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ABSTRACT. Objective: This prospective study investigated moderator
variable models of the interrelationships among stressful events, coping
motives for drinking, and current alcohol use on subsequent alcohol use
across a 5-year window with middle-aged adults. Method: Data from
women (n = 716; Mage = 55.29 years at baseline) and men (n = 505; Mage
= 57.57 years at baseline) were used to examine theory-guided hypoth-
eses that current levels of alcohol use would interact with stressful events
and coping motives for drinking to predict higher levels of alcohol use
across time. Analyses were conducted separately for men and women.
Results: After we controlled for several potentially important covariates
(i.e., age, educational level, family income, and marital status), prospec-
tive regression analyses supported moderator effects for current alcohol
use and stressful events as predictors of changes in alcohol use, and a

somewhat weaker consistency of moderator effects for current alcohol
use and coping motives for drinking as predictors of changes in alcohol
use. For example, higher levels of baseline alcohol involvement in con-
junction with higher levels of stress predicted higher levels of alcohol
use and alcohol problems 5 years later. Similarly, higher levels of coping
motives and higher levels of heavy episodic drinking predicted higher
levels of heavy episodic drinking among women 5 years later. Conclu-
sions: The findings were discussed from an alcohol–stress vulnerabil-
ity model of affect regulation and a positive regulatory feedback loop
perspective wherein conditional relationships among baseline alcohol
use indicators, stressful events, and coping drinking motives predicted
greater alcohol involvement, especially problematic use, across time. (J.
Stud. Alcohol Drugs, 76, 465–473, 2015)
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CONSIDERABLE EVIDENCE HAS BEEN marshaled
supporting significant associations between stress and

alcohol use, as well as alcohol problems and relapse (Po-
horecky, 1991; Sayette, 1999; Wills & Shiffman, 1985). To
explain the alcohol–stress relationship, conceptual models
such as the Tension Reduction Hypothesis (Conger, 1956)
and the affect regulation model (Cooper et al., 1995; Wills &
Shiffman, 1985) have proposed that people consume alcohol
to reduce the tension (e.g., anxiety, depression, distress) as-
sociated with stressful events (Cooper et al., 1997). To the
extent that alcohol reduces the negative affect associated
with stress, the consumption of alcohol serves as a positive
reinforcer that may be learned and fostered across time.

The conceptual orientation used in this study builds on
this prior research on alcohol and stress and is referred to
as the alcohol–stress vulnerability model. This model has
its origins historically in the diathesis–stress model of psy-
chopathology (Zuckerman, 1999) and has been a prominent
model used in research on depression and substance use
disorders (Hankin & Abramson, 2001; Windle, 2010). The
fundamental notion underlying this model is that people vary
in their individual responses (vulnerabilities) to stressful

events in systematic ways that are related to the probability
of occurrence of outcomes such as depression, or in our
case, increased alcohol use. The adoption of an alcohol–
stress vulnerability model is consistent with considerable
prior research and theorizing related to substance use dis-
orders about how the use of alcohol (and other substances)
may reduce stress via self-medication and the regulation of
positive and negative affective states (Cooper et al., 1992a;
Khantzian, 1997; Wills & Shiffman, 1985).

Of interest in the current study are the potentially moderat-
ing effects of both coping motives for drinking and current
(baseline) alcohol use on the prospective alcohol–stress rela-
tionship. These two moderating variables are conceptualized
as vulnerability factors that will interact with stressful events
to predict higher levels of alcohol use across time. Coping
motives for drinking reflect endorsements by participants that
they use alcohol in response to aversive life events to reduce
and regulate negative affect (Cooper, 1994; Cooper et al.,
1992b, 1995). Previous research has found that individuals
who use alcohol as a coping mechanism are at increased risk
both to consume larger quantities of alcohol and to experience
more negative consequences associated with their alcohol
use (Holahan et al., 2003; Windle, 2000). Level of alcohol
involvement (i.e., from use to heavy use to problematic use),
especially problematic involvement, is also viewed as a po-
tential vulnerability factor in that the current stress–alcohol
relationship may have been preceded by a history of recipro-
cal relationships between stress and alcohol. That is, current
levels of alcohol and stress may represent a “snapshot” in
time of an ongoing positive regulatory feedback loop (or an
escalating iterative pattern) of stress→alcohol use→increased
stress→increased alcohol use, etc.
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Current study

