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Over the past 20 years, researchers have used various methodologies to assess
different forms of repetitive negative thinking (RNT) and their influence on alcohol
consumption. Contrasting results between clinical and general populations were
observed. To summarize the current literature on RNT and alcohol use, a systematic
review was conducted according to the Preferred Reporting for Systematic Review and
Meta-Analysis (PRISMA) guidelines (Moher et al., 2009). Among the 27 included studies,
the seven conducted among patients with alcohol use disorder (AUD) and the three
focusing on other adult samples demonstrated a strong positive association between
RNT and alcohol use or alcohol-related problems, regardless of the form of RNT. The
results were more heterogeneous in the 17 studies conducted among adolescents
and students, leading the authors to conclude that the results varied as a function of
the severity of alcohol use. The results of this study suggest to focus on RNT from
a transdiagnostic perspective in AUD. This processual approach may improve AUD
treatment and relapse prevention. Finally, some gaps in the literature must be addressed:
(1) the gender differences in the link between RNT and alcohol use and (2) the specific
influence of RNT on alcohol use among young adults.

Keywords: alcohol, repetitive negative thinking, rumination, worry, systematic review

INTRODUCTION

Alcohol use problems may affect all categories of the population—men and women of any age
group, nationality or socioeconomic status—sometimes leading to alcohol use disorder (AUD)
(World Health Organization, 2014). Harmful alcohol consumption is included among the world’s
leading risk factors for morbidity, disability and mortality. Alcohol use causes approximately 3.3
million deaths each year (World Health Organization, 2014). Because it is a global societal problem,
researchers aim to determine the factors associated with the development, maintenance and relapse
of AUD to improve prevention and treatment. Some researchers interested in understanding
drinking motives have focused on repetitive negative thinking (RNT) as one of these risk factors
(Goldsmith et al., 2009; Smith and Book, 2010; Caselli et al., 2013; Bravo et al., 2017). Initially
studied in the context of depression and generalized anxiety disorder (GAD), RNT could also be
a major predictor of problem drinking (Nolen-Hoeksema and Harrell, 2002; Caselli et al., 2013).
It is assumed that individuals may consume alcohol to regulate their RNT and the potentially
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associated negative mood (Goldsmith et al., 2009; Spada et al.,
2013). This comprehensive and systematic review of the literature
aims to synthesize results on the associations between RNT
and alcohol use, different methodologies used, and differences
regarding the gender, age or clinical vs. nonclinical status of
the population.

From Worry and Rumination to Repetitive
Negative Thinking

Worry refers to a “repetitive thoughts and images charged
with negative affect relatively uncontrollable which lead to an
attempt to engage in mental problem solving for which the
outcome is uncertain but contains the possibility of one or
more negative outcomes” (Borkovec et al., 1983, p. 9). This
cognitive process is considered a central symptom in GAD
(Borkovec et al., 1998). It shares many similarities with another
repetitive and negative cognitive process: depressive rumination.
Described as a response to sad mood involving repetitive and
passive thinking about one’s symptoms of depression and the
possible causes and consequences of these symptoms (Nolen-
Hoeksema et al., 2008), rumination was historically examined
in the context of depressive disorder. Rumination and worry
are both repetitive, relatively difficult to control, focused on
negative content, abstract and verbal, increase negative mood
and have an avoidance function (Stober and Borkovec, 2002;
Watkins, 2008). Rumination and worry differ mainly in their
temporal orientation and content (rumination relates to past
losses, whereas worry involves future threats). Because there are
more similarities than differences across worry and rumination,
Ehring and Watkins (2008) propose to study them jointly
under the Repetitive Negative Thinking (RNT) label. RNT
refers to a style of recurring, relatively uncontrollable and
prolonged thoughts about one’s current, past, or anticipated
negative experiences (Ehring and Watkins, 2008). This mental
process is shared across a wide range of psychological disorders,
including substance use disorders, anxiety disorders, depression,
eating disorders, pain disorders, and sleep disorders (Harvey
et al., 2004), which is why RNT is defined as a transdiagnostic
process (Harvey et al., 2004; Ehring and Watkins, 2008). This
conceptualization of RNT is recent, and researchers traditionally
focused on other forms of RNT distinguishable by their
content but assimilable to RNT. Specific to social anxiety
disorder (SAD), post-event processing (PEP) was defined as
a process whereby individuals dwell on their performance in
a past social situation (Clark and Wells, 1995). As depressive
rumination, angry rumination involves passive and repetitive
thinking but on anger-relevant themes, such as hostility and
revenge. This specific form of rumination exacerbates hostile
affect (Ciesla et al,, 2011). Co-rumination refers to “extensively
discussing and revisiting problems, speculating about problems
and focusing on negative feelings” with others (Rose, 2002). It was
associated with negative outcomes, such as emotional adjustment
problems. Ciesla et al. (2011) considered co-rumination an
interpersonal subtype of RNT in which the negative thoughts
were vocalized among friends. Negative work rumination was
defined as “preoccupation with and repetitive thoughts focused

