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ABSTRACT. Objective: Although alcohol use disorders (AUDs) are
prevalent among older individuals, few studies have examined the
course and predictors of AUDs from their onset into the person’s 50s.
This study describes the AUD course from ages 50 to 55 in participants
who developed AUDs according to criteria from the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV),
during the San Diego Prospective Study (SDPS). Method: Among the
397 university students in the SDPS who were followed about every 5
years from age 20 (before AUD onset), 165 developed AUDs, 156 of
whom were interviewed at age 55. Age 50–55 outcomes were compared
regarding age 20–50 characteristics. Variables that differed significantly
across outcome groups were evaluated using binary logistic regression
analyses predicting each outcome type. Results: Between ages 50 and
55, 16% had low-risk drinking, 36% had high-risk drinking, 38% met

DSM-5 AUD criteria, and 10% were abstinent. Baseline predictors of
outcome at ages 50–55 included earlier low levels of response to alcohol
predicting DSM-5 AUDs and abstinence, higher drinking frequency pre-
dicting DSM-5 diagnoses and lower predicting low-risk drinking, higher
participation in treatment and/or self-help groups predicting abstinence
and lower predicting DSM-5 AUDs, later ages of AUD onset predict-
ing high-risk drinking, and cannabis use disorders predicting abstinent
outcomes. Conclusions: Despite the high functioning of these men,
few were abstinent or maintained low-risk drinking during the recent 5
years, and 38% met DSM-5 AUD criteria. The data may be helpful to
both clinicians and researchers predicting the future course of AUDs in
their older patients and research participants. (J. Stud. Alcohol Drugs,
78, 512–520, 2017)
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HEAVY DRINKING AND ALCOHOL PROBLEMS are
highly prevalent, chronic, and serious conditions that

usually begin in the teens and persist over time, with 25% of
individuals in their 50s drinking daily and/or ever consum-
ing five or more drinks per occasion (Breslow et al., 2003;
Grant et al., 2015, Gunzerath et al., 2004; Molander et al.,
2010; National Institute on Alcohol Abuse and Alcoholism
[NIAAA], 2010; Rehm et al., 2011). Alcohol use disorders
(AUDs) can decrease life spans by a decade (Lundin et al.,
2015; McCaul et al., 2010), and two thirds of alcohol-related
deaths occur between ages 45 and 60 (Rehm et al., 2011).

AUDs typically follow a course of exacerbations and
remissions with complex interrelationships among risk fac-
tors that are best studied by identifying individuals before
the condition develops and evaluating them repeatedly over
decades. This can be challenging because research funding
is usually short term, and longer follow-ups are expensive.

Most longitudinal studies are 1–5 years (Dawson et al.,
2012; Maisto et al., 2007) and some cover 10–15 years
(Brennan et al., 2010; Mann et al., 2005; Moos & Moos,
2006; Schutte et al., 2006), but prospective studies that be-
gan at age 20 and continued into the sixth decade of life are
rare (e.g., Jacob et al., 2009; Penick et al., 2010; Upah et al.,
2015; Vaillant, 2003).

For decades, our group has focused on predictors of
AUDs and related outcomes that included demography;
earlier substance use onsets, frequencies, quantities, and
problems; prior treatment experiences; and genetically
influenced characteristics (e.g., Schuckit & Smith, 1996,
2011; Schuckit et al., 2004, 2014). Although limitations
in the time subjects were willing to spend during baseline
evaluations for these studies and the specific interests of
our research group limited the baseline items that could be
gathered in our prospective work, the data available from our
earlier evaluations and our repeated contact with our subjects
between ages 20 and 55 can offer useful information about
a disorder like AUDs that fluctuates between exacerbations
and remissions. The latter has been defined different ways
across the literature (e.g., Gastfriend et al., 2007), including
total alcohol abstinence, absence of AUD criterion items ac-
cording to the Diagnostic and Statistical Manual of Mental
Disorders (DSM; American Psychiatric Association, 1980,
1987, 1994, 2013), and low- versus high-risk drinking as set
forth by the NIAAA (Breslow et al., 2003).
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Prior studies indicate that remissions are likely to increase
with age, European American background, having been mar-
ried, and, for nonabstinent outcomes, previous lower alcohol
quantities, frequencies, and alcohol problems (Bischof et al.,
2001; Dawson et al., 2012; Moos & Moos, 2006; Schuckit et
al., 1997; Schutte et al., 2006). Abstinent outcomes are more
likely in individuals with greater alcohol problems and those
with experience with formal treatment or self-help groups
(e.g., Alcoholics Anonymous), programs that usually empha-
size nondrinking outcomes (Dawson et al., 2012; Helzer et
al., 1985; Schutte et al., 2006; Timko et al., 2000; Vaillant,
2003). Remission also relates in complex ways to a person’s
socioeconomic status and social support systems (Moos et
al., 2010; Prescott & Kendler, 2001). However, with some
important exceptions (e.g., Vaillant, 2003), most longitudinal
studies of the course of AUDs were generated from treatment
samples that are often of lower socioeconomic status, and
less is known about the clinical course of individuals with
AUDs from higher functioning groups.

