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Abstract

As part of the special issue of Development and Psychopathology honoring the remarkable contributions of Dr Dante Cicchetti, the current
paper attempts to describe the recent contributions that a developmental psychopathology perspective has made in understanding the
development of alcohol use and alcohol-related problems over the lifespan. The paper also identifies some of the future challenges and research
directions. Because the scope of this task far exceeds the confines of a journal length article this paper does not attempt a comprehensive review.
Rather, it builds on an earlier review and commentary that was published in Development and Psychopathology in 2013, with a similar goal.)
Building on that work and updating its conclusions and suggestions for future directions, the current paper emphasizes findings from the

research areas that were identified for further study in 2013 and the findings that have been published since that time.
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We are delighted to contribute to this special issue of Development
and Psychopathology to honor the remarkable career contributions
of Dr Dante Cicchetti. In his 1984 editorial in Child Development,
Dr Cicchetti wrote about the historical isolation of academic
psychology from clinical psychology and psychiatry and emphasized
the importance of integrating multiple disciplines and multiple
levels of analysis within a developmental psychopathology
framework. In the 40 years since that influential special issue, the
field of developmental psychopathology has grown dramatically
and made major contributions to the understanding of trajectories
of adaptation and maladaptation over the lifespan, as exemplified by
Dr Cicchetti’s own ground-breaking work.

In this paper, we attempt to describe recent contributions of a
developmental psychopathology perspective to understanding the
development of alcohol use and alcohol-related problems over the
lifespan and to identify some of the future challenges and research
directions. We recognize that the scope of this task far exceeds the
confines of a journal length article so we do not attempt a
comprehensive review. Rather, we build on an earlier review and
commentary that we published with colleagues in Development
and Psychopathology in 2013, that had a similar goal (Chassin
et al.,, 2013).
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Our earlier paper largely focused on studies of three major multi-
level developmental pathways underlying the development of alcohol
use and alcohol-related problems, noting that these pathways were
probabilistic, and not mutually exclusive, demonstrating equifinality
and multifinality. These pathways, which still dominate the research on
alcohol use disorders (AUDs), are the externalizing pathway, the
internalizing pathway and the alcohol effects pathway. The internalizing
and externalizing pathways emphasize gene-environment interplay
between child temperament and parenting behaviors that results in
children who are dysregulated, resulting in internalizing and/or
externalizing symptomatology. In a developmental cascade, those
children experience early school difficulties. Externalizing children
are likely to either ‘select’ or be ‘selected” into affiliations with peers who
use alcohol or facilitate alcohol use whereas internalizing children
may use alcohol to regulate negative affect. The alcohol effects
pathway emphasizes the reinforcing effects of alcohol, suggesting that
individuals for whom alcohol has the largest positive benefits and the
least negative effects are most at risk (see e.g., Chassin et al,, 2013).

Our 2013 paper identified multiple directions for future research.
We called for research on the role of early trauma and expansion of
studies of gene-environment interplay with larger samples. We called
for studies of alcohol problems in midlife and late life as well as
studies of the consequences of adolescent drinking and the effect of
minimum legal drinking ages. Building on our earlier work, the
current paper emphasizes findings from the research areas that we
identified for further study. We focus on research findings published
since our 2013 paper and we attempt to highlight contributions of
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Development and Psychopathology

work that was conducted from a developmental psychopathology
perspective.

Characterizing the problem: definitions and the
epidemiology of alcohol involvement from a life
course perspective

Definitions and distinctions

When conceptualizing alcohol involvement over the life course,
we must first distinguish among various aspects of alcohol use and
its consequences. At the most basic level, we need to distinguish
alcohol consumption per se from its social, personal, and physical
sequelae, including but not limited to AUDs. It is also important to
delineate important facets of both consumption and consequences
since more refined distinctions have important implications for
understanding different etiological correlates and pathways and
consequences.

At its most fundamental level, we can distinguish whether
someone is a drinker or not; if someone does not drink, they are not
at risk for an AUD and related conditions. However, this crude
distinction obscures whether one is drinking infrequently and/
or at low levels or engaged in a heaver pattern of use." Various
governmental agencies (Dietary Guidelines Committee, 2020;
National Institute on Alcohol Abuse and Alcoholism (NIAAA),
2023) have attempted to provide guidance on what constitutes low
level or moderate use and have proposed criteria for drinking levels
that might be considered to be minimally harmful to overall health.
Recent guidelines have reduced the consumption levels that
are considered minimally harmful with respect to diverse health
outcomes and vulnerability to drinking problems. In the United
States, drinkers are encouraged to stay within both daily limits
(e.g., 1 drink/day for women, 2 drinks/day for men) and weekly
limits (e.g., 7 drinks/week for women, 14 drinks/week for men)
(Dietary Guidelines Committee, 2020; National Institute on
Alcohol Abuse and Alcoholism (NIAAA), 2023); Canada has
recently proposed low-risk drinking guidelines not to exceed 2
standard drinks per week (Paradis et al., 2023). The issue of where
to draw the threshold (or indeed, if there should be a threshold
versus a continuum of risk) and how to communicate this
information are areas of contemporary debate (Shield et al., 2024).
Especially controversial is the issue of whether or not such
guidelines should be developed for specific age groups (Global
Burden of Disease 2020, Bryazka et al., 2022).

“Binge drinking” and “high-intensity drinking” (HID)

Drinking at high levels is often the focus of developmental
psychopathology studies given the likelihood of acute harms
and association with AUDs. In particular, there is interest in
drinking that results in acute intoxication, often operationalized as
obtaining a blood alcohol concentration of .08% or more and the
associated concept of drinking four or more drinks (women) or five
or more drinks (men) over two hours (National Institute on

'Historically, interest in alcohol consumption has been concerned with drinking at
levels associated with “typical” adult consumption, that is, one or more full drinks on an
occasion. However, recently, there has been interest in “sipping” alcohol among children
and early adolescents (Donovan & Molina, 2008; Jackson et al., 2015; Watts et al., 2021),
whether the correlates of early sipping are similar to those of “full drinks” and whether such
early experimentation presages later heavy use or problems. Available data suggest that
even among 9 and 10-year old’s, these seemingly minor forays into alcohol sampling by
sipping are associated with externalizing related personality traits, mood disorder
symptomatology, and psychotic-like symptoms (Watts et al., 2021), all risk factors for
substance use problems.
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Alcohol Abuse and Alcoholism (NIAAA), 2023). Given that many
individuals drink at levels that far exceed the 44-/5+ threshold,
some recent research has focused on “high-intensity” drinking
(HID) or drinking at levels corresponding to eight or more
(women) or ten or more (men) on a drinking occasion (Patrick &
Azar, 2018). Of particular relevance to developmental studies,
the 4/5 binge drinking recommendation is based on assumptions
about “typical” body mass and ethanol metabolism of adults
and may not be optimal for comparing individuals at different
ages since both of these variables can change over the course
of development. Some researchers argue for different devel-
opmental thresholds based on body mass considerations alone
(Donovan, 2009).

Overall, level of consumption appears to be largely monoton-
ically related to a wide range of health outcomes, often as an
exponential function when one gets past low levels of consumption,
with the classic example being likelihood of fatal motor vehicle
crashes (e.g, Taylor & Rehm, 2012). In addition to some
consequences being associated with acute intoxication (e.g., injuries,
STIs) other medical consequences (e.g., various cancers and
gastrointestinal diseases) appear to reflect the cumulative effect of
drinking over time (e.g., Bergmann et al, 2013).> While the
association between alcohol and STIs is most likely mediated by
risky sexual behavior, it is also possible that some risk is conveyed by
alcohol’s effect on biological susceptibility to infection (Llamosas-
Falcon et al., 2023). Thus, multiple pathways, including both acute
and chronic effects of alcohol operating via different mechanisms
could contribute to a given alcohol-outcome relation.