on negative work experiences that may extend beyond the
workday” (Frone, 2015). Like other forms of rumination,
negative work rumination prolongs exposure to the negative
work experiences. Pfefferbaum et al. (2002) examined specific
worry about safety referring to preoccupation about potential
danger in the future and feelings of being safe. According to
Ehring and Watkins (2008), these forms of thinking differ only
in their content and can be considered transdiagnostic RNT.
In line with this conceptualization, Watkins (2008) developed
the Processing Mode Theory (PMT), suggesting a focus on
the mode rather than on the content of RNT to explain
negative vs. positive consequences. Two different modes of RNT
lead to opposite consequences. The concrete-experiential mode
of repetitive thinking (CET) refers to a functional cognitive
process in which attention is focused on current experiences
and emotions and details from the specific context. This
CET mode is considered reflection associated with positive
consequences, such as problem solving, whereas the abstract-
analytic mode of repetitive thinking (AAT), characterized
by abstract and evaluative thoughts related to causes and
consequences of the mood, refers to a dysfunctional mode
leading to negative consequences, such as increase in the negative
mood (Watkins and Moulds, 2005; Watkins et al., 2009).

Current Review

To better understand why people drink alcohol, researchers’
interest in the relationship between RNT and alcohol use
has developed over the last 20 years. However, because the
transdiagnostic approach considering all repetitive thinking
subtypes as a unique cognitive process labeled RNT is recent,
the literature is composed of various studies using different
methodologies and tools to assess the relationship between worry
or rumination or other RNT subtypes and alcohol use. Moreover,
it is unclear whether this link differs between adolescents,
university students, and adults from the general population
and from the clinical population. Finally, because several
foundational studies have demonstrated that rumination is more
linked to depression in women than in men (Nolen-Hoeksema,
1987; Nolen-Hoeksema et al, 1999), it would be interesting
to determine whether this gender difference may influence
the relationship between RNT and alcohol consumption. To
better understand the impact of RNT on alcohol consumption,
this current systematic review aims to (1) identify all the
RNT subtypes assessed and their impact on alcohol misuse;
(2) enumerate the different methodologies and tools used in
the included research; (3) determine whether the link between
RNT and alcohol use depends on the gender, age category,
or clinical vs. non-clinical status of participants; and (4)
highlight the research gaps and future directions for researchers
and clinicians.

METHODS

The systematic review was conducted according to the Preferred
Reporting for Systematic Review and Meta-Analysis (PRISMA)
guidelines (Moher et al, 2009). A flow diagram of the
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FIGURE 1 | Flow diagram of selection process.

search process is presented in Figure 1. Between July 2016
and December 2017, seven electronic databases were searched
(PsycARTICLES, Psychology and Behavioral Sciences Collection,
PsycINFO, Medline, Science Direct, Academic search premier,
and ERIC) using the following keywords: (rumination OR worry
OR post-event processing OR co-rumination OR “repetitive
thinking” OR “repetitive thoughts”) AND (alcohol OR drinking).
The results from these searches were combined in the reference
management software Zotero version 4.0.29.15 (developed by
the Center for History and New Media). Duplicates were
removed, and 509 abstracts were screened. Studies were
included according to the following inclusion criteria: (1)
published international English language articles, (2) peer-
reviewed articles, (3) measured repetitive thinking (including