Several genetically related characteristics also relate to the
course of drinking and AUDs, including an endophenotype
of special interest to our group. A low level of response to
alcohol (low LR) increases the AUD risk and might also
predict higher remission rates among individuals with AUDs
(Schuckit & Smith, 1996, 2011; Trim et al., 2013). The low
LR is not closely linked to externalizing or internalizing
characteristics, and, thus, is not related to dependence on
illicit drugs or psychiatric disorders other than alcohol-
induced conditions (Schuckit et al., 2004).

This study extracted data from the San Diego Prospective
Study (SDPS) in which male probands entered the protocol
at about age 20 as drinking, non–alcohol-dependent college
students and nonacademic staff, with more than 90% of
these subjects followed at age 30 and every 5 years there-
after. Half of the men had an alcohol-dependent father, and
half reported no close relative with an AUD, with the two
groups selected to be similar on demography and substance
use histories. The selection of a sample, half of whom had
an alcohol-dependent relative, resulted in a high proportion
who developed an AUD. Thus, the results presented here are
relatively unique among long-term studies of individuals
with AUDs.

Our current interest is in whether clinicians or researchers
who had followed the men with AUDs from ages 20 to 50
could predict their alcohol-related outcomes. Four hypoth-
eses guided the analyses. In Hypothesis 1, reflecting the past
high education and life achievement for SDPS probands, we
predicted that in their sixth decade many of these men would
have developed abstinence (Group 4 in our analyses) or
low-risk drinking in the absence of multiple alcohol-related
problems (Group 1). As a corollary, few participants will
meet the criteria for AUDs (Group 3) between ages 50 and
55. Based on the existing literature, Hypothesis 2 predicted
that low-risk drinking would be most likely for men with

higher LRs to alcohol, and lower past drinking quantities,
frequencies, and problems (e.g., Dawson et al., 2012; Moos
& Moos, 2006; Schuckit et al., 1997; Trim et al., 2013). Hy-
pothesis 3 predicted that the more problematic outcome of
high-risk drinking ages 50–55 would relate to LRs, alcohol
intake patterns, and alcohol problems between the low-risk
drinkers and probands who maintained abstinence during the
most recent follow-up. Hypothesis 4 predicted that the pro-
bands who maintained abstinence at ages 50–55 would have
the lowest LR and highest drinking quantities and report the
highest rates of exposure to formal treatment and/or self-help
group participation (Dawson et al., 2012; Helzer et al., 1985;
Schutte et al., 2006; Vaillant, 2003).

Method

Participants and baseline evaluations

Following approval from the University of California, San
Diego (UCSD), Human Subject’s Protections Committee, the
SDPS began in 1978 with 18- to 25-year-old male European
American and White Hispanic students and nonacademic
staff selected among respondents to a randomly mailed
questionnaire (Schuckit & Gold, 1988; Schuckit & Smith,
1996). Participants had to have consumed alcohol the prior
year but not ever fit criteria for alcohol dependence in DSM-
III or DSM-III-R (American Psychiatric Association, 1980,
1987), with individuals excluded for histories of bipolar
disorder, schizophrenia, or physical problems that precluded
alcohol challenges. Recruitment began with a participant
who reported a father with alcohol dependence, with sub-
sequent selection of a family-history–negative comparison
individual with similar demography, substance use history,
and past-year drinking pattern.

Potential participants were evaluated using in-person
interviews based on a precursor of the follow-up instru-
ment described below (Robins et al., 1981; Schuckit &
Smith, 1996, 2011; Schuckit et al., 2014). Laboratory-based
challenges with 0.75 ml/kg of absolute alcohol established
their intensity of response to alcohol using the Subjective
High Assessment Scale (SHAS), changes in body sway,
and changes in hormones and electrophysiological mea-
sures, depending on the specific protocol (Schuckit & Gold,
1988; Schuckit & Smith, 1996, 2011). Data from different
measures and across years were combined using z scores
into one overall alcohol-challenge LR value in which lower
scores reflected lower LRs per drink.

Follow-up evaluations

Assessments began in 1988 (average age 30) and then
were conducted every 5 years using a modification of the
Semi-Structured Assessment for the Genetics of Alcoholism
interview, with validities and reliabilities greater than .75 for
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most psychiatric diagnoses (Hesselbrock et al., 1999). Age
30, 35, and 40 evaluations were face-to-face, with a paral-
lel interview about the proband performed with a spouse or
close friend. Reflecting financial restrictions, age 50 and 55
follow-ups were limited to phone interviews of probands.