The association between consumption and health must be
viewed developmentally since different ages are associated
with different health conditions and different vulnerabilities. For
example, alcohol-related adverse health effects in adolescents and
young adults are more likely to be attributable to intentional and
nonintentional injuries and infectious diseases where in older
adults, effects are more associated with cancer and cardiovascular
disease (Bryazka et al,, 2022). Moreover, these age effects are
conditioned by geographic regions since different regions of the
world tend to be characterized by different disease burdens which
are differentially affected by alcohol (Bryazka et al., 2022).

Although heavy consumption is associated with a host of
behavioral, medical, and public safety concerns and those who
drink more heavily are more likely to be diagnosed with an AUD,
the association is far from unity and some individuals diagnosed
with mild or moderate AUD report comparable heaviness of
drinking compared to those with severe AUD (e.g., Lane & Sher,
2015). Even among those reporting binge drinking on a daily basis,
a substantial minority (28% of young adults 21-37 and 34% of
older adults 38+) failed to meet criteria for an AUD (Vergés et al.,
2018) in one national study. On the other hand, many individuals
who meet criteria for AUD do so with relatively light drinking
patterns. Although alcohol consumption is a necessary condition
for diagnosing with an AUD, amount or frequency of consumption
is not part of the criteria set or diagnostic algorithms for AUDs.

2Until recently, low level use, in comparison to abstention or heavier use, was
considered “healthy” (at least for middle-aged men) (e.g., Klatsky et al., 1992). However,
these findings have been challenged by newer data and by meta-analyses that attempt to
control for the “sick quitter” effect (i.e., some individuals quit drinking alcohol because of
health-related issues) (e.g., Stockwell et al., 2016; Zhao et al., 2023). While some meta-
analyses suggest that for some medical conditions, lower levels of alcohol use may pose
little risk and may even have salutary effects on conditions like ischemic heart disease and
Type 2 diabetes (e.g., Rehm et al., 2021), there appears to be consensus that consumption of
approximately 2 standard drinks/day or more is generally associated with poorer health
outcomes at any age (e.g., Rehm et al,, 2021).
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AUD criteria set and diagnostic algorithm

In the Diagnostic and Statistical Manual, version 5 (DSM-5;
American Psychiatric Association, 2013) AUD diagnosis is based
on meeting two or more of 11 diagnostic criteria: hazardous use
(e.g., drinking and driving), drinking despite social interpersonal
problems related to use, failure to fulfill role responsibilities,
withdrawal, tolerance, repeated attempts to quit or cut down, much
time spent using and getting over the effects of drinking,
continuing to use despite physical/psychological problems related
to use, giving up important activities due to use, and craving
alcohol. Within DSM-5, the severity of an AUD is based on
criterion counts with 2-3 criteria met considered mild, 4-5 criteria
met considered moderate, and 6+ criteria met considered severe
irrespective of specific criteria met. Many individuals meeting
minimum criteria for an AUD do not fit clinical and lay stereotypes
of or addiction (Bickel et al., 2019; Lane & Sher, 2015) as someone
can diagnose with an AUD on the basis of having, say, some
tolerance to alcohol and a heedless pattern of drinking
(e.g., hazardous use) with no signs of compulsive use, craving,
withdrawal, or major interpersonal, psychological, or physical
problems (Bickel et al., 2019).

AUD heterogeneity

There are 2036 possible AUD symptom configurations (out of
2048 possible combinations of the 11 AUD criteria) and, especially
within mild and moderate levels of severity, there can be no or little
overlap in symptoms profiles between two individuals with AUD.
Severe AUD, which requires 6 or more criteria, guarantees at least
minimal overlap but the symptom profiles of these individuals still
display considerable heterogeneity (Lane & Sher, 2015). The exact
nature of the heterogeneity is important since recent research
indicates that only some criteria presage progression from mild-
or moderate-severity AUD to severe AUD (Miller et al., 2023).
This high degree of heterogeneity and lack of a conceptual “core” to
the construct of AUD has led some investigators to consider
alternatives to the overall syndromal approach embodied in the
DSM. At least three of these alternative approaches warrant
mention. The first is the abandonment of the categorical approach
that is embodied in the DSM-5 in favor of a hierarchical,
dimensional approach that views alcohol-related pathology as part
of higher-order dimension of externalizing pathology as in the
Hierarchical Taxonomy of Psychopathology (HiToP; Kotov et al.,
2017). Such a dimensional approach eschews what some may
argue is the arbitrary categorical distinction between the presence/
absence of disorder and makes the additional prediction that AUD
severity is not just related to comorbidity but also the severity of
comorbid conditions (e.g., Helle et al., 2020).

A second development is the movement away from diagnostic
entities towards studying symptoms as important phenomena in
their own right, a tactic employed in symptom network modeling
approaches (e.g., Anker et al., 2017; Conlin et al., 2022; Huth et al,,
2022). Such approaches are well suited for studying the functional
relationships among symptoms and the unfolding of more severe
symptomatology and holds the potential for more clearly
delineating cascades and symptom progression associated with
different etiologies.

A third approach is an endophenotypic one that focuses on
underlying mechanisms/processes such as the Alcohol Addiction
Research Domain Criteria/Addictions Neuroclinical Assessment
(AARDoC/ANA, Kwako et al., 2016), the Etiologic, Theory Based,
Ontogenetic Hierarchical Framework (ETOH; Boness et al., 2021),
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and NIDA'’s Phenotyping Assessment Battery (PhAB; Watts et al.,
2023). Such endophenotypic approaches arguably facilitate trans-
lation between basic research on different pathways to addiction
prominent in developmental psychopathology approaches and
potentially identify promising targets for intervention. For study-
ing AUDs developmentally, these endophenotypic approaches
are arguably less “hobbled” than symptom-based approaches,
which suffer from the dual problems of relevance of particular
diagnostic criteria for different life stages and situational contexts
as well as developmental variation in assessing these criteria
described in the next section. However as noted by Conradt et al.
(2021), despite holding great promise for a more refined approach
to studying developmental psychopathology and consistency with
ideas outlined by Cicchetti (1984), these approaches are not as
developmentally informed as they could be.

Developmental considerations

Developmental issues affect the diagnosis of AUDs (and dimen-
sional alternatives such as HiToP) in, at least, two major ways:
(1) developmental relevance of various criteria, and (2) age-related
understanding of interview questions used to diagnose AUDs
(Marmet et al,, 2019). In the case of developmental relevance,
compulsive use is assessed, in part, on the basis of role interference
(e.g., as a parent, worker, student). However, various important life
roles change as a function of development. For example, the
responsibilities of adolescents or emerging adults are often more
limited than those in mid-adulthood. However, in later adulthood,
the situation may reverse with reduced parenting and work
responsibilities as children become independent and with retire-
ment. With respect to age-related understanding of interview
questions designed to assess AUD criteria, querying about
change in amount of alcohol needed to achieve a certain effect
(i.e., tolerance) requires detailed consideration of someone’s
drinking history (Chung & Martin, 2005; O’Neill & Sher, 2000).
Consequently, it is not surprising to find that the self-reported
prevalence of tolerance decreases rapidly in early adulthood even
though one would expect it to be increasing as a function of
neuroadaptation (Marmet et al., 2019; O’Neill & Sher, 2000).
Notably, “drinking more than intended” is often misinterpreted in
ways that could lead to false positive reports (e.g., drinking in
response to peer pressure rather than impaired control) or possibly
false negative reports (e.g., the question presupposes limits which
may not be present, especially. in younger individuals). Given
variation in the developmental relevance and age-related under-
standing of survey questions, researchers have called for more
nuanced and developmentally sensitive assessment of AUD criteria
(e.g., Karriker-Jaffe et al., 2015). Nevertheless, available data need
to be viewed through the lens that assessments of AUD might not
be equally reliable and valid over the life course. For example, in a
study of DSM-IV dependence criteria, Vergés et al. (2021), found
that some criteria (persistent desire or unsuccessful efforts to cut
down or control drinking and drinking despite physical or
psychological problems) were less predictive of re-endorsement
(i.e., persistence) three years later in younger as compared to older
adults and speculated that this was “spurious desistance
(particularly from milder AUDs) due to false positive symptom
endorsement” (p. 454). The dramatic increase in AUD prevalence
in emerging adulthood may be due, in part, to age-related
problematic criteria (although desistance of AUD in the third
decade of life appears to be largely a valid finding; Vergés et al.,
2012). These caveats must be considered when examining the age-
prevalence curves described below.
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Race/ethnicity and cultural variables in AUD diagnosis

When trying to understand group differences in the development
and course of drinking, a number of considerations come into play
ranging from population stratification of alcohol metabolizing
enzymes (Wall et al, 2016) to macro-environmental, cultural
variables. However, overall, these pharmacokinetic differences
may be less important than other risk factors (Jones, 2019).

