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ABSTRACT. Objective: The objective of this study was to examine as-
sociations between symptoms of alcohol hangover and depression, both
cross-sectionally and prospectively. Method: Data were from a survey
of young adults (N = 986, 60% female) initially recruited as part of an
observational study of youth smoking. Participants reported past-year
hangover symptoms, past-year frequency of heavy episodic drinking
(HED), and past-week depression symptoms on two occasions separated
by 1 year. Path analysis was used to evaluate prospective, directional
associations linking symptoms of depression and hangover after taking
into account their stabilities and cross-sectional associations. Individual
differences in HED frequency were accounted for to permit interpreta-

tion of residual hangover score variance in terms of susceptibility to
hangover effects. Results: Past-week depression and past-year hangover
symptoms were associated at Time 1. Path analysis indicated that Time 1
depression symptoms were associated with elevated hangover symptoms
a year later at Time 2. In contrast, Time 1 hangover symptoms did not
predict future depression. Conclusions: Depression symptoms are as-
sociated with current and future hangover susceptibility. Hangover and
depression overlap symptomatically and are empirically associated with
one another, suggesting the possibility that common underlying causal
mechanisms may contribute to both phenomena. (J. Stud. Alcohol Drugs,
78, 580–587, 2017)
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EPIDEMIOLOGICAL STUDIES INDICATE that heavy
alcohol use and depression are robustly associated with

one another (Boden & Fergusson, 2011; Hasin et al., 2005),
but uncertainty remains regarding the responsible causal
mechanism(s). One strategy for gaining improved insight
is to investigate how different indicators of alcohol involve-
ment associate with depression. Using this approach in a
prospective, population-based cohort study of Finnish adults,
Paljärvi et al. (2009) found that the frequency of alcohol
hangover at baseline emerged as the best predictor of depres-
sion symptoms and hospitalization for depression 5 years
later. A reversed analysis indicated that elevated depressive
symptoms at baseline also forecast frequent hangover at the
5-year follow-up.

Why might frequent hangover be associated with depres-
sion? Paljärvi et al. (2009) suggested that hangovers served
as markers of heavy episodic drinking (HED). In support
of this, they found that other indicators of heavy episodic
use, such as frequency of intoxication and frequency of
passing out from drinking, also were associated with later
depression. In contrast, total monthly volume of ethanol
consumed—a measure that is less informative with regard to
the heaviness of alcohol use in specific episodes—was more
weakly related to depression.

This pattern corresponds with results from a large-scale
population-based study of Canadian adults, which indicated
that measures of HED were strongly related to depression,
total volume of alcohol consumption was a weaker predictor,
and frequency of drinking was unrelated to depression (Gra-
ham et al., 2007). The presence of a hangover after drinking
may be associated with depression because heavy episodic use
is the crucial variable related to depression risk, and hangover
simply functions as a good proxy for such episodes.

Another possibility is that there is some more direct
connection between the hangover syndrome and depressive
symptomatology. Notably, the symptoms of hangover (e.g.,
depressed mood, fatigue, difficulty concentrating) partially
overlap with those of depression. Thus, hangover symptoms
might summate with ongoing depressive experiences, mak-
ing them more intense or salient to the sufferer. Symptomatic
overlap between the two syndromes may be a clue that some
shared underlying mechanism contributes to both conditions.
If so, hangover sensitivity might be a trait marker of depres-
sion risk (or vice versa).

Alternatively, hangover events could amplify the burden
of drinking by interfering with role obligations, thereby
generating life stressors that trigger or prolong depression
(McBride et al., 2016). To date, studies of alcohol–depres-
sion associations have included very limited assessments
of hangover (if any), so there is little evidence available for
evaluating these sorts of hypotheses.

The goal of the current study was to extend to the literature
characterizing links between hangover and depression. Us-
ing data from a cohort study of young adults, we examined
how symptoms of hangover and depression were related to
one another cross-sectionally and prospectively over a 1-year



PIASECKI, TRELA, AND MERMELSTEIN 581

interval. Conceptually, measures of hangover symptoms in a
given period can reflect a mixture of individual differences in
two distinguishable processes: (a) the frequency of HED and
(b) susceptibility to hangover (Piasecki et al., 2010; Slutske
et al., 2014; Verster et al., 2010). Frequent HED provides
more opportunities for hangover to be experienced, whereas
enhanced susceptibility increases the likelihood of hangover
effects following the use of any alcohol.