RNT, worry, rumination and other RNT subtypes) with a
validated self-report questionnaire or with a modified version
of those scales or using an ecological momentary assessment
(EMA) tool or using an experimental procedure inducing
RNT, and (4) measured alcohol consumption with a self-report
questionnaire or with a modified version of those scales or
with an EMA methodology or with an experimental procedure
implying alcohol consumption. Studies were excluded using
the following criteria: (1) did not examine the relationship
between RNT and alcohol or alcohol-related problems, (2)
case studies, (3) literature reviews, and (4) focused on motives
for drinking (i.e., “to stop worrying” but did not measure
worry). Ultimately, twenty-seven studies were included in
the review.
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RESULTS

Summary of Target Population

Table 1 presents the characteristics of the 27 included studies.
The target populations varied. University students, mostly
taking psychology courses, were the most represented, with
11 studies focusing on them. The researchers were also
very interested in adolescents (six studies) and patients
with AUD (seven studies). Finally, two studies with adults
from the general population and one with individuals
experiencing post-traumatic stress symptoms were included
in the review. The studies sample sizes varied from 84
(Battista et al., 2014) to 30,851 (Page et al, 2011) for the
general population. The studies’ sample sizes varied from
36 (patients engaged in treatment for alcohol abuse in
Caselli et al., 2008) to 1,398 (Boschloo et al., 2013) for the
clinical population.

Summary of Alcohol

Assessments/Induction Used

Different methods and tools were used to examine alcohol
consumption. Nineteen studies used a self-report questionnaire
to determine the alcohol consumption level or drinker status
of the participants. The most popular was the Alcohol Use
Disorder Identification Test (AUDIT; Saunders et al., 1993),
which was used in six studies. Other authors used different
tools with or without a self-report questionnaire. For example,
Simons et al. (2016) used an EMA methodology to examine daily
the dynamic link between alcohol consumption and rumination
in the participants’ environment. Six researchers did not use
a validated questionnaire but rather questions to evaluate the
quantity of alcohol commonly consumed by the participants [e.g.,
“How many drinks do you typically drink when you are engaged
in alcohol use?” (Nichter and Chassin, 2015)]. A time frame was
usually given (e.g., 1 month, 12 months). Four studies were based
on symptom checklist questionnaires to determine the presence
of alcohol abuse or alcohol dependence as specified in the
Diagnostic and Statistical Manual of Mental Disorders (DSM).
For example, Nolen-Hoeksema and Harrell (2002) and Smith and
Book (2010) used the Structured Clinical Interview for DSM-IV-
TR Axis I: Patient Edition (First et al., 2002). One study’s protocol
(Battista et al., 2014) used the Blood Alcohol Concentration
(BAC), measuring the quantity of alcohol consumed in grams
per 100 ml of blood and expressing this value as a percentage,
used in association with the Subjective Intoxication Rating Form
(Kushner et al., 1996). At each BAC assessment, the participants
rated how intoxicated they felt with a mark along a line ranging
from 0 (“T feel completely sober”) to 10 (“I feel more drunk
than I have ever felt before”). Finally, four studies included in
the current systematic review focused on other variables linked
to alcohol consumption explaining the reasons why individuals
may consume alcohol in response to RNT—e.g., four studies
examined problems related to alcohol consumption using the
Rutgers Alcohol Problem Index (White and Labouvie, 1989).
Caselli et al. (2013) assessed the current craving level felt by the
participants in response to a rumination vs. distraction induction
on a visual analog scale (VAS) from 0 to 10.