Of particular importance from a developmental psychopathol-
ogy perspective is whether there is intrinsic bias in diagnostic
criteria that will tend to either over-pathologize certain groups or
fail to resolve important symptomatology. Boness et al. (2023) have
recently argued that traditional diagnostic approaches overly focus
on presumed deficits within an individual and fail to consider who
is defining what is normal and pathological and, equally if not
more importantly “contributions of systemic factors and contexts
that may influence alcohol consumption” (p. 308). They go
on to argue that “considering contextual factors in parallel to
mechanisms may also encourage more explicit treatment of AUD
as a ‘culturally bound syndrome’ influenced by sociopolitical
factors” (p.310).

Recent data from electronic health records (EHRs) in a large
cohort of more than 700,000 veterans (Vickers-Smith et al., 2023)
suggest considerable bias in that there is substantial variation
in rates of clinical (ICD-defined) AUD across race/ethnicity,
with Black adult males having substantially higher prevalence of
AUD in comparison to Hispanic and White adult men at a given
level of consumption for all but the highest and lower levels of
consumption. A similar, but not identical pattern, was observed in
women. Note that these racial disparities were not evident when
comparing rates of medical conditions associated with heavy
alcohol consumption. In combination, these findings suggest there
might be significant racial bias in the diagnosis of AUD, at least in
clinical practice. This bias might reflect under-diagnosis in White
patients, over-diagnosis in Black patients, or both.

Vickers-Smith et al. (2023) point out that population-based
epidemiological studies using standardized, structured interviews
fail to reveal the type of disparities noted in their study. Indeed, in
large, population-based studies such as NESARC-III (Grant et al.,
2015), lifetime AUD rates were higher in White (32.6%) than in
Black (22.0%) participants suggesting clinical bias more than
definitional bias was primarily responsible for the observed
differences in the Vickers-Smith et al. (2023) study but the
question remains open.® Item Response Theory (IRT) studies have
demonstrated differential item functioning (DIF) across race/
ethnicity groups. For example, Harford et al. (2009) found,
“compared to their White counterparts with the same AUD
severity, Black males were more likely to report tolerance,
withdrawal, and legal problems and less likely to report hazardous
use.” Indeed, the high DIF surrounding legal problems led to this
criterion being dropped in the DSM-5 (Hasin et al, 2013).
However, AUD-IRT meta-analyses have demonstrated consid-
erable heterogeneity of both thresholds and discrimination
estimates across AUD assessment instruments (Lane et al., 2016;
Vize & Lane, 2022) but owing to a lack of diversity in many existing

3Careful examination of NESARC-III past-12-month data (Grant et al., 2015) indicates
that White and Black participants have comparable AUD prevalences and focusing on
Severe AUD, rates appear somewhat higher in Blacks (3.9%) vs. Whites (3.2%). Because the
VA Study used lifetime rates from EHRs, it makes some sense to use lifetime rates from
NESARC-III. However, lifetime rates derived from a single assessment occasion are known
to grossly underestimate rates derived from multiple assessments in survey studies (Haeny
etal., 2014). Consequently, attributing the bias to clinicians rather than something intrinsic
to the criteria and their operationalization is likely premature.
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AUD-IRT studies, the reliability of DIF associated with race/
ethnicity has not been systematically explored across studies. Based
on the existing literature, it would seem that there is some degree of
systematic bias in diagnostic criteria, their operationalizations, and
their implementation. Characterizing the nature and extent of such
biases is important for both basic research and clinical practice and
should be a high priority for research on the validity of diagnosis
across different demographic groups. Since there is evidence
that not just overall prevalence of AUD appears to vary by
race/ethnicity but that the shape of the age-prevalence curves
does too (e.g.,Vasilenko et al,, 2017), it is important to consider
whether such findings reflect true differences or higher-order
(e.g., ageXrace) DIF.

Age-related prevalence curves of consumption and AUD

If there is one salient “fact” about the epidemiology of both alcohol
consumption and AUD it is that there are strongly age-graded
systematic increases in the prevalence of both variables in late
adolescence and early adulthood, peak prevalences typically
observed in the third decade of life, and decreases in the prevalence
thereafter (e.g. Vergés et al.,, 2012). Figure 1 provides illustrative
recent data from two national studies in the United States that
sought to characterize alcohol use and AUDs from adolescence
into late adulthood.

Figure 1 (left panel) illustrates some prototypic patterns of
alcohol consumption prevalence from late adolescence through
later adulthood. Note these US-based data show large increases in
the prevalence of any past-month consumption as late adolescents
approach and then traverse the minimal legal drinking age
(MLDA) with relatively stable high rates throughout adulthood.
A similar pattern is noted in the prevalence of “binge drinking”
(defined as drinking five or more drinks “in a row”) with the
notable exception that we see more desistance in this behavior in
mid to later adulthood. (Not shown in Figure 1 is the prevalence of
daily drinking which shows a considerably lower prevalence but a
different developmental pattern with individuals showing a steady
pattern of increase from age 18 (~1%) to age 60 (~14%).)

While, at least in the US, the prototypic pattern of increasing
rates of binge drinking during the teen years, peak bingeing during
in the early 20s, and decreasing rates of binge drinking thereafter
has held firm, there has been a notable shift in both the timing of
peak prevalence and the rate of decrease following this peak over
the past 30 years, with later-born cohorts exhibiting later peaks and
slower declines, especially among women (Patrick et al., 2019).
While changes in the MLDA and changes in a variety of social roles
(e.g., college attendance, marriage, parenthood) could explain
some of the observed changes in the age-prevalence curves of binge
drinking through early adulthood, adjusting for these covariates
did not eliminate the cohort differences in these age-prevalence
curves (Patrick et al., 2019). Shifts in the age-prevalence curves of
drinking in recent years are not limited to the US but despite
superficial similarities, are not necessarily attributable to the same
factors. For example, decreases in “overall consumption” have been
observed in Russia in more recently born cohorts, ostensibly due to
economic factors and reduction of disposable income resulting in
not only a decrease in overall consumption but more notable
decreases in the consumption of spirits (vodka) (Radaev &
Roshchina, 2019). Overall, decreases in youthful drinking appear
to have global dimensions with similar observations in the UK,
Europe, and Australia. In the United States, however, this decrease
represents an increased age of onset and a more protracted period
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lllustrative Age Gradients for Alcohol Consumption

Measures and AUD in two National Samples

Past 12 month DSM-5 AUD Prevalence
Rates sadapted from Grant et al., 2015;

Recent Alcohol Use in the Monitorin
Future Panel Study in 2021 (adapted from
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; Tables 8 and 9)
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of excessive drinking (Patrick et al., 2019) and its attendant harms,
which are important to understand from a basic developmental
perspective and for public health efforts.