At age 35, probands completed the then recently devel-
oped Self-Report of the Effects of Alcohol (SRE) retrospec-
tive questionnaire regarding the average drinks required for
up to four effects actually experienced (feeling first effect,
slurring speech, unsteady gait, or unwanted falling asleep)
during three life epochs: the first five times drinking (SRE-
5), most recent 3 months, and their heaviest drinking period.
Total scores (SRE-T) reflected average drinks for effects
across all three epochs, as the sum of the number drinks
required for up to four effects divided by the number of
the effects reported, and SRE-5 scores reflected the average
drinks required during the first 5 times of drinking only (Ray
et al., 2007; Schuckit & Smith, 1996, 2011). Higher SRE
scores indicate more drinks needed for effects, or lower LRs
per drink. The SRE Cronbach’s + is greater than .90, with
retest reliabilities greater than .80. Age 35 follow-ups also
evaluated novelty seeking (Tridimensional Personality Ques-
tionnaire; Cloninger et al., 1996), sensation seeking (Zuck-
erman Questionnaire; Zuckerman & Kuhlman, 2000), and
impulsivity (Karolinska Personality Questionnaire; Schalling
& Asberg, 1985).

By age 50, 11 of the original 453 probands had died,
leaving 442 eligible for follow-up (Schuckit & Smith, 1996,
2011; Schuckit et al., 2014). Among these, 397 (90%) par-
ticipated in all follow-ups from ages 30 through 50 (Schuckit
et al., 2014), 165 of whom (41.6%) had developed a DSM-
IV AUD (61.5% with dependence and 38.5% with abuse) at
any assessment (American Psychiatric Association, 1994).
With the emphasis on predictors of the course of AUDs and
their prevalence during the sixth life decade, these men with
prior AUDs were the focus of the current analyses.

Analyses

Like the approach used in a recent study (McCutcheon
et al., 2017), four age 50–55 outcome groups were estab-
lished for those with DSM-IV AUD criteria before age 50.
Group 1 drank during the most recent follow-up, reporting
quantities within the NIAAA guidelines for low-risk drink-
ing (<4 standard drinks per occasion and <14 drinks per
week) and denied having more than 1 of the 11 DSM-5
AUD diagnostic problems (American Psychiatric Associa-
tion, 2013). Group 2 (high-risk drinking) exceeded those
quantities ages 50–55 and denied more than 1 DSM-5
AUD items. Subjects with 2 or more DSM-5 alcohol-
related problems were categorized as fulfilling criteria for a
DSM-5 AUD ages 50–55 (Group 3), and the abstinent out-
come category indicated men who denied drinking during
the most recent 5-year follow-up.

Comparisons across the four outcome groups were
first evaluated using chi-square for categorical data and
analysis of variance for continuous variables. We next
evaluated which variables from the age 30–50 follow-ups
significantly differentiated across the four age 50–55 out-
come groups when considered along with other significant
variables. There are three types of data used in the relevant
analyses in Table 3: (a) single assessment items (e.g.,
SRE and age at onset); (b) drinking variables in which the
number represents the maximum value reported across
age 30–50 interviews (e.g., maximum drinks), or a simple
count of occurrences (e.g., the total number of the 11
DSM-IV AUD criteria met across age 30–50 interviews);
and (c) dichotomous variables (e.g., yes or no to cannabis
use) indicating that a subject fulfilled that item at any age
30–50 interview. For the regression analyses in Table 4, we
considered a simultaneous-entry multinomial logistic re-
gression analysis but rejected this approach because of our
modest sample size and our desire to identify variables that
predicted each outcome rather than evaluating predictors
of only three groups with the fourth used as a reference
group. Therefore, this final analytic step used four binary
logistic regression analyses predicting each outcome inde-
pendently. Missing data were handled through a maximum
likelihood procedure (Collins et al., 2001).

Results

Table 1 presents baseline (about age 20) and several early-
course characteristics for the four age 50–55 outcome groups
of probands who developed DSM-IV AUDs between ages 20
and 50 (N = 156; 94.5% of the 165 men who had developed
an AUD). Reflecting baseline selection criteria, almost all
had European American ethnicities, and they had completed
15 years of education before entering the protocol. At study
entry, 80% identified with a religion (34.8% Protestant,
32.7% Catholic, and 12.5% other), and 13.5% were mar-
ried. As shown in the last columns, there were no significant
differences for these demographic characteristics across the
groups. Also, no significant differences were seen regarding
their baseline alcohol-related characteristics, illicit drug pat-
terns, or their internalizing- and externalizing-related vari-
ables. The z-scored baseline alcohol challenge SHAS scores
demonstrated a pattern of highest LRs for men in Group 1
and lowest in Group 4, but these were not significantly dif-
ferent across groups.

Table 2 describes age 55 demography and alcohol-related
variables across the four age 55 outcome groups. Like base-
line characteristics in Table 1, the outcome groups did not
differ on current demography. Reflecting the outcome group
definitions, alcohol quantities and frequencies increased
stepwise across Groups 1–3, with Group 3 probands aver-
aging 3.5 of 11 possible DSM-5 AUD criteria during ages
50–55.