Summary of RNT

Assessments/Induction Used

The most commonly examined RNT is depressive rumination,
assessed in 18 studies. Then, worry was measured eight times.
Moreover, Pfefferbaum et al. (2002) specified that they examined
worry about safety specifically. Wakeford et al. (2017) and Ciesla
etal. (2011) also measured angry rumination and co-rumination.
Work rumination was assessed by Frone (2015). Two studies
focused on PEP. Finally, two studies examined abstract and
concrete forms of RNT. All the different forms of RNT were
assessed with self-reported questions.

In the anxiety context, the most used questionnaire was the
Penn State Worry Questionnaire (Meyer et al., 1990) assessing
trait-worry characteristics. Depressive rumination was the most
often assessed using the Ruminative Responses Scale (RRS) of the
Response Style Questionnaire (Nolen-Hoeksema and Morrow,
1991). The RSQ is a global measure examining the propensity
to distract oneself or ruminate in response to a negative event.
The 22-item self-report subscale, named the RRS, specifically
assesses depressive rumination. Then, the RRS subscale was
revised to construct a measure of rumination unconfounded
with depression content, deleting items overlapping with items
from measures of depressive symptomatologies. This step led to
a shorter form of the scale named the RRS-Reconsidered (RRS-
R; Treynor et al., 2003). This 10-item self-report questionnaire
distinctly assesses reflection (e.g., “Go someplace alone to think
about your feelings”) and brooding factors of rumination (e.g.,
“Think: What am I doing to deserve this?”). Hilt et al. (2015)
used a modified version of the RRS-R adapted to the adolescent
population. In this version, adolescents rated their habitual
responses to feeling “upset” rather than “depressed.” Other self-
reported questionnaires were used as the Rumination Reactivity
subscale from the revised Leiden Index of Depressive Sensitivity
(Van der Does, 2002) and the Rumination subscale from the
Response to Stress Scale (Connor-Smith et al., 2000), evaluating
the tendency to ruminate in response to negative life events. For
the rumination-trait measure, Simons et al. (2016) used three
items scored on a 5-point scale evaluating depressive rumination
(e.g., “When people do something to make me sad, I don’t forget
about it”) and three items measuring anger rumination (e.g.,
“I often find myself thinking about things that have made me
angry”). Some researchers did not use a validated questionnaire
but rather their own questions to evaluate the depressive
rumination as Simons et al. (2016). Aldridge-Gerry et al. (2011)
asked participants daily on 5 consecutive days to first describe
the most stressful event that they had experienced that current
day. Second, they asked the participants to report how stressful
they perceived the situation to be. Finally, the participants had
to rate the extent to which they had used any specific strategies
after the stressful event that they had just described. The coping
strategies included depressive rumination assessed through four
items. Finally, Caselli et al. (2013) applied a rumination induction
task (Nolen-Hoeksema and Morrow, 1991). Participants received
the instruction to focus their attention on 45 items that were
symptom-focused (e.g., “Think about what your feelings might
mean”), emotion-focused (e.g., “Think about how happy or sad
you feel”), and self-focused (e.g., “Think about why you feel the

Frontiers in Psychology | www.frontiersin.org

July 2019 | Volume 10 | Article 1482


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

610" uisenuol mmm | ABOJOYOASH Ul sJenuoi

Z8b L ey | 01 ewnjoA | 610z ANk

TABLE 1 | Characteristics of the included studies (N = 27).