Based on the alcohol–stress vulnerability model, we
investigated how individual vulnerabilities (i.e., baseline
alcohol involvement and coping motives) may interact with
stressors to predict future alcohol involvement. We used
data from a two-wave, 5-year-interval prospective study
with a community sample of middle-aged adults. We used
longitudinal regression analyses to investigate relationships
among three alcohol use indicators (i.e., quantity–frequency
index [QFI] of alcohol use, heavy episodic drinking [HED],
and alcohol problems), stressful events, and coping motives
for drinking, along with their interactions, in the prediction
of alcohol use indicators 5 years later. Although the three
alcohol indicators used in this study are significantly cor-
related, considerable research supports unique relationships
between predictors such as coping motives for drinking and
alcohol problems (e.g., Cooper, 1994; Windle, 2000), as well
as stressful events and problematic alcohol use (Holahan et
al., 2001).

Several methodological features of this study will advance
the literature in important ways. First, our study comple-
ments and extends the current literature by expanding the
time window to investigate the relationships of interest
across a longer term (5-year) window than extant cross-
sectional and shorter term longitudinal studies. Second,
studies have investigated either the alcohol–stress relation-
ship (Brennan et al., 1999, 2005; Kuipers et al., 2012) or the
drinking-to-cope–alcohol relationship (Crutzen et al., 2013;
Holahan et al., 2001); our study includes three alcohol in-
dicators, stressful events, and coping drinking motives in a
prospective study of middle-aged adults. The study of drink-
ing practices and their causes is of importance in middle
age because heavier alcohol use among this population has
been associated with a host of medical conditions, including
cardiovascular and cerebrovascular diseases, cancer, and
gastrointestinal disorders (Roerecke & Rehm, 2012), as well
as compromised psychological functioning (Choi & DiNitto,
2011a, 2011b). Moreover, health behaviors (e.g., the con-
sumption of alcohol) in middle age portend cognitive, physi-
cal, and emotional functioning and health in older adulthood
(Lachman, 2004), thereby suggesting their importance to a
developmental orientation of disease prevention and health
promotion across the life span. Third, a number of studies
have indicated sex differences in alcohol–stress relationships
(Brennan et al., 1999, 2005; Cooper et al., 1992a; Glass et
al., 1995; Kuipers et al., 2012); as such, we conducted analy-
ses separately for men and women.

Study hypotheses

Based on the alcohol–stress vulnerability model, our
hypotheses reflect the notion that individual vulnerabilities
(conceptualized as baseline alcohol involvement and base-

line coping motives for drinking) will interact with stressors
(conceptualized as being strongly related to negative affect
regulation) to prospectively predict alcohol use outcomes
5 years later (Cooper et al., 1992a; Glass et al., 1995). The
three hypotheses are as follows.

Hypothesis 1. The vulnerability factor of higher levels of
baseline alcohol involvement in conjunction with higher lev-
els of stress will predict higher levels of alcohol outcomes.

Hypothesis 2. Higher levels of baseline coping motives
and alcohol involvement will predict higher levels of alcohol
outcomes.

Hypothesis 3. Higher levels of baseline coping motives in
conjunction with higher levels of stress will predict higher
levels of alcohol outcomes.

For each of the aforementioned hypotheses, we propose
that these interactions will be of a higher magnitude for
problematic alcohol involvement indicators (i.e., HED, al-
cohol problems) relative to QFI (Cooper, 1994; Kuntsche et
al., 2005; Windle 2000).

Method

Participants

The data used in this study were collected from a sample
of middle-aged men and women who participated at Waves
6 and 7 of a larger, seven-wave, 23-year prospective study
focused on risk factors for adolescent and young adult sub-
stance use and mental health (see Windle et al., 2005). The
men and women in the current study are the parents of the
adolescent/young adult target sample. Primary caregiver’s
participation during Wave 1–Wave 4 was limited to reporting
on potential risk factors for adolescents (e.g., family income,
parent’s education levels) via mail surveys (adolescents were
assessed in school settings). During Waves 5–7 (three waves
of assessment at 5-year intervals), the primary targets for
study were expanded to include not only the adolescents as
they transitioned to young adulthood, but also the parents of
these young adult children, and interviews were conducted
with each participating member. This study was reviewed
and approved by the Institutional Review Board of the Uni-
versity at Buffalo. Signed informed consent was obtained
from participants before each wave of assessment.

