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Abstract

It is important to examine normative age-related change in substance use risk factors across the lifespan, with research focus-
ing on middle adulthood particularly needed. The current study examined time-varying associations between depressive
symptoms and alcohol, cigarette, and marijuana use from modal ages 35 to 55 in a national sample of US adults, overall and
by sex. Data were obtained from 11,147 individuals in the longitudinal Monitoring the Future study. Participants were in
12'" grade (modal age 18) in 1976-1982 and (for the data reported in this study) were surveyed again at modal ages 35 (in
1993-1999), 40, 45, 50, and 55 (in 2013-2019). Weighted time-varying effect modeling was used to examine age-related
change in associations among depressive symptoms, any and heavy use of cigarettes, alcohol, and marijuana. Across midlife,
greater depressive symptoms were associated with decreased odds of any alcohol use during the 40 s and 50 s, but with
increased odds of binge drinking from ages 35-40, and—at most ages—any and pack + cigarette use and any and frequent
marijuana use. The association between depressive symptoms and substance use was generally similar for men and women.
Results highlight the increased risk for binge drinking, smoking, and marijuana with higher levels of depressive symptoms

and underscore the importance of screening and interventions for depressive symptoms and substance use in midlife.
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Introduction

Substance use can convey serious health, social, and legal
consequences across the lifespan, making it a key target for
prevention and intervention efforts (Patrick et al., 2021;
Schulte & Hser, 2013). Substance use prevention research
often has focused on younger age groups, while less work
has focused on midlife (defined here as mid-thirties to mid-
fifties). Midlife is characterized by unique patterns of both
substance use and mental health factors (Deeken et al., 2020;
Hoertel et al., 2015; Sutin et al., 2013).

Substance use and use disorders are among the greatest
threats for adult morbidity and mortality (GBD, 2020; Zucker
et al., 2016). The most prevalent substances used during
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midlife in the United States (U.S.) are alcohol, cigarettes,
and marijuana (Patrick et al., 2022a). Heavy use of these
substances is of particular concern, as it leads to increased
risk of adverse consequences including major health con-
ditions (e.g., cancer, heart disease, etc.), accidents, injury,
violence, and incarceration (NIAAA, 2015; NIDA, 2020;
SAMHSA, 2020; Volkow et al., 2014). Among U.S. adults
aged 55 in 2021, prevalence estimates were 21.5% for binge
drinking, 9.5% for daily cigarette use, and 4% for daily mari-
juana use (Patrick et al., 2022a). There are significant age-
related changes in substance use across midlife (Britton et al.,
2015; Patrick et al., 2021, 2022a), but existing studies have
not examined alcohol, cigarette, and marijuana use among the
same individuals over time. National estimates of age-related
change in alcohol, cigarette, and marijuana use—including
heavy use—across midlife for the same sample of individu-
als would hold constant possible differences resulting from
either cohort or period effects.

Midlife is also characterized by high rates of depressive
symptoms and life dissatisfaction (Blanchflower & Graham,
2020; Gondek et al., 2022; Reeves et al., 2011); depressive
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symptoms vary across this period with some individuals
showing increased symptoms (Villarroel & Terlizzi, 2020).
Substance use rates are consistently higher among adults with
versus without mental illness (SAMHSA, 2022), and recipro-
cal connections have been observed between substance use
and depression (Garey et al., 2020; Han & Palamar, 2018;
Hasin & Kilcoyne, 2012; Hunt et al., 2020; Kessler, 2004)
including during midlife (Blonigen et al., 2013). However,
little is understood about normative age-related changes in
associations between depressive symptoms and substance
use across midlife, including the degree to which age-related
changes may vary by substance. Research using national
samples to examine plasticity in associations between depres-
sive symptoms and substance use across midlife might help
inform development of age-appropriate substance use inter-
ventions (Schulte & Hser, 2013).

There may be important sex differences in how links
between depressive symptoms and substance use change dur-
ing midlife. Women are more likely to experience depressive
symptoms than men (Villarroel & Terlizzi, 2020). Men have
historically had higher substance use prevalence rates than
women (although such sex differences have decreased; Patrick
et al., 2022a). Research indicates women may drink as a result
of depressive symptoms, while men may experience depres-
sive symptoms due to increased drinking (Brennan et al., 1993;
Erol & Karpyak, 2015). Further, women may be more likely
than men to smoke in order to regulate mood and in response
to stress (NIDA, 2020). While evidence is mixed on the extent
to which there may be sex-specific differences in associations
between depressive symptoms and marijuana, sex differences
in physiological responses to marijuana indicate women may
experience more depressive-like symptoms in response to use
than men (Calakos et al., 2017).