Drinkers differ substantially in their liability to hangover
at a constant level of alcohol exposure (Howland et al., 2008;
Piasecki et al., 2012; Rohsenow et al., 2012). Laboratory-
based alcohol challenge designs represent the gold standard
for assessing variability in hangover susceptibility, but this
construct can be approximated in survey research by using
residual hangover frequency scores after covarying HED
frequency (Piasecki et al., 2010; Slutske et al., 2014). In
the current analysis, HED was included to explore whether
depressive symptoms are primarily linked to heavy alcohol
exposures, individual differences in hangover susceptibility,
or both. Cross-lagged analyses addressed whether depression
symptoms predict subsequent hangover symptoms or vice
versa because the information about temporal priority may
provide clues about possible causal effects.

Method

Participants

Data were drawn from the Social and Emotional Con-
texts of Adolescent Smoking Patterns project, a longitudinal
observational study of smoking. All 9th and 10th graders
attending 16 Chicago-area high schools (N = 12,970) were
screened for smoking behavior. Approximately 6–8 weeks
later, all current smokers and random samples of never-
smokers and individuals who had previously experimented
with smoking were invited to participate in the longitudinal
cohort study (n = 3,654). A total of 1,344 agreed to partici-
pate and 1,263 (94%) completed the baseline survey. This
cohort included 213 never-smokers, 304 former experiment-
ers (smoked in the past year but not in the past 90 days,
fewer than 100 lifetime cigarettes), 594 current experiment-
ers (smoked in the past 90 days, fewer than 100 lifetime
cigarettes), and 152 regular smokers (smoked in the past 30
days, more than 100 lifetime cigarettes). Participants were
resurveyed on eight occasions spanning 7 years.

The current study used data from the Year 6 (subsequently
referred to as T1) and Year 7 (T2) follow-ups, the two waves
that included assessments of hangover symptoms. Specifi-
cally, analyses are limited to 986 participants (78% of base-
line sample, 95% of the 1,043 completing assessments at T1)
who provided complete data on depression symptoms, HED
frequency, and hangover symptoms at each of the two final
waves. The analyzed sample included 590 women (60%) and
averaged 22.4 years of age (range: 20.2–25.5, SD = 0.8) at

T1. The racial composition of the analyzed sample was as
follows: White (n = 683, 69.3%), Black (n = 180, 18.3%),
Asian (n = 43, 4.4%), Native Hawaiian/Pacific Islander (n =
16, 1.6%), Native American (n = 6, 0.6%), and more than
one category (n = 58, 5.9%). Hispanic ethnicity was reported
by 151 participants (15.3%). The protocol was approved by
the Institutional Review Board at the University of Illinois
at Chicago.

Measures

Depression symptoms. The Center for Epidemiological
Studies Depression Scale (CES-D; Radloff, 1977), a widely
used instrument developed for use with community samples,
was administered at T1 and T2. The CES-D consists of 20
items assessing affective, somatic, and interpersonal symp-
toms of depression. Participants reported the frequency of
each symptom over the past week using a 4-point scale: 0
(rarely or none of the time) to 3 (most or all of the time).
Accordingly, scores could range from 0 to 60, with higher
scores indicating a higher degree of past-week symptomatol-
ogy. A cut score of 16 on the CES-D indicates the presence
of clinically significant depressive symptomatology (Le-
winsohn et al., 1997; Radloff, 1977). Internal consistency of
the CES-D was high (T1 + = .90; T2 + = .89).

Hangover symptoms. A five-item short form of the Hang-
over Symptoms Scale (HSS; Robertson et al., 2012; Slutske
et al., 2003) was administered at T1 and T2. Participants
were asked how frequently they experienced five symptoms
(more tired than usual, headache, nauseous, very weak, and
difficulty concentrating) on mornings after drinking in the
past year using a scale ranging from 0 (never) to 5 (every
time). Scores on each of the five items were dichotomized to
indicate the presence or absence of each symptom in the past
year and then summed to indicate total number of symptoms
experienced over the past year (Slutske et al., 2003). Internal
consistency was high (+ = .86 at T1 and T2).