References Participants Alcohol consumption assessment or RNT assessment or induction  Study Main findings
alcohol administration design
Adrian et al., 521 adolescents (51.6% males; Mage = Engagement of substance use over the past 6 RRS-R (Treynor et al., 2003) Cross- Neither ruminative brooding and ruminative
2014 =12.0, range 11-13.6) months was assessed by one item on the RAPI sectional reflection did not significantly predict alcohol use.
(White and Labouvie, 1989). However, ruminative reflection mediated the
DISC-IV (Columbia University DISC association between depressive symptoms and
Development Group, 1998) alcohol use disorder. Pathways did not differ by sex
Aldridge- 367 college students (69.0% females Daily reports of the number of drinks Rumination was assessed with a  Ecological Rumination was positively linked to alcohol use.
Gerry et al., and 1.0% males; Mage = 20.1, SD =  consumed in an internet-based diary. composite score from responses  sampling
2011 2.10, range 17-25). to the expressing feelings items method
(cried to myself; let my feelings
out) and to the seeking
understanding items (thought
about why it happened,; tried to
figure out why things like this
happen).
Battista and 208 undergraduate university DDQ (Collins et al., 1985) PEP (Rachman et al., 2000) Cross- Alcohol use predicted better the post-event
Kocovski, students (162 females; Mage = sectional processing level than trait social anxiety and
2010 19.37, SD = 3.52, range: 17-53). depression.
Battista et al., 84 university student (41 females; DDQ (Collins et al., 1985) PEP (Rachman et al., 2000) Quasi- Social anxious woman were less engaged in
2014 Mage = 21.37, SD = 2.06, range The Blood Alcohol Concentration (BAC) and experimental post-event processing some days after drinking
19-28) with high score in a social Subjective Intoxication Rating Form (Kushner alcohol at the time of the social interaction whereas
anxiety scale. et al., 1996). it was the opposite result for men.
Boschloo Individuals with no DSM-IV CIDI, version 2.1 (Wittchen et al., 1991) The « rumination reactivity > Cross- Rumination and worry were positively linked to
etal., 2013 psychiatric disorder (n = 460), subscale of the LEIDS-R (Van sectional alcohol use.
depressive/anxiety disorder only (i.e., der Does, 2002)
depressive and/or anxiety disorder; n The 11-item <« Worry
= 1,398), alcohol dependence only (n Engagement Scale > of the
= 32) and co-morbid PSWQ (Meyer et al., 1990)
depressive/anxiety disorder plus
alcohol dependence (n = 358).
(1,496 females; Mage = 46.40,
SD = 13.11)
Bravo et al., 1,429 college students from four DDQ (Collins et al., 1985) The Ruminative Thought Style Cross- Increased depressive symptoms is associated with
2018 distinct universities across the Questionnaire (RTSQ; Brinker sectional increased ruminative thinking which is associated
United States of America (two and Dozois, 2009) with higher drinking-to-cope motives which is
universities), Argentina and Spain associated with higher alcohol consumption and
(65,7% females). negative alcohol-related consequences.
Caselli et al., 36 patients (8 females) seeking QFS (Cahalan et al., 1969) RRS (Nolen-Hoeksema and Cross- Rumination was positively associated to alcohol use.
2008 treatment for alcohol abuse (Mage = Morrow, 1991) sectional
47.4, SD = 8.8, range = 31-64).
Caselli et al., 75 outpatients (25 females) seeking QFS (Cahalan et al., 1969) RRS-R (Treynor et al., 2003) Cross- Rumination was positively associated to alcohol use.
2010 treatment for alcohol abuse (Mage = sectional

47.2,SD = 9.5, range = 24-64).

(Continued)
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TABLE 1 | Continued

References Participants Alcohol consumption assessment or RNT assessment or induction  Study Main findings
alcohol administration design

Caselli et al., Three samples: (1) alcohol-dependent  AUDIT (Saunders et al., 1993) RRS-R (Treynor et al., 2003) Quasi- Craving was higher among patients in rumination
2013 drinkers (n = 26; 8 females; Mage = Current craving on VAS from 0 to 10 The rumination induction task experimental induction condition.