The current study examined time-varying associations
between depressive symptoms and substance use (any and
heavy use of alcohol, cigarettes, and marijuana) from modal
ages 35 to 55 in a national sample of U.S. adults via three
research aims: (1) describe age-related changes in depres-
sive symptom and substance use prevalence; (2) examine
age-related changes in associations between depressive
symptoms and substance use; and (3) identify potential sex
differences in changes in age-related associations.

Methods
Participants and Procedure

Data were obtained from the longitudinal component of the
Monitoring the Future (MTF) study (for detailed methods,
see Patrick et al., 2022a). MTF surveys new nationally rep-
resentative samples of U.S. 12" grade students (modal age
18) each year (Miech et al., 2022). From each yearly sample,

approximately 2450 individuals are selected for longitudinal
follow-up which is randomized to begin one or two years
after high school (i.e., ages 19 or 20; Patrick et al., 2022a).
Six biennial follow-up surveys are collected between the
ages of 19 and 30; thereafter, surveys are collected every
five years (at ages modal 35, 40, 45, 50, 55).l The current
study used data from the surveys at modal ages 35 to 55
(with an actual age range of 33 to 57). Participants were
surveyed at age 18 in 1976-1982; age 35 data were collected
in 1993-1999 and age 55 data in 2013-2019 using mailed
questionnaires. Of the 16,783 respondents purposively
selected from the noted 12" grade cohorts, 5369 (32.0%) did
not respond at any of the relevant surveys (see the Statistical
Analysis section below for attrition adjustments). An addi-
tional 15 respondents provided no valid depressive symptom
data; 9 respondents provided no valid substance use data,
and 243 respondents had missing covariate measure data,
leaving 11,147 respondents (66.4% of 16,783) for analysis
(see Supplement Fig. 1 for sample diagram and Supplement
Appendix for sensitivity analysis).

Measures
Outcome Variables

Substance use measures were asked at each follow-up. For
cigarette use, respondents were asked, “How frequently
have you smoked cigarettes during the past 30 days?” with
response options of not at all, < 1 cigarette/day, 1-5 ciga-
rettes/day, about Y2 pack/day, about 1 pack/day, about 1 ¥2
packs/day, and 2 or more packs/day. For alcohol use, respond-
ents were asked, “On how many occasions (if any) have you
had any alcoholic beverage to drink—more than just a few
sips—during the last 30 days?”” For marijuana use, respond-
ents were asked, “On how many occasions (if any) have you
used marijuana (weed, pot) or hashish (hash, hash oil) dur-
ing the last 30 days?” Alcohol and marijuana items used the
same response scale of 0 occasions, 1-2, 3-5, 6-9, 10-19,
20-39, and 40 + occasions. From these items, three measures
were coded to indicate past 30-day prevalence of any use
of cigarettes, alcohol, and marijuana. Heavy cigarette and
marijuana use measures were also coded from the 30-day use
measures: pack + cigarette use (1 + packs per day vs. not at all
or < 1 cigarette/day); and frequent marijuana use (20 4+ occa-
sions vs. 0—19 occasions). For heavy alcohol use, a separate
measure assessed binge drinking. Respondents were asked,
“Think back over the last two weeks. How many times have
you had five or more drinks in a row?” with response options
of none, once, twice, 3-5 times, 6-9 times, and 10+ times. A

' A modest incentive is provided with the invitation for each survey;
see Patrick et al. (2022a).
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binge drinking indicator (any vs. none in the past two weeks)
was coded. The use of a universal 5+ drink threshold for
both men and women stems from the fact that data for this
study were collected over a significant period of time, includ-
ing years predating the now more commonly used biological
sex-specific thresholds of 4 +/5 +drinks for women and men
(Patrick & Terry-McFElrath, 2021).

Independent Variable

Depressive symptoms were measured at each follow-up
using four individual items («=0.82) derived from the
Bentler Medical and Psychological Functioning Inven-
tory’s Depression scale (Newcomb et al., 1981, 1986):
“Life often seems meaningless,” “I enjoy life as much
as anyone,” “The future often seems hopeless,” and “It
feels good to be alive” with response options of 1 =disa-
gree, 2 =mostly disagree, 3 =neither, 4 =mostly agree,
5 =agree. The items “I enjoy life as much as anyone” and
“it feels good to be alive” were reverse-coded so that higher
values indicated higher depressive symptoms. After reverse
coding, the mean of the four items was calculated (reliabil-
ity of 0.72 as reported by Newcomb et al., 1986). In the
current study, missing data on up to 3 items were allowed;
however, out of all wave-specific responses included in
analyses, 99.9% of respondents provided valid data for all
items. The resulting measure is an indication of depressive
symptoms, not a clinical diagnosis of depression. However,
it has been used by the MTF study to enable consistent
measurement of depressive symptoms across age (Kreski
et al., 2021; Maslowsky et al., 2013, 2014).