GONÇALVES, SCHUCKIT, AND SMITH 515

The characteristics reported at age 30–50 follow-ups (re-
garding drinking patterns ages 20–50) and their relationships
to age 50–55 outcome groups are presented in Table 3. For
most alcohol-related variables, men who reported low-risk
drinking (Group 1) needed the lowest number of drinks for
effects (or the highest LR per drink), as well as lowest alco-
hol quantities, frequencies, problems, and treatment exposure
at age 30–50 follow-ups. The pattern for alcohol-related
variables generally increased across Groups 1–4, with the
highest number of drinks for effects (lowest LR per drink),
quantities, frequencies, problems, and treatment exposure
for the abstinent Group 4, followed by men in Group 3 who
fulfilled criteria for DSM-5 AUDs at ages 50–55. Patterns
across Groups 3 and 4 included an earlier AUD onset and
greater experience with alcohol-related treatment and/or
self-help groups for the abstinent Group 4. High-risk drink-
ing (Group 2) was associated with LR values and alcohol
histories between Group 1 and Groups 3 and 4.

The lower portion of Table 3 lists the age 20–50 patterns
across groups regarding drug-related items. Most men had
experience with illicit drugs during those follow-ups, but the
only significant group difference was for the prevalence of
cannabis use disorders, with the lowest values for Group 1
and the highest for Group 4.

The analyses next turned to an evaluation of how the
nine variables from the age 30–50 follow-ups that signifi-
cantly differentiated across the groups in Table 3 related to
age 50–55 outcome groups when considered in the same
analysis. Because the two SRE measures correlated at .66,
and the number of DSM-IV AUD criterion items endorsed
and DSM-IV dependence diagnoses correlated at .69, to
minimize multicollinearity among the four variables only
SRE-T and numbers of AUD items were used in the regres-
sion analyses. Five of the remaining seven variables from
Table 3 contributed significantly to any regression analysis
related to age 50–55 outcomes. Low-risk drinking (Group
1) was related to prior lower drinking frequencies; high-risk
drinking (Group 2) was related to needing fewer drinks for
effects (i.e., higher LRs per drink) and an older AUD onset;
DSM-5 AUDs (Group 3) were related to higher prior drink-
ing frequencies and the absence of prior treatment and/or
self-help group participation; and abstinence (Group 4) was
related to needing the most drinks for effects (i.e., the low-
est LR), higher odds ratios for prior treatment or self-help
participation, and prior cannabis use disorders.

Thus, the most consistent predictors of age 50–55 out-
comes were LR, prior drinking frequencies, and having
received prior help for drinking problems, each of which

TABLE 1. Baseline (about age 20) and early-course characteristics for 156 men who developed DSM-IV AUDs (ages 20–50) divided into groups based on
problems and drinking patterns (ages 50–55)a

Group 1 Group 2 Group 3
Low-risk High-risk DSM-5 Group 4

All subjects drinking drinking AUD Abstinent
(N = 156) (n = 25, 16.0%) (n = 57, 36.5%) (n = 59, 37.8%) (n = 15, 9.6%) F Effect

Group characteristics M (SD) or % M (SD) or % M (SD) or % M (SD) or % M (SD) or % or &2 sizeb,c

Demography
Age at baseline, years 22.7 (1.93) 23.0 (1.97) 22.9 (1.86) 22.3 (1.81) 23.2 (2.40) 1.30 .035b

Race, % European American 98.1% 100.0% 96.5% 978.3% 100.0% 1.56 .100c

Education, years 15.4 (1.33) 15.6 (1.58) 15.6 (1.46) 15.3 (1.12) 15.3 (1.16) 0.61 .012b

Religion, % yes 79.5% 80.0% 77.2% 78.0% 93.3% 2.04 .115c

Married, % yes 13.5% 8.0% 17.5% 11.9% 13.3% 1.58 .100c

Alcohol-related items
Alcohol challenge SHAS LR -0.10 (0.74) 0.07 (0.69) -0.18 (0.73) -0.08 (0.81) -0.18 (0.55) 0.71 .014b

Usual drinks/occasion, 6 mo. 3.4 (1.45) 3.6 (1.52) 3.1 (1.23) 3.7 (1.61) 3.4 (1.24) 1.85 .035b

Usual frequency/month, 6 mo. 10.4 (5.97) 8.5 (4.84) 10.4 (6.18) 11.0 (6.16) 11.1 (6.06) 1.05 .020b

Pre-baseline alcohol problem ever, % yes 68.6% 64.0% 61.4% 78.0% 66.7% 4.04 .163c

Pre-baseline alcohol problems, number 1.6 (1.52) 1.7 (1.57) 1.3 (1.32) 1.9 (1.60) 1.5 (1.68) 1.49 .029b

Family history DSM-IV AUD, % yes 64.7% 60.0% 66.7% 59.3% 86.7% 4.26 .167c

Drug-related items
Cannabinol use, % yes 72.4% 68.0% 70.2% 72.9% 86.7% 1.92 .112c