44.69, SD = 10.58, range = 26-65), (Nolen-Hoeksema and Morrow,

(2) problem drinkers (n = 26; 7 1991)

females; Mage = 38, SD = 9.5, range

= 26-63), and (3) social drinkers (n =

29; 9 females; Mage = 42.14, SD =

11.1, range = 25-65).
Ciesla et al., 447 undergraduate students in DDQ (Collins et al., 1985) RRS (Treynor et al., 2003) Cross- Angry rumination was positively linked to alcohol
2011 introductory psychology courses (289 ARS (Sukhodolsky et al., 2001) sectional use. There was no gender differences.

female). 88% between the ages of
18-20, 10% between the ages of
21-25 and 2% 25 or older

Devynck
etal, 2016

152 participants were
alcohol-dependent patients (n = 84;
17 women and 67 men; Mage =
47.11; SD = 9.87) and social drinkers
(n = 68; 18 women and 50 men;
Mage = 40.96; SD = 11.57)

2,831 workers who took part in a
telephone survey on work stress and
health (53% males; Mage = 41,

SD = 12.63)

Frone, 2015

Goldstein, 108 undergraduate students enrolled

2006 in psychology courses (51 men;
Mage = 19.6, SD = 1.1, and 57
females; Mage = 19.9, SD = 1.0,
range 18-21)

AUDIT (Saunders et al., 1993)

Heavy drinking was measured by three items
assessing: (1) the frequency over the past 12
months of drinking five or more drinks within
2 h [if male]/four or more drinks within 2 h [if
female]; (2) drinking to intoxication; and (3)
drinking enough to experience a hangover
Workday drinking was assessed with two
indicators: (1) one indicator represented the
frequency during the past 12 months of
drinking while working, during lunch, or during
other breaks and, (2) the other indicator
represented the typical number of drinks
consumed when drinking during the workday.
After-work drinking was assessed with two
items: (1) one item assessed the frequency
during the past 12 months of commencing
drinking within 2 h of leaving work and, (2) the
other item assessed the typical number of
drinks consumed when drinking after work
KAT (Khavari and Farber, 1978)

CoR (Rose, 2002)
PSWQ (Meyer et al., 1990)

The Mini-CERTS (Douilliez et al., Cross-
2014) sectional
RRS-R (Treynor et al., 2003)

PSWQ (Meyer et al., 1990).

NAPWRS (Frone, 2015) Cross-
sectional
RSQ (Nolen-Hoeksema and Cross-

Morrow, 1991) sectional

Co-rumination was positively linked to weekly
drinking among women but higher levels of
co-rumination were not significantly associated with
alcohol use among men. There was not significant
association between rumination and alcohol use in
both girls and boys. Worry was negatively linked to
alcohol use. There was not gender differences.
Rumination, worry, and AAT were positively
associated to alcohol use.

Rumination related to work was positively linked to
alcohol use.

There was not significant link between depressive
rumination and alcohol use among both boys and
girls.

(Continued)
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TABLE 1 | Continued