Covariates

Covariates were selected based on factors associated with
important differences in substance use and depressive symp-
toms during midlife (Davison et al., 2019; Dunlop et al.,
2003; Villarroel & Terlizzi, 2020). At age 18, respondents
provided data on sex (male, female) and racial/ethnic identity
(coded as Black, Hispanic, White, or Other [combined due
to sample size limitations]). Based on responses provided at
ages 19-30, respondents were coded as ever having gradu-
ated from a 4-year college versus not. Cohort (year of 12
grade survey) was coded as a 3-level categorical measure
(1976-1977, 1978-1979, and 1980-1982). Age in years was
coded based on age reported during the 12" grade survey. For
example, if a respondent reported being 17 years 2 months
of age at the 12" grade survey, at the age 35 survey (occur-
ring 17 years after the 12 grade survey), they were coded
as age 34 and 2 months. The resulting measure ranged from
30 years 10 months to 58 years 2 months (see Supplement
Fig. 2). Integer ages with fewer than 10 observations (30,
31, 32, and 58) were excluded from analyses, leaving 43,059
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observations from 11,147 respondents with an age range of
33 to 57 (mean waves per respondent=3.86; range 1-5).

Statistical Analysis

Analyses used SAS version 9.4 (SAS Institute Inc., Cary,
NC). Descriptive estimates were obtained using SURVEY-
FREQ and SURVEYMEANS procedures, clustering by
respondent. Time-varying effect modeling (TVEM) was
used to model continuous change across age in years. TVEM
examines associations over continuous time without para-
metric assumptions (e.g., linear, quadratic, etc.); the only
assumption is that change over time happens in a smooth
manner (Lanza et al., 2014; Tan et al., 2012). Models used
the logistic option in the %WeightedTVEM macro (Dziak
et al., 2017) and included attrition weights calculated for age
55 participation based on extensive information available
from 12 grade measures. Coefficient functions were esti-
mated as a series of splines, incorporating data from neigh-
boring time points. Analyses used the default of 100 time
points (here, continuous age in years) for plotting estimated
coefficients and confidence bands (Li et al., 2017). Because
of the large number of estimates across age, results are pre-
sented in figures showing point estimates and confidence
intervals by age. Model fit was based on pseudo likelihood
information criteria (pseudo-Akaike information criterion,
pseudo-Bayesian information criterion).

For research aim (RA) 1 (modeling descriptive age-
related change in depressive symptom and substance use
prevalence), descriptive estimates of mean depressive
symptoms and substance use prevalence were modeled and
reported in figures with 95% point-wise confidence intervals
(CI) across age in years. For RA 2 (modeling age-related
change in associations between depressive symptoms and
substance use outcomes), results are presented as odds ratios
(ORs) or adjusted odds ratios (AORs) with 95% point-wise
confidence intervals. Simple unadjusted models included
only mean depressive symptoms and one substance use
outcome. Adjusted regression models also included sex,
race/ethnicity, college status, cohort, and other substance
use. For example, in the adjusted depressive symptoms and
alcohol prevalence model, covariates included cigarette and
marijuana prevalence. In the adjusted depressive symptoms
and binge drinking model, covariates included pack + cig-
arette and frequent marijuana use. By including the other
two substance use measures in the models as covariates,
obtained adjusted estimates are better able to parse out the
specific association between depressive symptoms and the
specific substance use outcome, versus associations between
depressive symptoms and substance use in general. For RA
3 (examining differences in age-related association change
by sex), a sex X depressive symptoms interaction term was
included in each adjusted model.
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Results

At the respondent level, the weighted analytic sample was
49.7% male; racial/ethnic distribution was 14.2% Black,
3.4% Hispanic, 77.7% White, and 4.7% other racial/ethnic
identity. Graduating from a 4-year college between ages
19-30 was reported by 35.2% of respondents. Across data
collection waves, overall mean depressive symptoms was
1.64 (SE 0.01). Past 30-day prevalence levels were 20.4%
for cigarettes, 65.4% for alcohol, and 8.8% for marijuana.
Heavy use prevalence levels were 10.1% for pack + ciga-
rette use, 21.4% for binge drinking, and 2.6% for frequent
marijuana use.