Amphetamine use, % yes 34.6% 32.0% 36.8% 32.2% 40.0% 0.54 .059c

Any drug problem ever, % yes 23.7% 16.0% 19.3% 28.8% 33.3% 3.05 .145c

No. drug problems ever, % yes 0.4 (0.79) 0.3 (0.80) 0.3 (0.67) 0.4 (1.12) 0.6 (1.12) 0.94 .018b

Externalizing and internalizing
Mental health worker, % yes 17.3% 8.0% 21.1% 15.3% 26.7% 3.16 .143c

Ever depressed, % yes 10.3% 8.0% 8.8% 13.6% 6.7% 1.18 .009c

TPQ Novelty Seekingd 16.9 (4.79) 16.4 (4.13) 16.9 (4.28) 16.8 (5.21) 18.2 (6.10) 0.46 .009b

Zuckerman Sensation Seekingd 21.7 (5.08) 21.6 (4.81) 21.9 (4.97) 21.6 (5.45) 21.7 (4.92) 0.04 .001b

Karolinska Impulsivityd 47.8 (5.16) 47.9 (5.20) 48.1 (499) 47.6 (5.41) 47.2 (5.14) 0.16 .003b

Notes: There were no significant differences across groups in Table 1. DSM = Diagnostic and Statistical Manual of Mental Disorders; AUD = alcohol use
disorder; SHAS = Subjective High Assessment Scale; LR = level of response to alcohol from an alcohol challenge (lower LR values = lower LR); mo. = month;
no. = number; TPQ = Tridimensional Personality Questionnaire. aDSM-IV AUD = alcohol use disorder (abuse or dependence) from the DSM-IV; DSM-5
AUD = alcohol use disorder from the DSM-5; beffect sizes for analyses of variance: partial eta square ($p

2) (.01 = small, .06 = medium, .14 = large); ceffect
sizes for chi-squares: Cohen w (.10 = small, .30 = medium, .50 = large); dassessed at age 35.
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contributed significantly to two of the four regression analy-
ses in Table 4. It is worth noting that although the odds ratio
for the numbers of DSM items endorsed for Group 4 was
not significant, the value is actually greater than 1 but ap-
pears lower in the table because of a suppressor effect in the
regression analysis.

Discussion

This article presents the age 50–55 outcomes for 156
men who developed an AUD during the initial 30 years of
the SDPS, as well as predictors of those outcomes. Contrary
to Hypothesis 1, only 10% of these men were abstinent
from alcohol during ages 50–55, and 16% reported low-risk
drinking. The remaining 74% either fulfilled DSM-5 AUD
criteria or reported risky drinking. Although these probands
had impressive educations and incomes, the data document
the tenacity of alcohol-related problems when individuals
enter their sixth life decade.

These results and the study by Vaillant (2003) demon-
strate that many individuals with AUDs do not fit the errone-
ous stereotype that they are likely to be unemployed and live
on the street or in public housing. The SDPS began with stu-
dents and nonacademic staff at UCSD and their earlier high
functioning predicted impressive achievements despite their
AUDs. Yet, as shown in Table 3, between ages 20 and 50
these men had clearly filled AUD criteria, reporting 13–16
maximum drinks per occasion and experiencing 4–6 of the
11 DSM-IV AUD items. The inaccurate AUD stereotype is
often shared by health care deliverers who might be reluctant
to gather alcohol or drug problem histories from affluent and

well-educated patients and to intervene when appropriate.
These data support the contention that—regardless of social
status, income, and age—all patients should be screened for
substance intake patterns and related problems.

Regarding Hypothesis 2, only 16% (Group 1) demon-
strated sustained “controlled drinking” over the 5 years with
alcohol quantities in the low-risk range (Dawson et al., 2012;
NIAAA, 2010). Although short-term, low-risk drinking is
common (Dawson et al., 2007; Ilgen et al., 2008; Schuckit
et al., 1997), our findings are consistent with other studies
that found less than 20% of individuals with alcohol depen-
dence maintained controlled drinking over extended periods
(Helzer et al., 1985; Ilgen et al., 2008; Maisto et al., 2007).
As predicted, such nonproblematic outcomes are most likely
in men who were more sensitive to alcohol (i.e., had higher
LRs) and had lower past drinking quantities, frequencies,
and alcohol problems (Larm et al., 2010; Maisto et al., 2007;
Mann et al., 2005; Trim et al., 2013). This profile might help
identify individuals for whom long-term controlled drinking
might be an appropriate option.