A separate item asked, “During the past 12 months, when
you drank alcohol how often did you have a hangover the
next morning?” using the same response options. Responses
were used for descriptive purposes but were not included in
main path analyses. This item was added because the origi-
nal HSS did not include a simple, face-valid measure of the
frequency of self-defined hangovers.

Heavy episodic drinking frequency. Past-year frequency
of HED was assessed at each wave using a single item:
“During the last 12 months, how often did you have 5 or
more drinks (males) or 4 or more drinks (females) contain-
ing any kind of alcohol within a two-hour period?” This item
uses the definition of HED recommended by the National
Institute on Alcohol Abuse and Alcoholism National Ad-
visory Council, corresponding to a pattern of intake that is
likely to yield blood alcohol concentrations (BACs) of .08 g/
dl or higher. Participants answered using a 10-level ordinal
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response scale (0 = never, 1 = 1 or 2 days, 2 = 3–11 days, 3
= 1 day a month, 4 = 2–3 days a month, 5 = 1 day a week, 6
= 2 days a week, 7 = 3–4 days a week, 8 = 5–6 days a week,
and 9 = every day).

Other drinking pattern descriptors. At each time point,
participants were asked to report the frequency of drinking
any alcohol, the typical number of drinks per drinking day,
the maximum number of drinks consumed in a 24-hour pe-
riod, and the frequency of consuming this maximum number
of drinks over the past year. Summary statistics from these
items were used to provide a more comprehensive descrip-
tion of drinking behaviors in this sample.

Smoking frequency. At each wave, participants were
asked, “During the last 30 days, on how many days did you
smoke cigarettes?” Participants could enter any number from
0 to 30.

Statistical analyses

Descriptive analyses characterized mean levels of depres-
sion symptoms, hangover symptoms, smoking frequency,
and HED frequency and tested for sex differences in these
domains given the well-established sex difference in de-
pression (Hasin et al., 2005) and some findings indicating
heightened hangover vulnerability in women compared with
men (Piasecki et al., 2010). We also computed bivariate cor-
relations among these measures and examined rates of HED,
hangover, smoking, and clinically significant depressive
symptoms at each wave.

An autoregressive cross-lagged path analysis was esti-
mated using the SEM command in Stata/SE (Version 13.1,
StataCorp LP, College Station, TX). The model included
paths representing the stabilities and cross-lagged effects
involving scores on CES-D, HSS, and HED frequency at
T1 and T2. Sex and smoking frequency at T1 and T2 were
included in the model as exogenous covariates. Sex (coded
male = 1, female = 0) and T1 smoking frequency were in-
cluded as predictors of all six endogenous variables (CES-D,
HED, and hangover symptoms, all at T1 and T2). T2 smok-
ing was specified as an exogenous predictor of depression
symptoms, HED, and hangover symptoms at T2 only. Model-
ing the covariance between HED frequency and HSS scores
at each wave allowed the residual variance in HSS scores to
be interpreted more cleanly in terms of individual differences
in hangover susceptibility. After fitting the initial model, we
trimmed nonsignificant paths and estimated a more parsimo-
nious final model.

Results

Descriptive analyses

At T1, 778 participants (78.9%) reported HED in the
past year, 702 (71.2%) reported experiencing a past-year

hangover, 520 (52.7%) smoked at least one cigarette in the
past 30 days, and 299 (30.3%) scored 16 or higher on the
CES-D. At T2, 773 participants (78.4%) reported HED, 713
(72.3%) reported hangover, 485 (49.2%) reported smoking,
and 287 (29.1%) scored 16 or higher on the CES-D. At both
T1 and T2, mean and modal responses to other questions
about drinking patterns indicated an approximately weekly
frequency of drinking, a typical consumption of three to four
drinks per drinking day, a maximum consumption in a 24-
hour period averaging five to seven drinks, and consumption
of the maximum amount 3–11 times per year.

Table 1 presents descriptive statistics for the CES-D,
smoking frequency, HED frequency, and HSS at both time
points and corresponding tests for sex differences. Relative
to men, women reported less frequent smoking and HED
at each wave. There were no sex differences in CES-D or
HSS scores at either time. Correlational analyses (Table 2)
indicated that each measure showed moderate to substantial
stability from T1 to T2. Most measures were significantly
intercorrelated, with the exceptions that HED frequency was
not related to depression symptoms at either time, T1 HSS
was not correlated with T2 CES-D, and HSS scores were
inconsistently related to smoking.