Fig.1 Age-related change in
substance use outcomes: U.S.

adults aged 34-57, 1993-2019 700
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RA 1: Age-Related Change in Depressive Symptoms
and Substance Use

Depressive Symptoms Mean depressive symptoms evi-
denced very little change across age, ranging from 1.68 at
age 33 to 1.58 at age 57 (figure not shown).

Cigarette Use Figure 1 presents substance use outcome
prevalence by age. Cigarette prevalence showed generally
steady declines across age, decreasing from a high of 26.8%
at age 33 to a low of 12.8% at age 57. Pack + cigarette use
similarly decreased from a high of 13.2% at ages 34 and 35
to a low of 5.5% at age 57.
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days; time frame for binge drinking was past two weeks. Dotted lines indicate 95% confidence intervals.
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Alcohol Use The highest prevalence levels for alcohol use
(between 67.0 and 67.6%) were observed at ages 33 and 50,
51; prevalence was lowest at age 57 (61.2%). Binge drinking
evidenced generally steady but minor declines across age;
prevalence was highest at age 33 (22.9%) and lowest at age
57 (18.9%).

Marijuana Use Marijuana prevalence was highest at ages
35 and 56, 57 (10.4% or higher) and lowest at ages 4648
(7.2%). Frequent use prevalence showed relatively little
change but was highest at ages 56 and 57, peaking at 3.9%.

RA 2: Age-Related Change in Associations Between
Depressive Symptoms and Substance Use

Figure 2 presents simple unadjusted depressive symptom
and substance use associations; adjusted associations are
presented in Fig. 3.

Cigarette Use In simple unadjusted models, higher depres-
sive symptoms were associated with higher odds of any ciga-
rette use through age 56 and higher odds of pack + cigarette
use across midlife. After controlling for covariates, associa-
tions remained significant and positive through age 56 for
any use, and across all ages for pack +use, reaching AOR

1.39[1.26, 1.53] at ages 51 and 52 for any cigarette use, and
AOR 1.47 [1.30, 1.65] for pack + use at ages 53—54.

Alcohol Use In unadjusted models, depressive symptoms
were not associated with the odds of any alcohol use from
ages 33—46; from ages 47-56, higher depressive symptoms
were associated with lower use (ORs ranging from 0.93
[95% CI 0.87, 0.99] to 0.83 [0.70, 0.99]). In the adjusted
model, negative associations between depressive symptoms
and any alcohol use were observed from ages 41-57 (AORs
ranging from 0.93 [0.87, 0.99] to 0.71 [0.56, 0.89]).

Regarding depressive symptoms and binge drinking, the
unadjusted association peaked at age 37 (OR 1.32 [1.22,
1.43]) and then lessened through age 54 when it became
non-significant. After controlling for covariates, depressive
symptoms remained associated with higher adjusted odds of
binge drinking only from ages 34-41, reaching AOR 1.19
[1.11, 1.28] at age 35.

Marijuana Use In unadjusted models, higher depressive
symptoms were associated with higher odds of any and fre-
quent marijuana use across ages 33-57. After controlling
for covariates, higher depressive symptoms were associ-
ated with higher odds of any marijuana use at ages 33-36
(peaking at AOR 1.33 [1.06, 1.67]) and 41-57 (peaking at
AOR 1.50[1.08, 2.09]). Adjusted associations with frequent

Fig.2 Age-related change in unadjusted associations between depressive symptoms and substance use outcomes: U.S. adults aged 33-57,

1993-2019
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Fig.3 Age-related change in adjusted associations between depressive symptoms and substance use outcomes: U.S. adults aged 33-57,

1993-2019

Outcome: Cigarette Use

-
)
-
o

1.6

g
o

Adjusted Odds Ratio
Adjusted Odds Ratio
N
~

16 N emmmmmemm oo - 16

Adjusted Odds Ratio
.
~
N
.
Adjusted Odds Ratio

Outcome: Alcohol Use

Outcome: Marijuana Use

Adjusted Odds Ratio

Adjusted Odds Ratio
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controlled for sex, race/ethnicity, college status, the other two substance use measures of the same use intensity (any or heavy), and cohort. Dotted lines indicate

95% confidence intervals.

marijuana use were observed at ages 33-35, 42-48, and
53-57, peaking at age 57 (AOR 1.93 [1.21, 3.09]).