The participation rate for the adolescent sample was 76%
(n = 1,205), which is relatively high for in-school assess-
ments that require active informed consent (Tigges, 2003).
At Waves 5–7, the study retained 87% of the adolescent
sample (n = 1,050); participants were lost primarily because
of difficulties in contacting them and because of refusals.
Among this sample of 1,050 adolescents, the following data
refer to their parents who were contacted for participation at
Waves 5–7.

For women (mothers of the adolescents), 47 (4.5%) died
at some point between Waves 5 and 7, 156 (14.8%) did
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not participate, and 847 (80.7%) participated during the
10-year follow-up, yielding a participation rate of 84% if
the deceased are excluded from the denominator. For men
(fathers of the adolescents), analogous statistics were 103
(9.8%) were deceased, 350 (33.3%) did not participate, and
597 (56.9%) participated during the 10-year follow-up, thus
yielding a participation rate of 63% if the deceased are ex-
cluded from the denominator. Although this reflects a lower
participation rate for fathers than preferred, it exceeds the
standard rate of participation by fathers in behavioral sci-
ence studies of families (Phares & Compas, 1992). Across
the three waves of assessment, the retention rate for men was
72% (Waves 5–6) and 86% (Waves 6–7); the retention rate
for women was 73% (Waves 5–6) and 85% (Waves 6–7).

A criterion for inclusion in this study was that partici-
pants had to have reported having a drink in the previous 6
months (this was necessary because respondents could not
report on coping motives for drinking if they did not drink).
This resulted in the deletion of 88 women and 48 men who
had not consumed alcohol in the past 6 months at Wave 6.
In addition, 43 women and 44 men were excluded because
of missing data.

Extensive attrition analyses were conducted comparing
several of the exclusion groups (e.g., parents who died across
the course of the study; parents who were excluded because
they did not consume alcohol in the past 6 months at Wave
6) with those who participated. These analyses, described in
more detail elsewhere (Windle & Windle, 2014), provided
no evidence of selective dropout with regard to alcohol use,
stressful events, or sociodemographic variables.

Procedure

At Wave 6, one-on-one interviews were conducted either
in the subjects’ homes or at the investigators’ host institute.
Subjects were paid $40 to complete an interview that lasted
approximately 2 hours. Computer-assisted personal inter-
views were used to collect data. At Wave 7, because of bud-
getary cuts to the research project, mail surveys (rather than
face-to-face interviews) were completed by participants and
returned in self-addressed, stamped envelopes. Participants
were paid $20 for completion of the mail survey, which took
approximately 45–60 minutes to complete.

Measures

Middle-aged adults’ sociodemographic variables. In their
individual interviews and the completion of mail surveys,
participants were asked about their age, number of years of
education completed, family income, and other status indica-
tors (e.g., marital and occupational status).

Stressful life events. Stressful life events were assessed
with an adaptation of the Holmes and Rahe scale (1967).
Participants were asked to report on stressful events that

occurred within the past 12 months. Forty-six events were
scored as an aggregate measure of stressors, with events
covering domains of work stressors, interpersonal stress-
ors, health concerns–self, health concerns–others, financial
stressors, and criminal/legal stressors.

Coping motives for drinking. Coping motives for drinking
was assessed using a five-item subscale from the self-report
measure developed by Cooper et al. (1992b). Items included
“drinking to forget your worries” and “drinking because it
helps when you feel depressed or nervous.” Internal consis-
tency estimates across waves of assessment ranged from .88
to .92 for women and .89 to .90 for men. Although coping
motives for drinking could vary as a function of treatment
and other state-like influences (e.g., variability in number
or intensity of stressors), in community samples they are
relatively stable dispositions across time, as indicated by a
test–retest Pearson correlation of .71 across the 5-year inter-
val in this study.

Alcohol use (Quantity–Frequency Index). Alcohol use
was measured at each wave with a standard QFI that as-
sessed consumption of beer, wine, and distilled spirits in the
past 6 months (Armor & Polich, 1982). Respondents were
asked how often they usually had each beverage in the last 6
months (1 = never to 7 = every day) and, when they had the
beverage, on average how much they usually drank (10-point
scale from 1 = none to 10 = more than eight cans, bottles, or
glasses, depending on the beverage). The resulting index pro-
vides a measure of the average number of ounces of ethanol
consumed per month over the past 6 months. A logarithmic
transformation was applied to the resulting consumption
values.