As predicted in Hypothesis 3, high-risk drinkers (Group
2) reflected earlier alcohol-related characteristics that were
between those that predicted low-risk drinking and the high-
er quantities and problems that related to continued AUDs
in Group 3 and abstinence in Group 4. The Nagelkerke’s
Pseudo R2s in Table 4 indicate that the age 20–50 indepen-
dent variables predicted Group 2 less well than the other
outcomes, raising the question of whether some alcohol
problems went unreported by this group. Even in the ab-
sence of multiple alcohol problems, heavier drinking is not
optimal because it carries elevated risks for cardiovascular

TABLE 2. Age 55 demography and drinking-related data for the 156 men in Table 1a

Group 1 Group 2 Group 3
Low-risk High-risk DSM-5 Group 4

All subjects drinking drinking AUD Abstinent
(N = 156) (n = 25, 16.0%) (n = 57, 36.5%) (n = 59, 37.8%) (n = 15, 9.6%) F Effect

Group characteristics M (SD) or % M (SD) or % M (SD) or % M (SD) or % M (SD) or % or &2 sizeb,c

Age 55 demography
Age, in years 54.0 (4.03) 54.4 (4.62) 54.6 (3.56) 52.9 (3.92) 55.0 (4.50) 2.46 .046b

Years between ages 50 and 55 3.9 (0.57) 4.0 (0.61) 3.9 (0.64) 3.8 (0.50) 4.0 (0.45) 0.62 .012b

Follow up, years 31.3 (2.97) 31.4 (3.28) 31.7 (2.59) 30.6 (3.03) 31.8 (3.41) 1.62 .031b

Education, years 17.4 (2.16) 17.3 (2.24) 17.5 (2.24) 17.4 (2.33) 17.3 (1.63) 0.08 .002b

Income, monthly times 1,000 12.9 (20.85) 11.6 (9.11) 15.9 (3.30) 11.1 (7.28) 10.6 (6.60) 0.61 .012b

Religion, % yes 52.6% 64.0% 50.9% 47.5% 60.0% 2.33 .122c

High status job, % yes 60.3% 48.0% 59.6% 66.1% 60.0% 2.42 .126c

Ever married, % yes 92.3% 100.0% 89.5% 93.2% 86.7% 3.47 .152c

Ever divorced, % yes 34.0% 44.0% 29.8% 35.6% 26.7% 1.98 .114c

Age 55 drinking patterns and diagnoses
Maximum drinks/occasiond 7.7 (3.77) 3.3 (0.85) 6.9 (2.45) 10.2 (3.74) N.A. 55.00*** .444b

Usual drinks/occasiond 3.0 (1.51) 1.8 (0.66) 2.5 (0.88) 4.0 (1.63) N.A. 36.44*** .346b

Usual frequency/monthd 19.0 (9.22) 12.8 (9.50) 17.5 (9.04) 23.0 (7.33) N.A. 14.32*** .172b

No. DSM-5 AUD criteria items endorsedd 1.6 (2.01) 0.1 (0.33) 0.4 (0.49) 3.5 (1.82) N.A. 117.98*** .631b

Notes: DSM-5 = Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition; AUD = alcohol use disorder; high status job = physicians, those with
doctoral degrees, lawyers, or owner of large businesses during the age 50–55 follow-up; N.A. = not applicable; no. = number. aAge 55 = assessment of char-
acteristics relevant to the age 50–55 follow up; beffect sizes for analyses of variance: partial eta square ($p

2) [.01 = small, .06 = medium, .14 = large]; ceffect
sizes for chi-squares: Cohen w [.10 = small, .30 = medium, .50 = large]; dlimited to drinkers in the age 50–55 follow-up (Groups 1–3).
***p < .001.
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TABLE 3. Alcohol and drug histories across follow-ups at ages 30, 35, 40, 45, and 50 for the 156 SDPS men who had developed DSM-IV AUDsa

Group 1 Group 2 Group 3
Low-risk High-risk DSM-5 Group 4

All subjects drinking drinking AUD Abstinent
(N = 156) (n = 25, 16.0%) (n = 57, 36.5%) (n = 59, 37.8%) (n = 15, 9.6%) F Effect

Group characteristics M (SD) or % M (SD) or % M (SD) or % M (SD) or % M (SD) or % or &2 sizeb,c

Alcohol-related items ages 20–50
SRE-5–based LR, higher values

= lower LR/drink 3.4 (1.22) 3.0 (1.36) 3.3 (1.09) 3.6 (1.24) 4.0 (1.20) 2.70* .051b

SRE-T–based LR, higher values
= lower LR/drink 4.6 (1.39) 3.9 (1.11) 4.2 (1.14) 4.9 (1.39) 5.8 (1.50) 10.65*** .174b

Age at onset of DSM-IV AUD 29.1 (8.16) 27.8 (6.95) 31.8 (9.04) 27.9 (7.98) 25.2 (3.05) 4.13** .076b

Maximum drinks/occasion 14.8 (5.11) 13.6 (4.71) 14.7 (5.44) 15.1 (4.95) 15.9 (5.16) 0.82 .016c

Usual drinks/occasion 3.3 (1.48) 2.7 (1.42) 3.0 (1.17) 3.6 (1.48) 4.4 (1.91) 8.81*** .148b

Usual frequency/month 17.5 (7.25) 12.2 (7.26) 17.2 (6.91) 19.9 (6.25) 17.6 (8.02) 13.11*** .208b

No. DSM-IV AUD criteria items endorsed 5.0 (2.47) 3.8 (1.68) 4.5 (2.69) 5.8 (2.28) 6.2 (2.14) 6.37*** .112b