As shown in Figure 1 (right panel), the overall pattern of past-
12-month AUD prevalence largely mirrors that observed for binge
drinking despite the fact that AUDs are often assumed to be more
severe conditions and the stereotype of someone diagnosing with
an AUD is not someone in their early 20s*. With the introduction
of DSM-5, AUDs are now scaled on a severity gradient and so it is
useful to consider whether there are differential age patterns
associated with the severity of the AUD diagnosis. One might
speculate that developmentally limited forms (those evident only
in adolescence and/or early adulthood) would be the most likely to
be “mild” in severity. However, the proportion of cases that are
“mild” remains relatively constant (about 50% of all cases from
ages 18 to 64). Perhaps equally important, the proportion of both
“moderate” and “severe” cases also remains fairly constant from
late adolescence throughout most of adulthood.

One explanation for the high prevalence of AUDs exhibited by
younger adults is that many of these diagnoses are false positives
based on either limitations of current assessment procedures or the
developmental relevance of different diagnostic criteria. However,
if this was the case we would expect overall desistance rates to vary
dramatically over age, with younger individuals showing higher
rates of desistance/remission owing to the presumed higher
instability of false positive endorsements. (We might also expect to
see larger decreases in younger adults due to higher rates of
role transitions.) However, Vergés et al. (2012), found that while
desistance/remission rates are somewhat higher among those
younger than 30, most of the dramatic age-related decrease in
prevalence rates comes from decreases in “new onsets” and
“recurrences.” That is, “maturing out”/desistance doesn't fully
(or even largely) explain the large decreases in the age-prevalence
curves of AUDs. Moreover, much of the higher levels of desistance
noted in the third decade of life appears to come from individuals
“maturing out” of more severe AUDs rather than mild or moderate

“In one multi-site study across six European countries, Rehm et al. (2015) found that the
prevalence of structured interview-based diagnoses of alcohol dependence versus primary
care physicians clinical diagnoses (which were based on a standardized set of measures)
were roughly comparable. Notably, there was relatively little overlap in the “cases”
identified by both methods. Perhaps more critical from a developmental perspective, the
age-prevalence trend of diagnoses derived from the structured clinical interviews roughly
mirrored those of general population, epidemiological surveys, that is, peak prevalence in
the 20s and monotonically declining thereafter. However, the clinicians’ diagnoses showed
the opposite trend, with the lowest prevalences in the 20s and the highest in late adulthood!!
Consequently, epidemiologic data do not necessarily comport with clinicians’ perceptions.
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AUDs (Lee et al., 2018). This suggests that despite the fact many
cases of AUDs in the 20s are, by definition, “developmentally
limited” in that they are likely to remit, they can often be fairly
severe, at least symptomatically.

As noted earlier, population-based samples reveal racial
differences in the age-prevalence curves for AUD. For example,
in emerging adulthood, Whites have significantly higher rates of
AUDs than Blacks and Latinos However, there is a steeper decrease
among Whites and by the mid-30s rates of AUD and are similar
among Whites and Blacks, both of whom diagnose more frequently
than Latinos. These differences disappear as the overall prevalence
continues to decline so that by late adulthood, prevalence in all
groups tend to be low and similar (see Vasilenko et al.,, 2017).

The importance of a global perspective

Although data from the US and other Western nations help to
define the phenomena of interest, a global perspective is also useful
because important determinants of drinking vary dramatically
across culture and can be developmentally graded. Perhaps the most
tangible example is the dramatic variability across countries in the
minimum legal drinking age (MLDA; World Health Organization,
2018). For example, some countries (e.g., Afghanistan, Iran) have
total bans on alcohol and others have no MLDA (e.g., Bangladesh,
Benin, Guinea). Most countries have limits on sales ranging from
ages 16-21 (World Health Organization, 2018) with the United
States having one of the highest MLDAs, at age 21. The MLDA
appears to be meaningfully related to drinking patterns developing
in late adolescence and carrying over into later adulthood
(Luukkonen et al., 2023). Legal access to alcohol is associated
with the frequency and intensity of drinking, and these effects
appear to be stronger in boys and those from lower social classes
(Ahammer et al, 2022). Although many believe that the older
MLDAs such as in the US may have contributed to drinking excess
in adolescence...a “forbidden fruit” or psychological reactance
explanation, data suggest that adolescents in countries with lower
MLDA s typically drink more than their North American age peers
(Grube, 2005).

A global perspective on alcohol consumption challenges
parochial views of the nature of drinking, its course, and its
correlates and cautions us not to overgeneralize our theories.
As described earlier, in the US and other Western cultures, there
is a strong age-graded, relation between various aspects of
consumption (and correlated problems), most typically, systematic
increases in consumption during adolescence and young
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adulthood with decreases in later adulthood. However, cross-
national studies indicate that these “developmental aspects” of
drinking are not universal and age-related declines in consumption
tend to occur less outside of North America and Europe (Wilsnack,
2012). Even if there are strong common developmental phenom-
ena (e.g., age-related changes in sensitivity to the motivational
properties of alcohol such as reinforcement and punishment)
observable across human and non-human animals, these universal
influences are moderated by effects of cultural context, which
cannot be ignored.

The importance of cohort and period effects

Cohort effects

As noted above, we must consider how historical periods shape
not only overall prevalence rates but also the factors behind these
shifts so that we can understand them from a developmental
psychopathology perspective. For example, in a meta-analysis of
six large, nationally representative U.S. studies conducted between
2000 and 2015 (Grucza et al., 2018), past-year prevalence of any use
was found to increase overall, reflecting a cohort effect (an effect
based on the individual’s year of birth) with those born in more
recent years showing higher consumption rates. However, this
overall increase was largely attributable to women who showed
significant increases in past-year drinking in comparison to men
whose prevalence was largely unchanged over this period. Of
particular interest to developmental theory, the largest increases
were observed among those who were older in age. The past-year
prevalence of binge drinking also increased over this fifteen-year
period. While younger individuals tended to binge more frequently
than those who were older (> 50 years of age), here too the oldest
participants showed the biggest increases. As noted by Grucza and
colleagues, although the increases in the older cohorts are generally
modest, the health-related vulnerabilities of older individuals
magnify the expected effects of increased consumption: “. .. it is
clear that elevated binge drinking rates among older Americans
correspond to a significant increase in alcohol-related morbidity.
These observations shed some light on the apparent paradox
between relatively small increases in per capita alcohol con-
sumption and large increases in alcohol-related health problems”
(Grucza et al., 2018, p. 1948)°. However, we should not necessarily
assume that just because key aspects of drinking have been
changing over time that established correlates of drinking are
changing too. For example, in a multi-cohort study of Australian
adolescents, Taylor et al. (2024), found significant increases in
alcohol abstinence in more recently born cohorts but found that
the personality and sociodemographic correlates were similar
across cohorts.

Period effects

While cohort effects are those associated with the historical time in
which someone was born, period effects refer to effects that
influence individuals at the same point in time. It is worth noting
that levels of alcohol consumption and associated problems have
varied greatly over history (e.g., Hanson, 2013). With currently
increasing concerns about the effects of alcohol on health, new
drinking guidelines, and increased stigmatization of even lower
levels of consumption, could tend to suppress overall levels of
drinking. Consequently, we must further consider the historical

SLee et al. (2023) noted that health concerns tended to lead to longitudinal reductions in
drinking, especially among older adults but that this phenomenon appeared limited to
those with limited AUD symptoms.
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time period under consideration and how risk factors can be
amplified or muted based on the larger sociohistorical context.