Heavy episodic drinking. HED was assessed at each
wave with questions about the frequency of drinking six or
more alcoholic beverages on a single occasion over the past
6 months. HED was assessed for each alcoholic beverage
(i.e., beer, wine, distilled spirits), and a summed score was
created to measure the number of occasions of HED. Our
“six or more drinks” threshold for HED was consistently
used throughout the course of this long-term longitudinal
study that was initiated before the more recent 5 (for men)
and 4 (for women) HED thresholds used in current research.
As such, the prevalence of HED may be underrepresented in
this study.

Alcohol problems. Alcohol problems were assessed
somewhat differently across Wave 6 and Wave 7. At Wave
6, alcohol problems were assessed via 15 items that were
designed to assess a range of undesirable consequences of
drinking alcohol during the previous 6 months. Items mea-
sured experiences during or as a consequence of alcohol use
in the domains of work (e.g., drinking during work, missing
work), conflict in social relationships (e.g., with spouse/
fiancé, with strangers, with the police), compulsive drinking
style (drinking alone, drinking to cure a hangover, drinking
on consecutive days, drinking to forget troubles), and loss of
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behavioral control (e.g., passing out, thinking about the need
to cut down, regretting things done while drinking). At Wave
7, we reduced the number of alcohol problems presented to
participants from 15 to 7. This was done in an effort to re-
duce the burden on participants completing the mail survey.

Eight items were deleted at Wave 7 based on their low
prevalence rate at Wave 6. The seven items maintained at
Wave 7 covered domains of conflict in social relationships,
loss of behavioral control, and compulsive drinking style. At
Wave 6, each item used a 5-point Likert scale (0 times, 1–2,
3–5, 6–10, >10 times). At Wave 7, each item used a 3-point
Likert scale (0 times, 1–2 times, ≥3 times). Internal consis-
tency estimates across waves of assessment ranged from .75
to .73 for women and .88 to .65 for men.

Statistical analyses plan

For those participants included in the current study (716
women and 505 men), missing value estimation using the
expectation-maximization algorithm was used to estimate
the missing data under the missing-at-random assumption;
approximately 20% of the data were estimated. (Note that we
excluded from the analyses participants who died between
Wave 5 and Wave 7 [n = 150]; those who did not drink alco-
hol in the past 6 months [n = 136]; and those who completed
some components of the data collection protocol, such as the
psychiatric diagnostic section, but not other components,
such as the alcohol and drinking motives section [n = 87].)

For the primary analyses, hierarchical multiple regression
analyses were conducted for the Wave 6–Wave 7 relation-
ships. We controlled for sociodemographic variables, prior

alcohol use, stressful events, and coping motives in each of
these prospective regression equations. Controlling for these
variables in the regression equations was important for two
reasons: (a) we controlled for possible covariates and predic-
tors that could otherwise provide alternative explanations for
the prospective moderator relationships findings, and (b) we
controlled for the covariates and predictors, allowing us to
interpret significant findings of moderator effects as predict-
ing changes (e.g., increases) in alcohol use across time.

Results

Table 1 provides the correlation matrix and means and
standard deviations for the variables used in the regression
analyses in this study. Men and women differed significantly
with regard to mean level comparisons on all variables (see
bottom of table). In addition, although not shown in the
table, more than 50% of the sample reported the use of al-
cohol to cope, with 53% of women and 64% of men using
alcohol to cope at least sometimes and 10% of women and
14% of men reporting the use of coping motives for drinking
fairly often or almost always.

The findings for the longitudinal multiple regression
analyses are summarized in Table 2. Of the 18 interactions
tested (9 for women and 9 for men), 9 were statistically
significant (5 for women and 4 for men). The directionality
and plotting of the statistically significant interactions indi-
cated two general patterns. First, for those beta coefficients
that were negative (6 of the 9 significant interactions), the
general pattern indicated that higher levels of the moderator
variable (e.g., alcohol use indicator) in combination with

TABLE 1. Correlations and descriptive statistics for study variables

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14.