Exploratory cross-sectional correlation analyses were
conducted to examine whether other indicators of drinking
pattern were associated with depressive symptoms. CES-D
scores were associated with a lower frequency of drinking
(T1: r = -.09, p = .003; T2: r = -.07, p = .02), lower number
of maximum drinks (T1: r = -.11, p = .001; T2: r = -.08, p
= .01), and consuming the maximum drink total more fre-
quently (T2: r = .07, p = .04).

Path analysis

The initial path model fit the data well, &2(3) = 5.03, p =
.170; root mean square error of approximation (RMSEA) =
.026; comparative fit index (CFI) = .999. The final model
estimated after trimming all nonsignificant paths also fit the
data well, &2(14) = 21.39, p = .092; RMSEA = .023; CFI =
.995. Standardized and unstandardized path coefficients from
the initial model and final trimmed models are presented in
Table 3.

Figure 1 depicts the main results from the cross-lagged
portion of the final model. Each of the measures showed
moderate stability over time. Depression symptoms at T1
were significantly related to hangover symptoms at T2 () =
.073, p = .003). The path from T1 hangover to T2 depression
symptoms was not significant in the initial model () = -.005,
p = .846) and was therefore dropped from the final model.
HED frequency at T1 was associated with increased hang-
over symptoms at T2 and vice versa. No cross-lagged effects
involving HED and depression symptoms were significant.
At T1, depression and hangover symptoms had significant
residual covariance, but this was not observed at T2. At each
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wave, HED frequency covaried with hangover symptoms but
not depression symptoms.

To explore whether the association between T1 depression
symptoms and T2 hangover symptoms was moderated by
sex, we expanded the final model to include a path from sex
to T2 HSS (i.e., sex main effect) and an additional interac-
tion term variable (i.e., the product of sex and T1 CES-D)
to T2 HSS. The interaction term path was not significant ()
= -.11, p = .151) and the path from T1 CESD to T2 HSS re-
mained significant () = .16, p = .015). Thus, the prospective
association between depression symptoms and hangover was
consistent across men and women.

Discussion

This study examined cross-sectional and prospective as-
sociations between hangover and depression symptoms us-
ing data from a prospective study of young adults collected
across 1 year. HED frequency was included in the model
to investigate whether depression symptoms are related to
heavy alcohol exposures, individual differences in hangover
susceptibility, or both. Past-week depression symptoms and
past-year hangover were related at T1, even after accounting
for individual differences in HED frequency. In the pro-
spective portion of the model, depression symptoms at T1
forecast hangover susceptibility at T2. In contrast, hangover
susceptibility at T1 did not predict depression symptoms a
year later.

As expected, HED frequency was robustly associated with
hangover symptoms. However, we found no evidence for an
association between HED frequency and depression symp-
toms, even in simple correlational analyses unadjusted for
hangover or other covariates (Table 1). The absence of this
association is at odds with some prior findings and hypoth-
eses (e.g., Graham et al., 2007; Paljärvi et al., 2009). Some
other indicators of drinking pattern were cross-sectionally
associated with CES-D scores, but most of these correlations
suggested that depression was associated with modestly low-
er quantity and frequency of consumption. Further research
is needed to clarify how diverse measures of alcohol intake
relate to depression and to identify possible methodological
sources of heterogeneity in these effects.

We conceptualize the residual variance in HSS scores
after covarying HED frequency as a measure of hangover
susceptibility. Following this logic, the findings from the
path model can be interpreted as indicating that depression
symptoms are associated with elevated current and future
vulnerability to hangover effects after drinking. Why might
this be? At present, various hypotheses can be formulated,
but future, targeted research will be necessary to address
them directly.

One possibility is that this effect is an artifact driven by
predictor–criterion overlap. The symptoms of hangover and
depression share many features. Thus, a depressed person
may tend to achieve elevated scores on the HSS simply
because he or she experiences these symptoms frequently.

TABLE 2. Correlations among measures of depression, smoking frequency, heavy episodic drinking frequency, and hangover

Measure 1. 2. 3. 4. 5. 6. 7. 8.