References Participants Alcohol consumption assessment or RNT assessment or induction  Study Main findings
alcohol administration design
Grynberg 200 participants were alcohol Alcohol consumption characteristics were Mini-CERTS (Doulilliez et al., Cross- AAT was positively associated to alcohol use.
etal., 2016 dependent patients (n = 100; 29 controlled for: (1) the number of previous 2014) sectional
females; Mage = 49.44, SD = 9.68) clinical detoxification treatments, (2) the
and control subjects (n = 100; 29 duration of alcohol dependence (in years), and
females; Mage = 48.51, SD = 11.7) (3) the daily alcohol consumption just before
detoxification (in units of 10 g of pure ethanol)
Hilt et al., 388 adolescents (52% female) in the Participants were asked if they ever had a drink  RRS-R (Treynor et al., 2003) Cross- Rumination was associated with alcohol use for
2015 spring of Grades 9 (Mage = 15.26, of alcohol (i.e., “beer, wine, wine coolers, or modified for adolescents to sectional adolescents reported more having friends who use
SD =.34) and 11 (Mage = 17.22, hard liquor”), and if so, on how many days in report on their habitual alcohol. There was not gender differences.
SD =.32). the last month (30 days) they had an alcoholic responses to feeling “upset”
drink. rather than “depressed”
Kelly et al., 140 undergraduate students (51,4% AUDIT (Saunders et al., 1993) The 25 items version of the WDQ  Cross Worry was negatively associated to alcohol use.
2005 females; Mage = 20.27, SD = 2.76). (Tallis et al., 1991) sectional
Nichter and 818 male juvenile offenders between Typical quantity of drinking was assessed using ~ The 11-item Worry subscale Cross- Worry was negatively linked to different alcohol use
Chassin, age 14 and 19. an item asking how many drinks participants from the RCMAS (Reynolds and sectional outcomes.
2015 At Wave 1, the mean age of typically drank when they engaged in alcohol Richmond, 1997)
participants was 16.0 (SD = 1.17) use. Frequency of binge drinking was assessed
and 16.51 for Wave 2 (SD = 1.18). by an item asking how many times youth had
drunk five or more drinks at one time during the
past six months, in alignment with the
standardized definition of binge drinking for
males proposed by the National Institute on
Alcohol Abuse Alcoholism, NIAAA, 2004
Nolen- 1,132 participants, answering by SCID (First et al., 2002) RRS (Nolen-Hoeksema and Cross- Rumination was positively linked to alcohol related
Hoeksema phone, between the ages of 25-75 Two items from the Cope Inventory (Carver Morrow, 1991) sectional problem, and drinking to cope predicted
and Harrell, et al., 1989) alcohol-related problems in both men and women.
2002
Page et al., 30,851 adolescents from Philippines, “During the past 30 days, on how many days “During the past 12 months, how  Cross- Worry was positively inked to alcohol use. There
2011 China, Chile and Namibia did you have at least one drink containing often have you felt worried?” sectional was not gender differences.
alcohol?”
Pfefferbaum 84 participants interviewed 6 months Drinking status was assigned as one of three The variable establishing worry Cross- The increase in alcohol use was associated to worry
et al., 2002 after the 1995 Oklahoma City categories establishing the participant’s relative  about safety was the sum of two  sectional about safety after the traumatic event.

Bombing (58 females, 24 males, and
2 individuals who did not indicated
their sex, age ranged from 21 to 84)

alcohol use (nondrinker, drink but no increase,
and increased drinking) since the bombing.
The substance use increase variable was
created from two categories. The category of
<« no increase > included participants who did
not smoke/drink—and did not initiate use- and
those who did not increase use of either
substance. The « increased > category
included participants who increased smoking
and/or drinking

items measured on 4-point
scales: « | feel safe now > and
< | worry that something will
happen to my family >

(Continued)
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TABLE 1 | Continued

References Participants Alcohol consumption assessment or RNT assessment or induction  Study Main findings
alcohol administration design
Simons et al.,, 274 undergraduate college students Baseline measure: ADS (Skinner and Allen, Trait assessment: three items Ecological Rumination was positively linked to alcohol use
2016 (56% females, M = 19.88, SD = 1982) assessed sadness rumination sampling The negative reinforcement effect of drinking on
1.37, range 18-27) Experience sampling measure: participants method emotional inertia was only showed among girls.
reported the number of drinks they consumed
over the past 30 min on an 8-point scale (0-7
or more drinks)
Skitch and 161 students (46% male and 54% SMSM (Skitch and Abela, 2008) RSS (Connor-Smith et al., 2000) Cross- Rumination in response to stress predicted both
Abela, 2008 females; Mage = 15; SD = 1.22, Items derived from sectional depressive symptoms and substance use problem.
range: 12-18). the RAPI (White and Labouvie, 1989). There was no gender differences.
Smith and 21 participants with diagnosis of SCID (First et al., 2002) PSWQ (Meyer et al., 1990) Cross- Worry was positively associated to alcohol use.
Book, 2010 alcohol use disorder (13 females; sectional Patients with comorbid AUD and GAD reported
Mage = 40, SD = 13.51) and 18 higher level of worry.
comorbid alcohol use disorder and
generalized anxiety disorder (9
females; Mage = 39.11, SD = 12.45)
involved in outpatient substance
abuse treatment program (N=39).
Winkeljohn 563 university students (80% female; AUDIT (Saunders et al., 1993) ARS (Sukhodolsky et al., 2001) Cross- Participants reported at-risk alcohol use without
Black et al., Mage = 26.55, SD = 10.08). sectional binge eating did not report increased levels of anger
2017 rumination.
Willem et al., 189 participants from two Belgian AUDIT (Saunders et al., 1993) RRS (Nolen-Hoeksema and Cross- Ruminative brooding was positively associated to
2011 secondary school (50.3% girls; Mage ~ RAPI (White and Labouvie, 1989) Morrow, 1991) sectional substance use. Ruminative reflection may be
=16.67, SD = 1.26, range 14.08- protective among boys but not among girls.
19.83).
Willem et al., Time 1, 309 adolescents from Belgian ~ Means of the first three questions of the AUDIT ~ RRS (Nolen-Hoeksema and Cross- Both ruminative brooding and reflection were only
2014 secondary school participated, (192 (Saunders et al., 1993) Morrow, 1991) sectional positively linked to substance use problem in girls,
boys; Mage = 16.82, SD = 1.32, RAPI (White and Labouvie, 1989) but brooding was negatively linked to alcohol use,
range 13.8-20.8). independently of gender.
At Time 2 (6 months later) and 3 (12
months later), 276 and 216
adolescents participated.
Winkeljohn 195 college students (63.4% females;  DDQ (Collins et al., 1985) RRS-R (Treynor et al., 2003) Cross- Negative alcohol consequences were linked to
Black et al., Mage = 19.50, SD = 1.41). RAPI (White and Labouvie, 1989). sectional increased ruminative brooding.
2017
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way you do”) for a total of 8 min. No state-rumination assessment
was used to evaluate the rumination induction efficacy.