1. W6 age . – .02 .06 -.30*** -.17*** -.04 -.07 -.04 -.15*** -.16*** -.13*** -.08* -.14*** -.08*
2. W6 marital statusa .12** . – -.01 -.53*** .08* .08* -.03 -.03 -.04 .01 .08* .07 .06 .05
3. W6 education -.09 .02 . – .24*** .05 -.01 .03 .07 -.03 .00 -.02 .12** -.01 -.04
4. W6 income -.34*** -.17*** .36*** . – -.03 -.18*** .13** .10* .01 .04 .00 .01 -.00 .01
5. W6 SLEs -.13** .02 .06 -.00 . – .37*** .02 -.03 .12** .16*** .14*** .09* .19*** .15***
6. W7 SLEs -.07 .03 .00 -.00 .41*** . – .04 .02 .13*** .08* .16*** .19*** .19*** .22***
7. W6 QFI .01 .09 .03 .07 -.01 -.04 . – .75*** .40*** .30*** .60*** .48*** .35*** .37***
8. W7 QFI .03 .12** .07 .09* -.01 -.05 .84*** . – .11** .13*** .46*** .60*** .34*** .35***
9. W6 HED .02 .09* -.05 .01 .03 -.02 .57*** .44*** . – .77*** .58*** .14*** .19*** .21***
10. W7 HED .01 .10* -.08 -.00 -.11* -.04 .45*** .50*** .63*** . – .46*** .16*** .13** .12**
11. W6 AP -.15** .16*** .01 -.01 .08 -.00 .61*** .54*** .32*** .34*** . – .68*** .41*** .42***
12. W7 AP -.04 .10* .05 .04 .03 .07 .57*** .60*** .32*** .44*** .63*** . – .41*** .47***
13. W6 CMD -.11* .06 .01 .04 .15** .08 .22*** .23*** .10* .11* .40*** .29*** . – .77***
14. W7 CMD -.05 .09 -.04 -.00 .08 .11* .20*** .23*** .04 .11* .38*** .28*** .81*** . –

Women
M 55.29*** 1.20***13.81*** 6.87*** 2.71*** 3.36*** 5.62*** 5.76*** 0.19*** 0.15*** 0.58*** 0.45* 7.62* 7.41*
SD 4.50 0.37 2.19 1.40 2.02 2.56 9.44 10.13 1.16 0.92 1.07 0.87 2.78 2.97

Men
M 57.57 1.08 14.48 7.37 2.23 2.82 12.38 12.34 0.68 0.71 0.92 0.57 8.04 7.80
SD 5.38 0.26 2.55 0.94 1.83 2.25 18.00 18.21 2.57 2.23 1.44 0.93 2.82 2.97

Notes: Women: n = 716; Men: n = 505. Women’s correlations are above the diagonal; men’s correlations are below the diagonal. W = wave; SLEs = stressful
life events; QFI = Quantity–Frequency Index; HED = heavy episodic drinking; AP = alcohol problems; CMD = coping motives for drinking. aMarital status:
1 = married; 2 = not married.
*p < .05; **p < .01; ***p < .001.
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higher levels of the independent variable (e.g., stressful
events) were associated with greater increases in the alcohol
outcome variables. This pattern is illustrated in Figure 1 for
women, where higher levels of Wave 6 QFI, in combination
with higher levels of Wave 6 stressful events, yielded higher
levels of Wave 7 QFI and an increased acceleration rate of
change (i.e., the slope is increasing more rapidly), similar to
the well-known stress exacerbation effect.

In contrast, lower levels of Wave 6 QFI and higher levels
of Wave 6 stressful events yielded lower levels of Wave 7
QFI and a less rapid acceleration rate of change (i.e., the

slope is increasing more slowly), similar to the well-known
stress-buffering effect. Following standard regression pro-
cedures (Aiken & West, 1991), we plotted the simple slopes
at ±1 SD from the intercepts, and the beta coefficients for
the respective slopes were both statistically significant (p
< .01 for Wave 6 High QFI; p < .05 for Wave 6 Low QFI).
A similar pattern was indicated for alcohol problems and
stressful events for both men and women, for HED and
stressful events for men, and for HED and coping motives
for women. For example, higher levels of the Wave 6 alcohol
variable in combination with higher stressful events were as-

TABLE 2. Results from regression analyses for women’s and men’s Wave 6 predictors → Wave 7 alcohol outcomes

W7 QFI standardized W7 HED standardized W7 AP standardized
coefficients coefficients coefficients

W6 predictors Women Men W6 predictors Women Men W6 predictors Women Men

Demographic Demographic Demographic
variables variables variables

Age -.01 .04 Age -.02 -.03 Age -.01 .06
Marital status -.04 .03 Marital status .01 .00 Marital status -.01 -.01
Educational level .06** .03 Educational level .01 -.03 Educational level .14*** .04
Family income -.03 .03 Family income .02 -.01 Family income -.03 .02

