have caused the depressive syn-
drome and not the reverse; these subjects
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may later have developed a full-fledged
alcohol dependence syndrome or alcohol
abuse.

Notwithstanding these limitations,
the results of the present study merit at-
tention for several reasons. First, this
study strengthens the previously de-
scnbed finding that failure to meet a spe-
cific educational goal, such as obtaining a
high school diploma or a college degree,
signals greater risk for the future develop-
ment of alcohol abuse or dependence. If
these results can be replicated, they
should enhance the identification of sub-
groups at higher risk for the development
of alcohol use disorders. Second, educa-
tional achievement may be an important
modifiable characteristic for the targeting
of future prevention and intervention pro-
grams. Furthermore, the other suspected
risk factors identified in this study merit
continuing attention. Finally, our explor-
atory analysis suggests a possible interac-
tion between illicit drug disorder, affective
disorder, and later risk of alcohol disor-
ders. This finding can be a focus for future
studies of psychiatric comorbidity. [
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