1. T1 CES-D 1.00
2. T2 CES-D .60*** 1.00
3. T1 smoking frequency .12*** .12*** 1.00
4. T2 smoking frequency .12*** .12*** .79*** 1.00
5. T1 HED frequency -.02 -.02 .15*** .16*** 1.00
6. T2 HED frequency .03 .01 .15*** .17*** .57*** 1.00
7. T1 HSS score .11** .06 .06 .06* .36*** .31*** 1.00
8. T2 HSS score .14*** .11** .08* .06 .28*** .32*** .64*** 1.00

Notes: T1 = Time 1; T2 = Time 2; CES-D = Center for Epidemiologic Studies Depression Scale; HED = heavy episodic drinking; HSS = Hangover Symptoms
Scale.
*p < .05; **p < .01; ***p < .001.

TABLE 1. Descriptive statistics and tests for sex differences

Possible Observed
Measure M SD range range M SD M SD t p

T1 CES-D 12.70 9.63 0–60 0–54 13.02 9.77 12.22 9.42 -1.29 .196
T2 CES-D 12.32 9.26 0–60 0–53 12.52 9.30 12.04 9.21 -0.79 .428
T1 Smoking Frequency 9.87 12.61 0–30 0–30 8.40 12.24 12.07 12.85 4.52 <.001
T2 Smoking Frequency 9.51 12.66 0–30 0–30 7.80 11.98 12.06 13.23 5.25 <.001
T1 HED Frequency 2.58 2.15 0–9 0–8 2.22 2.01 3.13 2.22 6.66 <.001
T2 HED Frequency 2.45 2.12 0–9 0–8 2.09 1.95 2.99 2.25 6.67 <.001
T1 HSS Score 3.31 1.87 0–5 0–5 3.29 1.87 3.33 1.86 0.37 .710
T2 HSS Score 3.39 1.83 0–5 0–5 3.41 1.83 3.36 1.83 -0.47 .638

Notes: T1 = Time 1; T2 = Time 2; CES-D = Center for Epidemiologic Studies Depression Scale; HED = heavy episodic drinking; HSS = Hangover Symp-
toms Scale.

Total
(N = 986)

Women Men Test for sex
(n = 590) (n = 396) differences
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The HSS asks about the presence of these symptoms on
mornings after drinking on the assumption that these are at-
tributable to alcohol. This assessment strategy does not take
into account the possibility that some individuals chronically
experience a similar constellation of symptoms and would
therefore endorse them on both mornings after drinking and
mornings following abstention. It may be necessary to use
refined assessment strategies, such as daily diary studies or
reformulated hangover questionnaires more explicitly assess-
ing symptomatic elevations after drinking versus abstention
occasions, to better characterize the degree of “genuine”
versus artifactual overlap between depression symptoms and
hangover.

Another possibility is that the symptomatic overlap is
not a nuisance or artifact, but instead a clue that the two
syndromes may share some underlying pathological process.
There has been relatively little research into the pathophysiol-
ogy of alcohol hangover, but the limited available evidence
implicates inflammatory processes (Penning et al., 2010).
Circulating levels of pro-inflammatory cytokines and C-
reactive protein are correlated with the intensity of acute
hangover symptoms after high-dose alcohol exposure (Kim et

al., 2003; Wiese et al., 2004). In preclinical models, systemic
administration of the immunogen lipopolysaccharide triggers
sickness behaviors closely resembling those produced by
acute ethanol withdrawal (a term used synonymously with
“hangover” in animal studies; Richey et al., 2012).

Lipopolysaccharide administration has also been used as
an animal model of depression (e.g., Kubera et al., 2013;
Yirmiya, 1996). More generally, mounting research points to
an important role for activation of the inflammatory system
in major depressive disorder (Miller & Raison, 2016; Slavich
& Irwin, 2014). A dysregulated inflammatory process may
contribute to depression, and, perhaps as a consequence,
depressed individuals may be more sensitive to hangover—a
syndrome that presumably involves a transient inflammatory
response to a high dose of alcohol. The current study did not
include measures of inflammatory biomarkers, so we could
not test this hypothesis directly. Although this inflammation
hypothesis is speculative, it appears plausible based on the
available evidence and therefore deserves attention in future
clinical and experimental research.