With the COVID-19 pandemic, there has been intense interest
in how this major event influenced alcohol involvement. In a
systematic review Sohi et al. (2022), found that the effects on
alcohol consumption appeared to vary considerably across the
(largely, high-income) countries included in their review and
tentatively concluded that “alcohol use may have decreased in
some countries, while heavy episodic drinking and the proportion
of people with problematic alcohol use may have increased
“(p. 498). The authors speculated that some of these effects may be
attributable to increases in off-premise consumption (e.g., “homes”
broadly defined) in response to decreases in on-premise (e.g., bars,
restaurants) consumption. A recent set of analyses based on the
Monitoring the Future Study (Patrick et al., 2022), found that
expected (taking into account ongoing historical changes) past-
month drinking prevalence during COVID ostensibly decreased
while drinking frequency ostensibly increased and, for young
adults age 19--30 binge drinking increased among drinkers.
For middle adults (age 35-55), there was in increase in daily
drinking. In addition, there was an increase in drinking to cope and
more in-home drinking. Moreover, these findings tended to be
moderated by age.

Taken together, these findings highlight the embeddedness of
lifetime courses of alcohol involvement within larger social and
historical backgrounds. From a methodological perspective, they
point to the value of cohort-sequential designs in providing an
enriched empirical database for understanding developmental
psychopathological phenomena so that age, period, and cohort
effects can be separately estimated.

Identifying developmental pathways and mechanisms

Gene-environment interplay and the developmental
psychopathology of AUDs

One assumption of the developmental psychopathology
approach to AUDs is that there are multiple etiological pathways.
As described earlier, some of these pathways are alcohol-specific,
focusing on the development of individual differences in the acute
reinforcing and punishing effects of alcohol and neuroadaptive
changes associated with chronic use. Others are more general,
including the development of externalizing and/or internalizing
problems, which, in turn lead to affiliation with alcohol-using
peers who facilitate alcohol involvement (externalizing pathway)
or motives to drink to cope with negative affect (internalizing
pathway). Developmental psychopathology studies of non-
alcohol-specific pathways have focused on temperament/
personality and the socializing influences of parents and peers
in childhood and adolescence, because adolescence is the typical
period for drinking initiation. Broadly speaking, these studies
have hypothesized that children with particular high -risk
temperaments who receive poor parenting are likely to develop
internalizing and/or externalizing problems and that these
problems also make more likely for them to affiliate with peers
who model and encourage alcohol use (see Chassin et al., 2013).

One important contribution of the developmental psychopa-
thology perspective has been to promote the study of gene-
environment interplay in these etiological pathways. A long history
of twin and adoption studies have reported that AUDs show
significant heritability, but developmental psychopathology
theory has produced complex, multilevel studies to directly test
gene-environment interaction and gene-environment correlation
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processes underlying parent and peer influences over development
(Elam et al., 2023; Wilson & Rhee, 2022). Recently, these have
included measured genomic risk (often polygenic risk scores, PRS).

Although non-genetically informed studies have provided
consistent evidence of parent monitoring, support, and discipline
predicting adolescent drinking, (Chassin et al., 2013), some recent
genetically informed studies have produced more mixed findings.
For example, Zheng et al. (2023) found that correlations between
parent supervision and peer drunkenness and alcohol initiation
were explained by genetic rather than environmental risk.
Moreover, parent supervision moderated genetic risk in opposite
directions for alcohol use initiation at ages 12 and 15 (increasing
risk at age 12 and decreasing risk at age 15). Stephenson et al.
(2022) found little prediction from adolescent social relationships
to alcohol resistance among individuals at genetic risk, with the
exception of father-child relationship quality. Similarly, Gresko
et al. (2022) studied adopted and non-adopted adolescents and
found that only parent-child relationship quality (but not other
parenting measures) predicted drinking outcomes. Thus, there was
little evidence of environmental effects of parenting other than
parent-child relationship quality (which predicted drinking among
both adoptive and non-adoptive families). Finally, Pasman et al.
(2023) did not find parenting effects on drinking outcomes at age
22. The mixed findings from these examples suggest that the
socializing influences of peers and parents are unlikely to operate
as simple environmental main effects on the development of AUDs
but rather need to be considered in the context of gene-
environment interplay.

One recent trend in genetically informed studies of AUD
etiology is the use of polygenic risk scores to study what Reiss and
Leve (2007) termed social mediation of genetic effects, or
sometimes called genetic nurturance (Thomas et al., 2023). That
is, gene-environment correlations can reflect processes by which
genetic risk causes particular environmental exposures, which then
cause alcohol use outcomes (Elam et al., 2023, Thomas et al., 2023).
Moreover, different forms of gene-environment correlations can
underlie social mediation. These include passive gene-environ-
ment correlation (for example parents providing both genetic risk
for alcohol-related outcomes and genetically influenced parenting
practices to their children), evocative gene-environment correla-
tion (for example a child’s genetically influenced temperamental
characteristics evoking particular social reactions) and active gene-
environment correlations (for example, adolescents with particular
genetically influenced personality characteristics, choosing par-
ticular peer environments).

There is some empirical support for these genetic nurturance
effects. Thomas et al. (2023) found that parent relationship discord
and divorce mediated the effects of parent genetic risk on offspring
alcohol outcomes. However, effects were found for a European
American subsample with no evidence of genetic nurturance
among a (smaller) African American subsample. Thus, etiological
mechanisms may vary with culture. Moreover, social mediation
effects may vary for different risk factors. Hicks et al. (2013), using
a twin design, found that socialization at age 11 (i.e., a willingness
to follow rules and socially conventional values, which was
moderately heritable) predicted exposure to risk environments,
which predicted substance use at age 17. However, boldness at age
11 (which was highly heritable), directly predicted later substance
use, without environmental mediation. It is worth noting that these
two studies also illustrate different forms of gene-environment
correlation. In the Thomas et al., study, the offspring exposure
to parent divorce and discord more likely reflects passive
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gene-environment correlation. In contrast, in the Hicks et al.
(2013) study, the environment included peer contexts, which
might be actively sought out differentially by children with
different personality risk (an example of active gene-environment
correlation). It is also possible that evocative gene-environment
correlations create social mediation of genetic risk. For example,
Elam et al. (2016) found that childrens’ polygenic risk predicted
their impulsivity, which predicted later family conflict, which then
predicted later substance use. They suggested that impulsive
children evoke higher family conflict. These social mediation
pathways represent an important contribution of the develop-
mental psychopathology perspective to understanding alcohol use
outcomes and they have potentially useful intervention implica-
tions. For example, framing parenting interventions to include
ways of coping with evocative effects and matching appropriate
parenting to particular child styles can reduce parent stigma and
self-blame without ‘blaming’ the child (Reiss & Leve, 2007).
In addition, these pathways suggest the usefulness of research
studies testing intervention effects on reducing gene-environment
covariation (Elam et al., 2023).

Elam et al. (2023) propose a developmental cascade model
based on the social mediation of these different forms of gene-
environment correlation, in which genetic risk causes children
to be exposed to high-risk environments whose effects accrue
over time (see Fig. 2). They build on prior work on social
mediation of genetic effects by expanding the environments
under consideration from typically-studied parent and peer
effects to broader neighborhood and cultural effects (emphasiz-
ing the importance of cultural genomics, c.f., Causadias &
Cicchetti, 2018). They also incorporate the importance of
individual differences in reactions to these environments, as a
potential point of intervention.