RA 3: Interindividual Differences by Sex

No significant interactions between sex and depressive
symptoms were observed for any or pack + cigarette use,
any alcohol use, or any or frequent marijuana use. For binge
drinking, the sex X depressive symptoms interaction term
was significant at ages 35-36 and 40-42 (AORs 0.85 [0.72,
0.99] to 0.85 [0.74, 0.98]), indicating depressive symptoms
and binge drinking associations at the noted ages were
stronger among women than men. When the binge drinking
interaction model was re-run using 99% confidence inter-
vals, no significant interaction was observed.

Discussion

In this national sample examining age-related change dur-
ing midlife, we found that mean depressive symptoms were
largely stable. However, there were important normative
age-related changes in substance use prevalence and in
depressive symptom/substance use associations. As has been
found previously (Patrick et al., 2021, 2022a), age-related
changes in use varied by substance. Any and pack + ciga-
rette use declined across midlife. Any alcohol use oscillated

between roughly 70% and 60%, but binge drinking declined
steadily after age 35. Marijuana use decreased through the
40 s but rebounded somewhat by the mid-50 s.

The current study observed important differences
between substances in the degree to which associations
with depressive symptoms shifted across midlife. Depres-
sive symptoms were consistently associated with greater
odds of any and pack + cigarette use throughout midlife.
This is consistent with existing research about the strong
and persistent ties between depressive symptoms and smok-
ing observed across age (Anda et al., 1990; Mendelsohn,
2012; Paperwalla et al., 2004).

Greater depressive symptoms were associated with
increased odds of binge drinking during the mid-30 s but
lower odds of any alcohol use during the mid-40 s and 50 s.
Binge drinking is more prevalent during the mid-30 s than
later midlife (Patrick et al., 2022a) and is a recognized risk
factor for alcohol use disorder (AUD) (Esser et al., 2014).
There are clear links between AUD and depressive symp-
toms (Boden & Fergusson, 2011). However, we also found
evidence of associations between greater depressive symp-
toms and decreased alcohol use during the mid-40 s and 50 s.
There are strong connections between alcohol use and social
interaction in young adulthood (Orehek et al., 2020; Sayette
et al., 2012), and qualitative research indicates that during
midlife, both men and women who drink see alcohol as very
important for relating with others and maintaining friendships
(Kersey et al., 2022; Parke et al., 2018). In midlife, adults
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who do not drink may have fewer socializing opportunities;
conversely, depressive symptoms may lead to less socializ-
ing and thus indirectly decrease the likelihood of alcohol use
among moderate social drinkers. The fact that associations
between depressive symptoms and alcohol use were more
pronounced during later midlife may be based on drinking
reasons. Among young adults, drinking reasons related to
coping motives gained importance across age in differentiat-
ing alcohol risk (Patrick et al., 2017); by later midlife, social
drinking and depressive symptoms may be more strongly
associated. Additional research on age-related changes in
drinking motives and reasons is relevant for understanding the
connections between depressive symptoms and alcohol use.

For marijuana, greater depressive symptoms were gen-
erally associated with increased odds of any use and, to a
lesser extent, frequent use across midlife. Inconsistent evi-
dence for links between depressive symptoms and marijuana
use have been found (Dierker et al., 2018; Harder et al.,
20006); associations may depend on use motivations (Green
& Ritter, 2000). Coping-related marijuana use reasons have
been increasing among young adults (Patrick et al., 2019),
and it will be important to examine if such findings also
apply during midlife.