Other pathways implicated in depression (e.g., mono-
amine neurotransmitters; Krishnan & Nestler, 2008) merit

TABLE 3. Unstandardized (B) and standardized ()) path coefficients from the initial and final cross-lagged panel models

Initial model Trimmed model

Path B ) p B ) p

Exogenous covariates
Sex % T1 CES-D -1.179 -.060 .059
Sex % T1 HED frequency 0.834 .190 <.001 0.817 .186 <.001
Sex % T1 HSS 0.016 .004 .897
Sex % T2 CES-D -0.121 -.006 .807
Sex % T2 HED frequency 0.405 .094 <.001 0.465 .108 <.001
Sex % T2 HSS -0.134 -.036 .153
T1 Smoking % T1 CES-D 0.101 .132 <.001 0.090 .118 <.001
T1 Smoking % T1 HED frequency 0.021 .122 <.001 0.018 .104 <.001
T1 Smoking % T1 HSS 0.008 .054 .092
T1 Smoking % T2 CES-D 0.024 .033 .422
T1 Smoking % T2 HED frequency 0.0004 .002 .953
T1 Smoking % T2 HSS 0.009 .060 .128
T2 Smoking % T2 CES-D 0.020 .027 .514
T2 Smoking % T2 HED frequency 0.010 .061 .144
T2 Smoking % T2 HSS -0.005 -.037 .350

Endogenous variables
T1 CES-D % T2 CES-D 0.574 .597 <.001 0.581 .603 <.001
T1 CES-D % T2 HED frequency 0.004 .017 .503
T1 CES-D % T2 HSS 0.014 .073 .003 0.014 .073 .003
T1 HED frequency % T2 CES-D -0.071 -.016 .559
T1 HED frequency % T2 HED frequency 0.489 .497 <.001 0.495 .501 <.001
T1 HED frequency % T2 HSS 0.059 .070 .010 0.055 .064 .014
T1 HSS % T2 CES-D -0.026 -.005 .846
T1 HSS % T2 HED frequency 0.146 .129 <.001 0.150 .132 <.001
T1 HSS % T2 HSS 0.589 .601 <.001 0.591 .605 <.001

Covariances
T1 CES-D * T1 HED frequency -0.522 -.026 .410
T1 CES-D * T1 HSS 1.768 .099 .002 1.940 .109 <.001
T1 HED frequency * T1 HSS 1.403 .361 <.001 1.418 .364 <.001
T2 CES-D * T2 HED frequency -0.112 -.009 .779
T2 CES-D * T2 HSS 0.476 .046 .145
T2 HED frequency * T2 HSS 0.368 .155 <.001 0.371 .155 <.001

Notes: T1 = Time 1; T2 = Time 2; CES-D = Center for Epidemiologic Studies Depression Scale; HED = heavy episodic drinking; HSS = Hangover
Symptoms Scale.
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attention but have less converging support from available
hangover studies.

A final possibility is that hangovers are driven by many
of the same psychological and environmental influences
that contribute to depression and other forms of affec-
tive distress. Harburg et al. (1993) examined predictors of
hangover in a large community sample. They found that
psychosocial variables such as neuroticism, negative life
events, drinking to escape negative emotions, guilt over
drinking, and experiencing anger and depression when
drunk incrementally predicted hangover after accounting
for the amount of alcohol consumed. The authors suggest-
ed that hangovers may be better construed as psychosomat-
ic reactions facilitated by drinking rather than inevitable
physiologic responses to heavy alcohol exposure. The re-
producibility of these findings requires testing because
the hangover measure used in this investigation included
some symptoms not conventionally considered part of the
hangover syndrome (e.g., blackout, suicidal thoughts).
Nonetheless, the findings highlight the potential value of
investigating individual differences in psychological traits,
drinking motives, circumstances of drinking, and life stress
as possible explanations for the association between hang-
over and depression symptoms.

To our knowledge, this study represents the first longitu-
dinal evaluation of the stability of HSS scores. The findings
indicate that reports of past-year hangover symptoms were
moderately stable across a 1-year period, as indicated by
both zero-order correlations (Table 2) and when HED fre-

quency and other covariates were accounted for (Table 3).
This indicates that there is both consistency and change in
the frequency of hangover events and individual differences
in hangover susceptibility in young adulthood.