Main effects Main effects Main effects
QFI .76*** .83*** HED .81*** .64*** AP .62*** .70***
SLEs -.05* .11 SLEs .08** -.15*** SLEs -.01 -.03
CMD .06** -.13** CMD .00 .10** CMD .14*** .03

Two-way Two-way Two-way
interactions interactions interactions

QFI × SLEs -.14*** -.14 HED × SLEs .23*** -.44*** AP × SLEs -.09** -.16***
QFI × CMD .03 .19 HED × CMD -.27*** .16*** AP × CMD .08* -.08
SLEs × CMD -.02 .02 SLEs × CMD -.02 .01 SLEs × CMD -.02 -.09*

F (df) 131.04*** 146.09*** F (df) 120.44*** 70.76*** F (df) 79.79*** 42.34***
(10, 705) (10, 494) (10, 705) (10, 494) (10, 705) (10, 494)

Adjusted R2 .64 .74 Adjusted R2 .63 .58 Adjusted R2 .52 .45

Notes: W = wave; QFI = Quantity–Frequency Index; HED = heavy episodic drinking; AP = alcohol problems; SLEs = stressful life events; CMD = coping
motives for drinking.
*p < .05; **p < .01; ***p < .001.

FIGURE 1. Women’s Wave 6 (W6) Stressful Life Events × W6 Quantity–Frequency Index (QFI) interaction predicting Wave 7 (W7) QFI. No. = number.
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FIGURE 2. Men’s Wave 6 (W6) Stressful Life Events × W6 Coping Motives for Drinking (CMD) interaction predicting Wave 7 (W7) alcohol problems (AP)

sociated with higher levels and a more rapid rate of increase
for the Wave 7 alcohol outcome variable. By contrast, lower
levels of the Wave 6 alcohol variable in combination with
higher stressful events were associated with lower levels and
a slower rate of increase for the Wave 7 alcohol outcome
variable.

This general pattern associated with significant negative
interaction terms was also indicated for men with regard to
the Stressful Events × Coping Motives interaction on Al-
cohol Problems (Figure 2). Those at higher levels of Wave
6 coping motives and higher levels of stressful events had
higher levels of and a more rapid rate of increase of Wave 7
alcohol problems. By contrast, those at lower levels of Wave
6 coping motives and higher levels of stressful events had
lower levels of and a slower rate of increase of Wave 7 alco-
hol problems. The simple slopes at ±1 SD from the intercepts
and the beta coefficients for the respective slopes were both
statistically significant (p < .01).

The second general pattern was for those beta coefficients
that were positive (three of the nine significant interac-
tions). This general pattern indicated that lower levels of the
moderator variable in combination with higher levels of the
independent variable were associated with higher, rather than
lower, levels of increases in the alcohol outcome variables.
This pattern is illustrated in Figure 3 for women, where
lower levels of Wave 6 alcohol problems in combination
with higher levels of Wave 6 coping motives yielded higher
levels of Wave 7 alcohol problems and a greater acceleration
rate of change (i.e., the slope is increasing more rapidly).
By contrast, for those with higher levels of Wave 6 alcohol
problems and higher levels of Wave 6 coping motives, there
was only a small increase in the levels of Wave 7 alcohol
problems and a slower acceleration with regard to the rate of

change (i.e., the slope is increasing more slowly). The simple
slopes at ±1 SD from the intercepts and the beta coefficients
for the respective slopes were both statistically significant
(p < .05 for Wave 6 high alcohol problems and p < .01 for
Wave 6 low alcohol problems).

This pattern was also indicated for women with regard
to HED and stressful events. That is, for women with lower
levels of Wave 6 HED and higher stressful events, there
was a greater increase in levels of HED at Wave 7 than for
women at higher levels of Wave 6 HED and higher stressful
events. Likewise, this pattern was indicated for men with
regard to HED and coping motives. For men with lower
levels of Wave 6 HED and higher coping motives, there was
a greater increase in levels of HED at Wave 7 than for men
at higher levels of Wave 6 HED and higher coping motives.
The simple slopes at ±1 SD from the intercepts and the beta
coefficients for the respective slopes of these regression
equations were both statistically significant (p < .01).