Although the developmental psychopathology perspective has
made important contributions by emphasizing these multilevel
genetically informed studies, these studies also face challenges.
The complex models require careful attention to sample size and
ascertainment (Wilson & Rhee, 2022). Replication is challenging
not only because of sample size but because there is little
standardized measurement. For example, parenting has been
measured by a wide variety of scales (which vary across multiple
reporters) as well as different types of behavioral observation and
their effects may vary by the age, gender, or other characteristics
of the child. Similarly, alcohol outcomes that have been studied
vary from initiation and initial sips to heavy drinking, regular
drinking, and AUD symptoms or diagnosis and the significance
and determinants of these different alcohol outcomes vary with
development. In addition, because the statistical models that have
been tested are themselves complex and often contain multiple
covariates, they are difficult to compare across studies. Most
challenging for comparing findings, polygenic risk scores are
derived for different alcohol-related phenotypes and samples of
differing ancestry, ages, and demographics across studies. Finally,
it is important to note that these models of gene-environment
correlation also need to consider gene-environment interactions
and thus that they are not meant to provide a complete model of
etiology. For example, the social mediation models reported
above emphasize the way that genetic effects influence
environmental exposures “outside of the skin.” These models
are complemented by others that emphasize environmental
effects on gene expression (i.e., epigenetic models) or ways that
environmental stressors can get ‘under the skin’ (e.g., Nusslock &
Miller, 2016).


https://doi.org/10.1017/S0954579424000671

Development and Psychopathology

Gene-Environment

2611

v
Cascade Theoretical Individual experience of Q @ ‘é?

the environment o?a‘)‘ £

Framework 4o s

?e o

S

R 2

o s

20 ©

; 5 "-‘dﬂos\m . ﬂ\a\'aa E

\ echon‘ Broad + cultural Processes/ 8

w «\e“‘ Contexts E

i g0l ex rs::rzr:':n;o:n e = icomminy -

e o e P arang * Neighborhood/School 5

o™ . sﬂ‘s of negative - 5 = €

e c,ho'“ environments Narrow + Social Relationships ]

£

Infancy Childhood Adolescence Early Adult Adult §
Figure 2. A gene-environment cascade framework (from _

Elam et al., 2023). Reproduced with permission from the Passive rGE T . E\.focatwe f6E IS

American Psychological Association.

Studying the developmental psychopathology of
AUDs in diverse populations

The last decade has seen the continued expansion and interest in
incorporating the study of diverse populations within a devel-
opmental psychopathology framework (Causadias & Cicchetti,
2018; Ferguson et al., 2023). These studies have included diversity
in race/ethnicity, sexual orientation and gender identity, and
intersectionality of identities as well as a call for research on
diversity of family structures (Pearce et al., 2018). There have also
been calls for incorporating diverse populations and cultural
considerations into genomic studies (Causadias & Cicchetti, 2018;
Elam et al., 2023). A recent review of studies of genetic and
environmental influences in diverse populations (Chartier et al.,
2017) found more studies of African American and Asian samples
compared to Native American or Hispanics and more studies of
family and peer influences than broader community or cultural
factors. For the developmental psychopathology of AUDs,
important contributions of research on diverse populations
include identifying diversity in trajectories of alcohol use and
the finding that minority individuals (particularly African-
Americans) may drink less but experience more alcohol-related
problems (see Zapolski et al., 2014 for a review). Zapolski et. al.
(2014) suggest that reduced use may be related to cultural and
historical protective factors including less integration of alcohol
into social functions and greater disapproval of use. However, the
increased rates of alcohol-related problems among African-
Americans may reflect greater increased surveillance, racial
discrimination, use of beverages that are high in alcohol content,
and vulnerability to liver disease (Zapolski et al., 2014). In general,
research on racial, ethnic, and sexual minority group members has
tested whether alcohol use is related to culturally patterned norms
and acceptance of alcohol use, acculturation (with patterns of
alcohol use increasingly resembling the majority culture over
generations and time since immigration, e.g., Chartier et al., 2023;
Ruiz et al., 2022) and protective factors such as ethnic identity and
cultural values like familism. Studies have also identified alcohol
use as a way of coping with discrimination and minority stress.
(e.g., Pittman et al., 2019). Finally, studies have incorporated these
findings into tests of culturally-tailored intervention programs. For
example, a recent meta-analysis of such programs for adolescents
(Bo et al, 2023) found significant effects with slightly smaller
effects on alcohol use compared to use of other substances and
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slightly smaller effects for Native Americans (perhaps because
none of the programs targeted at Native Americans involved
parents). A recent review of interventions for sexual minority
adults (Dimova et al., 2022) found reductions in alcohol use
although most studies focused on men who have sex with men. Few
interventions focused on sexual minority women or transgender
individuals. Studies of diverse populations have enhanced our
understanding of general and culturally specific risk and protective
factors. Useful directions for future research include an increased
emphasis on a developmental perspective (Causadias & Cicchetti,
2018) and on intersectionality of identities, acknowledging that
studies of intersectionality require large sample sizes.

The significance of childhood as a developmental period

Compared to other developmental periods, there has been
somewhat less research focused on childhood risk as a foundation
for later alcohol use and alcohol use disorders. It is worth noting
that there is a large literature on prenatal alcohol exposure,
although this literature has been largely independent of research on
early risk for alcohol disorder.

An important finding that boys’ behavior at age 3 predicted
adult alcohol problems pointed to the significance of early
childhood risk. Caspi et al. (1996) found that boys who were either
undercontrolled or inhibited at age three were more likely to have
alcohol problems compared to other children, even controlling
for social class. More recent work from a developmental
psychopathology perspective has confirmed the importance of
early self-regulation (Robson et al., 2020) and the interplay
between early childhood temperament and parenting variables in
shaping risk for alcohol outcomes (Eiden et al., 2020; Puttler et al.,
2017). Moreover, research suggests that the shared variance
between low effortful control and anger reactivity in early
childhood is a significant predictor of adolescent negative urgency,
which is a facet of impulsivity that consistently predicts negative
alcohol outcomes (Waddell et al., 2021). The interplay between
parenting and child temperament may create a developmental
cascade from childhood to adolescent and adult substance use
outcomes. For example, Eiden et al. (2016) found that parent
warmth and sensitivity in preschool predicted greater parent
monitoring in childhood and early adolescence, which predicted
less adolescent affiliation with substance using peers and less
alcohol use. Poor self-regulation in preschool led to childhood
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externalizing behavior and affiliation with substance using peers,
which predicted adolescent drinking.

One important contribution of the developmental psychopa-
thology perspective to understanding early childhood risk has been
the study of early adversity. Gee and Cohodes (2023) suggest that
corticolimbic circuity and emotion regulation are important
mediators of resilience to early adversity and that infancy and early
toddlerhood are sensitive periods for caregiver input into those
mediators. In particular, secure attachment to caregivers and an
environment of safety and predictability support resilience to
adversity.

Recent theory (McLaughlin et al., 2014; McLaughlin, 2016) also
called for greater clarity about the construct of early adversity and
proposed an important distinction between the effects of early
deprivation and early threat. Deprivation is a lack of environ-
mental input that reduces learning opportunities, including a lack
of consistent routines and structure and (in severe forms), child
neglect. Deprivation is thought to alter functioning in fronto-
parietal regions and impair executive functioning. In turn,
impaired executive functioning is associated with poor self-
regulation, conduct problems, and substance use. In support of this
hypothesis, Johnson et al. (2021) meta-analysis found that early
deprivation (compared to threat) was more strongly associated
with inhibitory control and working memory. Moreover, Silveira
et al. (2020) studied adolescents from the National Consortium on
Alcohol and Neurodevelopment (NCANDA) and found that a
retrospective measure of child trauma was related to self-reported
executive functioning. This relation was mediated by baseline
resting state connectivity and executive functioning and functional
connectivity prospectively predicted adolescent heavy drinking.

In contrast to deprivation, McLaughlin et al. (2014) concep-
tualized threat as actual harm or threat of harm to the physical
safety of a child, including experiencing or witnessing violence
and child abuse. Threat is proposed to disrupt emotion processing
and emotion regulation resulting in biased attention to threat,
altered neural response to negative emotional cues, and disrupted
autonomic nervous system reactivity. These disruptions make it
more likely that a child will develop externalizing or internalizing
problems, raising risk for later substance use. McLaughlin (2016)
also notes that threat and deprivation can co-occur and that
vulnerability to these environmental adversities may be moderated
by genetic influences and child temperament.