Overall, associations did not differ by sex. While prior
research has found that women are more likely than men
to experience depressive symptoms (Villarroel & Terlizzi,
2020), and sex-specific differences exist in the associa-
tions between depressive symptoms and alcohol, tobacco
and marijuana use (Brennan et al., 1993; Calakos et al.,
2017; Erol & Karpyak, 2015; NIDA, 2020), the current
study found few sex differences. For both women and men,
higher depressive symptoms were correlated with higher
use, and associations appeared to vary across midlife in
similar ways. There was some evidence that sex moderated
age-related change in depressive symptom/binge drinking
associations, with stronger associations among women at
ages 35 and 40. Due to using the universal 5+ binge drink-
ing definition (vs. biological sex-specific thresholds), the
intoxication level associated with the binge drinking meas-
ure generally may have been higher for women than men,
possibly exacerbating associations with depressive symp-
toms. Future research using sex-specific thresholds may be
useful. Results underscore accumulating evidence about
the closing alcohol use gender gap among U.S. drinkers
(Keyes et al., 2008; White et al., 2015). Women are at ele-
vated risk for several alcohol-related problems (Slade et al.,
2016; White, 2020), including slower reductions in binge
drinking (Hasin et al., 2019) and AUD prevalence across
midlife (Jager et al., 2021). Given substance use effects on
fertility, pregnancy, and breastfeeding—common issues
among women in early midlife—understanding substance
use among women in this age group is an important area for
additional research (Zilberman, 2009).
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Future research should examine the ongoing effects of the
COVID-19 pandemic. The pandemic’s emergence in 2020
has been associated with significant change in both mental
health and substance use (Imtiaz et al., 2021; Niedzwiedz
et al., 2021). There are indications that among those in
midlife, the pandemic was associated with historical increases
in daily alcohol use (Patrick et al., 2022b). Several studies
have noted pandemic-related increased substance use coping
motives and use due to boredom and stress (Clare et al., 2021;
Graupensperger et al., 2021; Jackson et al., 2021; McPhee
et al., 2020; Patrick et al., 2022b); some studies have found
indications of changes in drinking contexts (e.g., more
drinking alone and at home; Patrick et al., 2022b). Individuals
with mental health symptoms have reported more pandemic-
related change in substance use (Eastman et al., 2021). The
extent to which the global COVID-19 pandemic may have
shifted levels of depressive symptoms, substance use, and
their short- and long-term associations during midlife should
be an active area for future research.

Implications for Prevention

Our results suggest depressive symptoms and substance use
are not uncommon across midlife, thus it is important to
continue universal efforts to prevent substance misuse and
worsening mental health. Workplace health initiatives and
employee assistance programs may be one avenue to provide
public health messaging about these problems to individuals
in middle age. Substance use and use disorders in adults are
becoming increasingly common compared to previous gen-
erations and are expected to continue increasing (SAMHSA,
2020). Unfortunately, these disorders often go unrecognized
or untreated due to stigma and age-related biases (Kuerbris
et al., 2014). When adults seek care, they are more likely to
do so from primary care and emergency department pro-
viders (Kuerbris et al., 2014). Universal screening in these
settings paired with indicated referral and follow-up for
both depressive symptoms and substance use in midlife are
recommended given our findings. Furthermore, providers
treating patients for depression should screen for substance
use, and vice versa. These findings also highlight the impor-
tance of providing mental health and substance use treatment
resources for the population, along with improved treatments
for co-morbid substance use and depressive symptoms.
Some transdiagnostic treatments exist (e.g., Unified Proto-
col [Barlow et al., 2017], Transdiagnostic Behavior Therapy
[Gros, 2014]), and some disorder-specific treatments target
co-morbid dysfunction (e.g., Cognitive Behavioral Therapy
for Substance Use Disorders [DeMarce et al., 2014]). How-
ever, few treatment organizations have the capacity to serve
dually diagnosed patients (McGovern et al., 2014). Given
shifts in the population, the retirement and health care sys-
tem—along with other services—may face increased strain
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as a growing number of older adults require comprehen-
sive, integrated substance use disorder and mental health
screening, assessment, and treatment if effective prevention
mechanisms are not implemented.

Limitations

The current study’s findings are subject to limitations. The
study was based on longitudinal follow-up of 12" grade
students; those who dropped out prior to 12 grade were
not able to participate. School drop-out is associated with
higher depressive symptoms (Askeland et al., 2022) and
substance use (Davis et al., 2022; Tice et al., 2017). Thus,
the depressive symptom and substance use levels reported
during midlife in the current study may underestimate
total population levels. As noted previously, the measure
of depressive symptoms used in the current study is not a
clinical diagnosis, and we examined associations between
depressive symptoms and only three substances (cigarettes,
alcohol, and marijuana). Future research examining time-
varying associations across midlife between clinical depres-
sion (possibly controlling for other mental health issues) and
a wider range of substances (e.g., nicotine vaping, opioids,
stimulants) is needed.

Conclusion

Across midlife, depressive symptoms were largely stable,
while substance use levels exhibited meaningful age-related
change. Associations between depressive symptoms and
substance use varied by substance and age, but highlighted
the increased risk for heavier alcohol use, cigarette use, and
marijuana use that accompanied higher levels of depressive
symptoms. Clinicians and those seeking to promote health
among adults in midlife should be aware of the importance
of monitoring depressive symptoms and substance use
among both men and women.
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