Discussion

Epidemiologic studies have indicated that the majority of
middle-aged and older adults who consume alcohol do so
at low to moderate levels, but that there is a subset whose
high levels of alcohol use and HED result in adverse con-
sequences (e.g., social, health) for themselves and others
(Windle & Windle, 2014). As such, it is important to under-
stand longitudinal patterns of alcohol use and moderators of
accelerated use that result in higher levels of unhealthy use
among middle-aged and older adults.

In the current study, an alcohol–stress vulnerability model
was used to derive hypotheses and interpret findings related
to the alcohol–stress relationship for a middle-aged sample.
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FIGURE 3. Women’s Wave 6 (W6) Coping Motives for Drinking × W6 Alcohol Problems (AP) interaction predicting Wave 7 (W7) AP

We posited that individual-level vulnerabilities, such as ini-
tial heavy alcohol involvement (i.e., HED and alcohol prob-
lems) and a reliance on alcohol to cope, in interaction with
stressful events, would predict higher levels of maladaptive
alcohol involvement across time. The findings indicated that
the model was generally supported.

Using prospective regression analyses that included tests
of moderators, 9 of 18 two-way interactions were significant
predictors of levels of alcohol involvement approximately 5
years later among middle-aged adults. With some notable
exceptions (discussed below), this study’s hypotheses related
to interactions between baseline alcohol indicators by stress-
ful events and baseline alcohol indicators by coping motives
were supported. That is, two patterns of significant interac-
tions were indicated—one pattern with negative interactions
and one with positive interactions.

First, with regard to the negative interactions, in support
of our study hypotheses, four negative interactions repre-
sented a longitudinal pattern of alcohol use by which higher
levels of the baseline alcohol indicator interacted with higher
stressful events to predict higher levels and more rapid in-
creases in subsequent alcohol use. Two additional negative
interactions indicated that, within the context of higher levels
of HED (for women) and higher levels of stressful events
(for men), middle-aged adults who at baseline reported a
reliance on the use of alcohol as a coping mechanism re-
ported more problematic alcohol use (HED for women and
alcohol problems for men) 5 years later. These findings are
consistent with an alcohol–stress vulnerability model in that
they support moderators (vulnerabilities) that interact with
stress to predict higher levels of problematic alcohol use
across time.

This pattern of alcohol involvement is also consistent
with a positive regulatory feedback loop in that middle-

aged adults who reported greater alcohol involvement at
baseline may have used alcohol to cope with the negative
affect associated with stressors, which, in turn, resulted
in higher levels of alcohol involvement across time. In
support of this contention, Brennan et al. (1999) found
reciprocal relations between stressful events and alcohol
problems across a 4-year period. Holahan et al. (2001)
found that drinking to cope was concurrently and pro-
spectively (1 year later) related to high levels of alcohol
consumption and alcohol problems among a mixed-sex
sample. In addition, alcohol involvement and drinking to
cope increased and decreased synchronously across the 10-
year period of this study.

Wills and Shiffman (1985) raised a cautionary note re-
garding the use of substances as a coping strategy when they
wrote, “Although substances may provide short-term changes
in affect, a reliance on this approach for dealing with envi-
ronmental stressors reduces the probability of learning and
practicing alternative coping responses; in the long run this
would tend to reduce social competence and increase overall
stress levels” (p. 8). Not only might a reliance on an alcohol-
use coping response lead to a loss of social competence and
to higher stress levels, but as indicated in the current find-
ings, it also leads to significantly higher levels of HED and
alcohol problems across time.

Second, with regard to the positive interactions, three sig-
nificant positive interactions ran contrary to our hypotheses.
That is, among adults who initially reported lower levels of
HED and alcohol problems, their baseline alcohol involve-
ment interacted with high baseline levels of coping motives
and stressful events that resulted in a greater acceleration of
the alcohol indicators 5 years later. Thus, for these interac-
tions, lower levels of the baseline alcohol indicator did not
operate as a stress-buffering mechanism.

W6 high
AP

W6 low
AP
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Three important points should be noted in relation to
these findings. The first important point to consider is that
the data indicated that a plausible explanation for these posi-
tive interactions is a statistical ceiling effect. Thus, for each
interaction, those adults who reported high baseline levels of
the alcohol indicators experienced minimal rates of increase
in their alcohol involvement across time independent of
baseline levels of coping motives and stressful events. That
is, they were already at initially high levels of alcohol use,
and therefore the change in their levels of alcohol involve-
ment was negligible across the 5 years. In contrast, those
who reported lower levels of alcohol involvement at baseline,
in conjunction with high levels of coping motives or stressful
events, experienced a greater rate of increase in the alcohol
indicators (although their levels of alcohol involvement 5
years later never attained the level of the heavier alcohol
users).