Research advances into the study of early adversity include
important work on child maltreatment, which is one of the most
severe forms of early adversity and has been established as a risk
factor for later substance use disorders. A recent review of this
literature from a developmental psychopathology perspective
(Cicchetti & Handley, 2019) found robust support for an
externalizing pathway to substance use disorders. Although the
internalizing pathway had less consistent support, Cicchetti and
Handley (2019) suggest that maltreated children may develop
disturbed stress responses; that dysregulated HPA axis responses
may mediate maltreatment effects on substance use; and that
maltreatment increases allostatic load, producing the dysregula-
tion of multiple systems. Cicchetti and Handley also suggest that
maltreatment may alter neural brain networks, making maltreated
children more vulnerable to contextual risk factors such as
neighborhood disadvantage or violence. As with the distinction
between effects of deprivation and threat, Cicchetti and Handley
note that different types of child maltreatment as well as their
timing, chronicity, and severity will likely produce different
outcomes. Future research on early childhood risk should address
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these differential effects as well as the interplay between
environmental threat and deprivation and the study of moderators
of environmental adversity including greater integration of
genetic risk.

The significance of adolescence as a developmental period

An important contribution of the developmental psychopathology
perspective is a focus on possible developmental differences in the
causes and effects of alcohol use and AUDs. Adolescence is a
period of particular significance because alcohol use typically
onsets in adolescence and both alcohol use and AUDs typically
peak in late adolescence/emerging adulthood (Chassin et al., 2013).
Adolescence is a period of increasing importance of peer social
interactions, increasing importance of independence from parents,
and increased opportunities for peer social interaction in the
absence of adult supervision, all of which may contribute to alcohol
use initiation and escalation (Chassin et al., 2013). Dual systems
theories of adolescence suggest that a combination of puberty-
related increases in reward seeking/sensation seeking along with a
slower rate of increase in cognitive control create a gap between
high levels of sensation seeking and less developed cognitive
control making adolescents more likely to engage in rewarding but
potentially risky activities such as alcohol use (c.f. Casey, 2015).
Although these models remain highly influential, there have also
been suggestions for a broadening of focus. For example, a recent
review of the role of dopamine in these processes (Franca &
Pompeia, 2023) argues that rather than a simple competition
between “hot” subcortical reward systems and “cool” prefrontal
cognitive control systems, dopamine actually contributes to both
reward seeking and cognitive control systems and promotes goal-
directed effort (rather than just promoting reward seeking). Franca
and Pompeia (2023) note that decisions about “risky” behaviors
involve more than reward and control systems but also include
processes of evaluating options, appraising risk, anticipating
outcomes, and executing actions, and that to varying extents,
dopamine is involved in all of these components. This model places
provides a somewhat broader view of adolescent decision making
with greater emphasis on adolescents as tolerating ambiguity,
exploring, and adaptively learning from their experiences.
Studies have also suggested alcohol-specific pathways in which
age differences in alcohol effects make adolescence a vulnerable age
period for the onset of alcohol use, heavy drinking, and AUDs.
Animal data suggest that adolescents are more sensitive to the
stimulant and social-facilitation effects of alcohol than are adults
but less sensitive to the sedative, aversive, and motor-impairing
effects and more likely to show acute tolerance over the course of a
drinking session (Spear, 2014). Human data are more sparse and
ethical constraints constrain U.S. laboratory studies of alcohol
administration for underage drinkers. However, a small number of
studies have examined subjective effects among heavy drinking
adolescents after a real-world drinking episode. Studying a
predominantly college-student sample with an age range from
17 to 32, Treloar et al. (2017) found that younger age was related to
greater self-reported stimulation at lower BACs and particularly
among heavier drinkers and those with higher AUDIT scores and
Miranda et al. (2014) found that adolescent heavy drinkers had
greater self-reported sensitivity to stimulant effects than did adult
heavy drinkers. Taken together, these studies suggest that alcohol
may be particularly rewarding for adolescents and that lowered
sensitivity to negative effects, along with greater acute tolerance,
may produce not only onset but escalation of heavy drinking,


https://doi.org/10.1017/S0954579424000671

Development and Psychopathology

raising risk for later AUDs. Although differences between
adolescent and adult heavy drinkers may be confounded by
adults’ longer duration of alcohol exposure compared to
adolescents, there are some similar findings from rat models in
which duration of alcohol exposure is controlled. For example,
Spear and Varlinskaya’s (2010) review found that adolescent rats
were more sensitive to the positive rewarding effects of alcohol and
less sensitive to the aversive effects compared to adults.

There has also been considerable progress in understanding the
impact of adolescent drinking on brain development and cognitive
function (Salmanzadeh et al., 2020). Lees et al (2020) reviewed the
longitudinal human literature as well as animal findings in which
selection effects, effects of co-occurring substance use, and dosage
effects can be controlled. Effects of binge drinking that were
identified in both human and animal studies were alterations in
gray and white matter and poorer memory, learning, and executive
functioning. In longitudinal human data, there have been reported
effects of heavy drinking on greater declines in frontal gray matter
volume and deterioration in white matter integrity (Tapert &
Eberson-Shumante, 2022). Lees et al. (2020) and Tapert and
Eberson-Shumante (2022) note that less is known about the effects
of recovery from drinking and the small human literature has
shown mixed findings. They also note that ongoing large,
longitudinal studies such as ABCD (c.f, Luciana et al., 2023)
and NCANDA (Brown et al., 2015) will be able to address dosage
effects, effects of co-use of other substances, and changes over time
in human data.

Finally, animal studies that attempt to model adolescent binge
drinking suggest that adolescent binge drinking may produce brain
changes associated with persistent, long-lasting effects that
encourage drinking escalation and the development of AUDs
including effects on increased social anxiety, increased impulsivity
and disrupted sleep (Crews et al., 2019). Thus, adolescent drinking
exposure itself may set off cascading effects into future
developmental periods including “locking in” developmental
phenotypes such as impulsivity (Crews et al., 2019). However,
although adolescence may be a period of heightened sensitivity to
some alcohol effects, it is also important to note that adolescence
has been seen as time of increased sensitivity to other
environmental effects, including the care-giving environment.
This allows not only vulnerability to negative effects such as
alcohol exposure but also recovery from early adversity (Colich
et al, 2021). The study of these developmental cascades is an
important contribution of the developmental psychopathology
approach to AUDs.

The significance of middle adulthood as a developmental
period

Epidemiological evidence indicates that midlife is a period marked
by continued declines in drinking to intoxication, binge drinking
and the prevalence of AUD with relatively low levels of new onsets
and relatively high levels of chronicity of AUD (Lee et al., 2018; Lee
& Sher, 2018). This is likely due, in part, to the effects of greater role
constraints on heavy drinking (resulting in fewer new onsets)
combined with decreased new role transitions and more gradual
changes in trait-like dispositions (e, g,, impulsive personality traits)
associated with “maturing out” and desistance. The impact of role
transitions can also be seen in cohort effects (for women) such that
increased heavy drinking and AUD symptoms in recent female
cohorts are related to delayed parenthood (Adams et al., 2023).
One factor that does seem to become more important in midlife, as
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compared to earlier in development is the role of health concerns as
a motivating factor in drinking reduction. This ostensible health-
related desistance is reduced by the presence of AUD symptoms,
presumably because of higher levels of compulsivity underlying
drinking. Stress reduction after drinking may also stronger in
midlife than in younger adults, suggested in a small ecological
momentary assessment study (Peterson-Sockwell et al., 2024).
Finally, unemployment may be more strongly predictive of
substance use disorder (including AUD) as individuals age at
midlife (although substance use disorder may more weakly predict
later unemployment (Kendler et al., 2023). Overall, although many
of the processes observed during this midlife reflect similar, but
muted, processes observed earlier in development e.g., role
transitions and personality development), there may also be
increased importance of factors such as health, stress reduction,
and unemployment.