The findings should be interpreted in the context of study
limitations. We examined data from a sample enriched for
youthful smoking and risk of tobacco dependence. Smok-
ing behavior was accounted for in the analyses, but it is
not certain whether findings from this high-risk cohort will
generalize to samples with other characteristics.

Young adulthood is a stage of life associated with espe-
cially high levels of depression (Sutin et al., 2013), HED
(Centers for Disease Control and Prevention, 2012), and
hangover (Piasecki et al., 2005; Tolstrup et al., 2014). Thus,
the current analysis focused on a period when these phenom-
ena are prevalent and have ample opportunity to influence
one another. On the other hand, the peak prevalences may
be achieved by mixing developmentally limited phenocopies
with cases of more enduring alcohol problems or depressive
conditions. Such a mixture could have the effect of attenuat-
ing associations among heavy drinking, hangover, and de-
pression. Therefore, it would be valuable to extend this kind
of work to a broader age range to test how well our findings
generalize.

We interpreted the residual variation in HSS scores after
accounting for HED frequency in terms of individual differ-
ences in hangover susceptibility. This is an approximation
and is undoubtedly less precise than using a laboratory-based
alcohol challenge procedure.

FIGURE 1. Main results from the final trimmed cross-lagged panel model. Numerical estimates represent stan-
dardized path coefficients. All depicted path coefficients were statistically significant. To simplify presentation,
paths from covariates (sex and smoking) are omitted from the diagram. T1 = Time 1; T2 = Time 2; HED =
heavy episodic drinking; CES-D = Center for Epidemiologic Studies Depression Scale.
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Hangovers are most reliably observed when BACs exceed
.11 g/dl (Chapman, 1970; Verster et al., 2010), and hangover
events are optimally identified using a higher threshold than
is conventionally used to define a heavy drinking episode
(about 13 drinks for men, 10 drinks for women; Jackson,
2008). The HED measure used in the current analysis was
intended to identify drinking episodes in which an individual
was likely to exceed a BAC of .08 g/dl. Some of the residual
variance in HSS scores may function as a proxy for very
heavy exposures exceeding the .08 g/dl threshold. This might
explain why T1 HSS scores predicted T2 heavy drinking,
a finding that appears at odds with results of a daily diary
study indicating that hangovers do not strongly influence
subsequent drinking behaviors (Epler et al., 2014).

Hangover symptoms and HED were assessed with refer-
ence to the past year, whereas participants rated depression
symptoms over the past week. The asymmetry in the cross-
lagged effects could be an artifact of these discrepant time
frames. For example, if hangover events occur relatively
infrequently and have only time-limited effects on depres-
sion, then an annual assessment of past-week depression
may infrequently coincide with recent hangovers and thus
may not fully capture hangover effects. A single item was
used to assess HED frequency. Better resolution of drinking
behavior might have been possible using a calendar-based
method (e.g., Sobell & Sobell, 1995). The CES-D is a
screening instrument intended for use in nonclinical samples.
Future work should examine whether the findings using this
dimensional symptom measure extend to clinically diagnos-
able major depression.

The current study extends the sparse existing literature
by demonstrating empirical associations between symptoms
of hangover and depression in a sample of young adults.
These associations were modest in magnitude, as might be
expected given that both depression and hangover are multi-
factorially determined. Nonetheless, using prospective data
and accounting for individual differences in HED frequency
provides potentially important clues about the nature of the
overlap between the two syndromes. Specifically, the find-
ings indicate that elevated depression symptoms are associ-
ated with current and future hangover susceptibility. Going
forward, it will be important to determine whether these
effects replicate in independent samples.

Additional research is needed to explore various mecha-
nisms that could account for the overlap between depression
and hangover. This might be pursued using survey measures,
as done here. A complementary approach would be to test
whether depression status moderates hangover responses
to alcohol after laboratory-based alcohol challenge or
naturalistic drinking. Because several intersecting lines of
evidence implicate inflammatory processes in both depres-
sion and hangover, it seems promising to assess biomarkers
of inflammation in future studies. Further research into the
pathophysiology of hangover may yield new clues about

potential mechanistic linkages with symptoms of depression.
The contributions of psychosocial factors and life events also
deserve careful consideration in future studies.
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