The second important point to consider is that, from a
theoretical perspective, there is coherence to the notion that
individuals who report initially low levels of alcohol involve-
ment within the context of risk factors such as high levels
of coping motives and stressful events might increase their
alcohol use across time. That is exactly what the positive
interactions reflect. Thus, although these findings run counter
to our hypotheses, they are nevertheless theoretically plau-
sible. The third important point to consider is that, although
we do not have an explanation for why the directionality
of the interactions for these specific variables (relative to
the other six significant negative interactions) ran counter
to our expectations, we contend that it is the pattern of the
interactions that is important to recognize. That is, in some
instances, high levels of coping motives and stressful events
represent significant risk factors for future unhealthy levels
of alcohol use even among those middle-aged adults whose
alcohol involvement is initially at lower levels.

Our third hypothesis that the interaction between base-
line coping motives and stressful events would predict an
accelerated rate of increase in the alcohol outcomes was not
supported, except for one interaction. As shown in Figure
2, men with higher levels of baseline coping motives and
stressful events experienced a significant rate of increase of
alcohol problems 5 years later. A possible explanation for
the lack of overall support for our third hypothesis was that
variance associated with this effect could already have been
captured, or accounted for, by the Alcohol Use × Stressful
Events interaction. That is, the Alcohol Use × Stressful
Events interaction may have incorporated longer term pat-
terns of regulatory relationships, including coping motives;
as such, the Coping Motives × Stressful Events interaction
terms added no unique variance in the prospective equations.

Included in all three hypotheses was the notion that the
interaction terms would be more consistently and robustly
associated with problematic alcohol use, that is, HED and
alcohol problems, relative to the more general QFI mea-

sure of alcohol use (Cooper, 1994; Holahan et al., 2001).
In support of this hypothesis, only one of the interaction
terms, the Baseline QFI × Stressful Events interaction for
women, predicted higher alcohol use at follow-up (Figure
1). The absence of significant interaction effects on the
QFI measure suggested that nonproblematic alcohol use is
a more “benign” indicator of alcohol involvement. That is,
we concur with Brennan et al. (1999), who suggested that
this pattern of more normative drinking may indicate that
alcohol consumption in some contexts (e.g., drinking within
the social context of friends, greater attendance at social
outlets such as parties and weddings where drinking occurs)
reflects better adaptation and integration into social networks
among middle-aged adults. By contrast, coping motives and
alcohol–stress findings have been associated with more alco-
hol problems and problem drinking (Cooper, 1994; Kuntsche
et al., 2005).

Last, although we did not have a priori hypotheses related
to gender differences, our findings were consistent in sug-
gesting that the negative and positive patterns of interactions
were significant for men and women, despite significant
differences across gender with regard to mean levels of the
study variables (see bottom of Table 1). That is, of the nine
significant interaction terms, five were significant for women
and four were significant for men. These findings suggest
that patterns of alcohol use that involve higher levels of
coping motives and stressful events represent risk factors for
unhealthy levels of alcohol use for both men and women.

There are several limitations to note when interpreting the
findings of this study. First, the sample was predominantly
White and middle class; thus, generalizability to other popula-
tions awaits further study. Second, our measure of stressful
events used an aggregated index rather than disaggregated,
domain-specific indexes that may have provided greater
specificity to the obtained relationships. Third, only 9 of the
18 interactions were significant, and it is unclear why 9 were
not significant, although inconsistencies in interaction find-
ings are common in this literature (Kuntsche et al., 2005).
In addition, of the nine nonsignificant interaction terms, five
were predicting the Wave 7 QFI outcome. As noted earlier, we
hypothesized that the interaction terms would be more robust
predictors of the problematic alcohol outcomes relative to the
QFI outcome. Fourth, although the 5-year interval between
waves of assessment expanded the longitudinal scope for the
investigation of these relationships, it would also be beneficial
to have longitudinal designs with shorter intervals (e.g., daily
reporting) to better understand the “coupling” of alcohol use
and stress, and the establishment of positive regulatory pat-
terns (Dvorak et al., 2014; Hussong et al., 2005).
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