DSM-IV AUD dependence diagnosis 61.5% 48.0% 47.4% 72.9% 93.3 16.38*** .342c

Alcohol treatment, formal or self-help,
% yes 20.5% 4.0% 15.8% 20.3% 66.7 24.56*** .432c

Drug-related items ages 20–50, % yes
Tobacco use 62.8% 60.0% 71.9% 55.6% 60.0% 2.36 .148c

Cannabis use 85.3% 80.0% 84.2% 86.4% 93.3% 1.44 .095c

Cocaine use 54.5% 48.0% 56.1% 50.8% 73.3% 2.95 .138c

Amphetamine use 48.7% 48.0% 50.9% 44.1% 60.0% 1.38 .095c

Cannabis use disorder 25.6% 12.0% 17.5% 32.2% 53.3% 11.77** .286c

Cocaine use disorder 19.2% 20.0% 17.5% 18.6% 26.7% 0.66 .063c

Amphetamine use disorder 3.8% 8.0% 1.8% 1.7% 13.3% 6.23 .205c

Notes: SDPS = San Diego Prospective Study; DSM = Diagnostic and Statistical Manual of Mental Disorders; AUD = alcohol use disorder; SRE-5 =Self-
Report of the Effects of alcohol measure of the number of drinks needed for effects the first 5 times of drinking; SRE-T = Self-Report of the Effects of alcohol
measure total (higher SRE values = the need for more drinks for effects, i.e., a lower LR per drink [single assessment]); LR = level of response to alcohol;
maximum drinks/occasion = maximum value across time points; usual drinks/occasion and usual frequency/month = average values across time points; no.
DSM-IV AUD criteria items endorsed = number of the 11 criteria met when all time points are considered; dichotomous items (yes/no) = at any time point.
aDSM-IV AUD = alcohol use disorder (abuse or dependence) from the DSM, Fourth Edition; DSM-5 AUD = alcohol use disorder from the DSM, Fifth
Edition; beffect sizes for analyses of variance: partial eta square ($p

2) [.01 = small, .06 = medium, .14 = large]; ceffect sizes for chi-squares: Cohen w [.10 =
small, .30 = medium, .50 = large].
*p < .05; **p < .01; ***p < .001.

TABLE 4. Binary logistic regression analyses using relevant age 20–50 variables from Table 3 to predict each of the four outcomes ages 50–55; odds ratios
[95% confidence interval]

Outcomes

Group 1 Group 2 Group 3 Group 4
Low-risk drinking High-risk drinking DSM-5 AUD Abstinent

Group characteristics (n = 25, 16.0%) (n = 57, 36.5%) (n = 59, 37.8%) (n = 15, 9.6%)

SRE-T based LR, higher values = lower LR/drink 0.62 [0.34, 1.16] 0.66 [0.43, 1.00]* 1.42 [0.95, 2.12] 2.23 [1.12, 4.43]*
Age onset DSM-IV AUD 0.64 [0.37, 1.08] 1.64 [1.12, 2.38]** 0.82 [0.55, 1.22] 0.61 [0.22, 1.63]
Usual drinks/occasion 0.76 [0.38, 1.52] 0.83 [0.51, 1.35] 1.22 [0.76, 1.95] 1.37 [0.67, 2.82]
Usual frequency/month 0.46 [0.27, 0.79]** 1.02 [0.71, 1.47] 1.72 [1.18, 2.53]** 0.58 [0.27, 1.27]
Number DSM-IV AUD criteria items endorsed 0.76 [0.36, 1.62] 1.10 [0.66, 1.81] 1.29 [0.78, 2.13] 0.62 [0.26, 1.48]
Alcohol treatment, formal or self-help, % yes 0.38 [0.04, 3.51] 1.32 [0.47, 3.66] 0.32 [0.12, 0.90]* 7.53 [1.72, 32.90]**
Cannabis use disorder, % yes 0.44 [0.10, 1.83] 0.54 [0.23, 1.28] 1.36 [0.60, 3.04] 5.65 [1.42, 22.41]*

Nagelkerke pseudo R2 .30*** .15** .20*** .39***

Notes: Continuous variables were entered here as z-score values. SRE-T = Self-Report of the Effects of alcohol measure total (higher SRE values = the need for
more drinks for effects, i.e., a lower LR per drink); LR = level of response to alcohol; DSM-5 AUD = Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition, alcohol use disorder; DSM-IV AUD = alcohol use disorder (abuse or dependence) from the DSM-IV.
*p < .05; **p < .01; ***p < .001.

disease, stroke, cancers, and other adverse health outcomes
that are likely to contribute to a shortened life span (Ferreira
& Weems, 2008; Holahan et al., 2015; Lundin et al., 2015;
McCaul et al., 2010).