The significance of older adulthood as a developmental
period

Recently, there has been renewed interest in older adulthood (older
than 65) as an important developmental stage for alcohol use and
AUDs. In part this is because the current “baby boomer” cohort of
older adults who reached adolescence in a period of prevalent
substance use have carried their high levels of substance use into
old age. Moreover, as noted earlier, age-related changes in alcohol
metabolism, body fat, and increased prescription medication use
make older adults particularly vulnerable to alcohol-related harms,
including liver disease and falls (Barry & Blow, 2016). Compared to
younger individuals, older adults reach higher BACs and are more
sensitive to the sedative and motor-impairing effects of alcohol
(Perkins et al., 2019). Recently, there has been increasing interest
in the role of alcohol in vascular and Alzheimer’s dementias
(e.g., Wiegmann et al., 2020).

There may also be age-specific risk factors for the development
of AUDs in older adulthood. For example, just as the assumption of
adult roles in early adulthood predicts the ‘maturing out” of alcohol
problems, role loss associated with retirement may predict
increased drinking and AUDs. Available evidence, however,
suggests a more complicated pattern. Kuerbis and Sacco (2012)
reviewed 13 studies and found that pre-retirement conditions and
characteristics of retirement (e.g., high job satisfaction, high job
stress, and involuntary retirement) were associated with increased
drinking after retirement. Emiliussen et al. (2017) reviewed nine
studies of heavy drinking or AUD onset after age 50 and concluded
that stress, role loss, and peer approval of drinking all increased risk
for negative alcohol outcomes. However, retirement or death of a
spouse did not. Both reviews note a general lack of research on age-
specific risk factors for late-life AUD onset as well as a lack of
consistent, clear, operational definitions of constructs. Emiliussen
et al. (2017) further call for qualitative studies to identify novel risk
factors and intervention targets for this age group. For example, the
COVID pandemic served to heighten awareness of social isolation
as a potential risk factor, which might be particularly salient in late
life. Older adults often have underlying medical and psychological
conditions that can motivate drinking including chronic pain
and loneliness (Kuerbis & Sacco, 2012) In short, an understanding
of age-specific influences on late-life onset, consequences, and
recovery from AUDs remains an important future direction for the
developmental psychopathology of AUDs Moreover, given the
unique circumstance of the “baby boomer’ cohort and the relative
lack of studies of late-life specific risk factors, it is important for
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future research to consider both cohort and age effects on late-life
drinking.

Future directions

Effective prevention and treatment of potentially harmful alcohol
use and AUDS will require more integrated and developmentally
informed, multilevel models given the myriad individual, familial,
and broader social factors that determine the course of alcohol
involvement. While advances in developmental psychopathology
research will undoubtedly continue along multiple fronts, several
areas can be targeted as high priority. Based on the considerations
discussed above, we can suggest several directions for future
research.

1. Encourage multilevel models that allow integrated analyses of
developmental cascades that facilitating testing of causal models of
key mechanisms.

2. Refine key alcohol concepts and their measurement in a
developmentally sensitive manner that accounts for age-related
differences in context and that minimize differential item
functioning. This will improve the validity of assessments over
the life course to better model age-related consequences and the
course of alcohol misuse and AUDs. Use of “recommended”
assessments across studies and investigators will facilitate
harmonization and cross-study integration. Focusing on specific
signs/symptoms or symptom clusters/factors rather than global
diagnosis will better demonstrate the connections between specific
etiological pathways and specific outcomes (e.g., externalizing
pathway and symptoms reflecting disinhibition). This is important
because both genetically informative studies (e.g., Kendler et al,,
2012) and purely phenotypic studies (e.g., Watts et al., 2023)
suggest that undifferentiated syndromal approaches can obscure
specificity of relations. Conducting longitudinal panel studies and
intensive longitudinal studies using symptom network modeling
(SNM) approaches will better characterize symptom progression
and course (Conlin et al.,, 2022). Embedding these SNM models in
alarger developmental psychopathology framework holds promise
for better understanding the nature of AUDs since symptom
network structures may differ across key demographic variables,
especially age (Huth et al, 2022).

3. Continue use of genetic strategies in order to both identify the
role of gene-environment correlations and interactions as well as
exploit these strategies as statistical instruments to bolster confidence
in identifying various developmental mechanisms and cascades.

4. Recognize the importance of co-occurring and concurrent
substance use (e.g., alcohol and cannabis use) and determine the
degree to which these are manifestations of similar or different
pathways, the transactional effects of substance on the course of the
other, and additive and synergistic effects on important behavior
and health outcomes (e.g., motor vehicle crashes).

5. Recognize the importance of premorbid and co-occurring
psychopathology. Failure to do so precludes the ability to identify
alcohol-specific mechanisms and consequences. Although alcohol-
focused endophenotypic approaches such as AARDoC/ANA and
ETOH frameworks share much with more general endopheno-
typic approaches such as RDoC, some key processes (e.g., incentive
sensitization, habit, opponent-processes) are not well represented
in more general approaches and should be considered (Boness
et al,, 2021).

6. Develop more specific theories that attempt to specify the
time-bound functional relationships among study constructs.
Most longitudinal panel studies are not designed with the likely
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temporal dynamics of various cascades in mind with the result that
the intervals between measurement occasions may be too long or
too short to resolve the mechanisms of interest. In the absence
of explicit theory, more frequent assessments (including intensive
longitudinal designs with EMA bursts in panel studies), could be
useful for identifying key processes.

7. Focus more on childhood precursors, related both to
environmental exposures (e.g., adverse childhood experiences),
gene-environment interplay, critical periods, and the persistence
of related outcomes. Identify early protective traits (e.g.,
self-regulation) that can be used to monitor the effectiveness of
early interventions and identify individuals at enhanced risk.

8. Focus more on late life, recognizing the changing
demographic profiles in many countries (e.g., US and China),
the legacy of having high levels of drug exposures in youth, and the
prevalent risks associated with alcohol and polypharmacy and
major health problems and risks associated with older adulthood
(e.g., pain, mild cognitive impairment, and dementia).

9. Increase the diversity of samples both within a given culture
(e.g., with respect to social class, race/ethnicity, sexuality minority
representation, and intersectionality of identities) as well in
multiple countries that differ with respect to their degree of
industrialization, economic health, secularization/religious beliefs
in order both to broaden knowledge and help distinguish universal
mechanisms and problems from those that are more culture-
bound; both are important.

10. Increase use of passive assessments e.g., software that
monitors the type and duration of different smartphone and tablet
applications, smart watches that can be used to measure physical
activity, sleep (onset, duration, quality). Similarly, archival and
administrative data could be used both to measure social contexts
(e.g., racial and socioeconomic profiles of neighborhood using
census data) and outcomes (e.g., motor vehicle records, electronic
health records).

11. Better exploit existing data with emerging statistical
approaches that allow stronger causal inferences (e.g., modern
causal inference approaches including use of instrumental variables)
or models that are potentially more sensitive to certain devel-
opmental processes where the influence of one variable on another is
cumulative, and not instantaneous (e.g., diffusion models).

Importantly, addressing these future directions requires
multiple approaches including animal models and human data.
Extremely valuable existing resources are the large ongoing
longitudinal studies whose data are in the public domain (e.g.,
ABCD, NCANDA, COGA). These rich, multilevel studies have
large sample sizes and ranges of assessments beyond the resources
of individual investigators and will likely lay the groundwork for
the next generation of studies, which should also include smaller,
targeted projects and integrative data analyses of multiple studies.
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