Persistent abstinence (Group 4) was not only relatively
rare but was also consistent with Hypothesis 4 and several

other studies (e.g., Dawson et al., 2012; Helzer et al., 1985;
Vaillant, 2003). These men had the lowest LR to alcohol
and reported the highest alcohol quantities, problems, and
rates of alcohol dependence. More research is needed, but
one possible explanation for this finding is that experiencing
greater alcohol-related problems, perhaps as a consequence
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of a lower LR to alcohol, may have contributed to men in
Group 4 seeking help, and their exposure to treatments
(many of which are abstinence oriented) may have made
abstinence especially acceptable to members of Group 4.
Their cannabis-related problems may have also increased the
likelihood of entering substance-related programs.

Table 4 used a binary logistic regression analysis to
evaluate how the predictors of group membership operated
when considered in the same analyses. Focusing primarily
on statistically significant findings in Table 4, a lower num-
ber of drinks needed for effects on the SRE (or a higher LR
per drink) was associated with a lower likelihood of being
categorized as a high-risk drinker at age 50–55, and the
need for more drinks for effects (or a lower LR per drink)
was associated with a greater likelihood of being abstinent
during the age 50–55 follow- up. Although not statistically
significant, the pattern in Table 4 indicated the possibility
that the need for more drinks for effects (a lower LR) might
have increased the chances of meeting criteria for an AUD
on follow up but decreased the chances of falling into the
low-risk drinking category. Drinking frequency also con-
tributed significantly to two regression analyses, with prior
lower frequencies robustly predicting low-risk drinking and
prior higher frequencies indicating a higher risk for meeting
DSM-5 AUD criteria after age 50. Prior frequencies might
be a measure of the importance, or salience, of alcohol to
probands in these outcome groups. Past experience with
formal treatment or self-help groups was significantly asso-
ciated with later abstinence and was less likely to be seen in
participants with active DSM-5 AUDs during the age 50–55
follow-up. Later onset AUDs predicted only high-risk drink-
ing in Table 4 and may have related to the development of
an AUD at a time with greater maturity and life experiences,
which, in turn, might be associated with less likelihood of
alcohol-related life problems even in the context of contin-
ued risky drinking.

Cannabis use disorder histories also significantly pre-
dicted one outcome, abstinence, perhaps reflecting cannabis-
related interference with cognitive functioning in AUDs that
might contribute to more severe alcohol problems, as pro-
posed in a recent article (Schuckit et al., 2017), and/or may
have contributed to the probability of seeking help. More
research will be needed with additional populations of older
individuals with AUDs to determine whether these findings
are replicable and apply to other samples of older individuals
with histories of AUDs.

The current data also generate some thoughts regarding
DSM AUD approaches over the years. Regarding criteria for
Group 3, we are aware that since 1987 (DSM-III-R), remis-
sion could only be diagnosed in the absence of endorsement
of any DSM criterion items. Thus, earlier analyses attempted
to define continued AUDs as endorsement of more than one
DSM criterion item, with the result that Group 3 constituted
56% of the outcomes. Although those analyses identified the

same predictors of outcome groups reported here, we were
concerned that such a severe restriction regarding what was
called remission might not fit the preferences of many cur-
rent clinicians (e.g., Gastfriend et al., 2007), and we decided
to use the DSM-5–based less demanding definition requir-
ing two criterion problems for an active diagnosis (Hasin
et al., 2013). There are no perfect and universally accepted
definitions for remission versus active AUDs, but we feel
the current approach is a reasonable compromise among
possibilities.

As is true of all studies, it is important to keep the find-
ings in perspective. The original sample was limited to non–
alcohol-dependent European American and White Hispanic
male college students or nonacademic staff, and additional
studies are needed to demonstrate if the current results gen-
eralize to women and to other samples. Also, although the
SDPS began with a relatively large population for such in-
tense every-5-year evaluations, the current analyses focused
on outcomes for men who developed AUDs, which, despite
the greater than 90% 35-year overall follow-up, produced a
modest 156 subjects.

Furthermore, the analyses were dependent on the existing
baseline data gathered four decades ago that included infor-
mation from multiple domains but offered a limited number
of specific variables in each category. In addition, although
data from additional informants were used for evaluations
at ages 30, 35, 40, and 45, financial restrictions contributed
to the decision to gather data only from probands at the two
most recent assessments, with a potential for underreport-
ing of heavy drinking and alcohol problems. Finally, it is
important to remember that Table 4 presents four separate
binary regression analyses, and although Bonferroni correc-
tions for multiple testing would still be significant for the R2

values and for specific predictors with p values less than .01,
predictors in Table 4 with p values less than .05 are more
tenuous.

In summary, these data described the age 50–55 out-
comes for 156 higher educated and accomplished men who
developed an AUD during the prior 30 years. For most, their
AUDs were persistent and severe, despite which their accom-
plishments did not fit the public stereotype of the “average
alcoholic.” Their achievements and public persona in their
50s underscore the importance of clinicians screening all
patients for possible AUDs, including those with high levels
of life achievements. The robust predictions of alcohol prob-
lems from their LR in this and other studies offer potential
promise in instituting earlier intervention programs based on
tailored feedback about their vulnerability (Schuckit et al.,
2016).
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