Summary of Main Findings

Of the 27 studies included, 20 demonstrated a significant positive
link between alcohol consumption and some RNT, two showed
a significant negative link, three found no significant link, two
revealed different results regarding gender or the RNT subtype.

In Patients With Alcohol Use Disorder

The five studies focusing on depressive rumination among
patients with AUD revealed a positive association between
depressive rumination and alcohol consumption (Caselli et al.,
2008, 2013; Boschloo et al., 2013; Devynck et al., 2016). The three
studies focusing on worry and alcohol consumption among AUD
participants revealed a significant positive association (Smith and
Book, 2010; Boschloo et al., 2013; Devynck et al., 2016). Finally,
the two studies assessing abstract-analytic thinking (AAT)
and concrete-experiential thinking (CET) in alcohol-dependent
patients demonstrated a positive association between abstract-
analytic processing and alcohol dependence and a negative
association between concrete-experiential processing and alcohol
dependence (Devynck et al., 2016; Grynberg et al., 2016).

In Adolescents From the General Population

Among the six included studies with adolescents, the results
were more inconsistent and revealed differences across gender.
Regarding depressive rumination, Hilt et al. (2015) suggested that
it was associated with alcohol use for adolescents who reported
having more friends who used alcohol and that the detrimental
effect of exposure to friends who drank was equal for boys and
girls who ruminated. Willem et al. (2011) demonstrated that
adolescents with higher levels of ruminative brooding had more
substance use-related problems. Moreover, a high ruminative
brooding level and low ruminative reflection level predicted
problematic alcohol use, regardless of depression. Nevertheless,
the results suggested that ruminative reflection may play a
protective role against substance use problems only among boys.
Willem et al. (2014) showed that a substance use problem
predicted increases in both ruminative brooding and reflection
only among girls but that higher levels of brooding predicted a
decrease in alcohol use. This last effect emerged independently
of gender. One study showed that adolescents who ruminated
following a stressful event reported an increase in substance
misuse in response to elevations in negative life events. Finally, in
an exploratory survey among adolescents from the Philippines,
China, Chile, and Namibia, participants who had consumed
alcohol in the last 30 days reported higher levels of worry
than adolescents who had not drunk. The authors did not
find a difference between boys and girls (Page et al, 2011).
Conversely, Nichter and Chassin (2015) revealed a negative link
between worry and different alcohol use outcomes (risk of typical
alcohol involvement, frequency of binge drinking, and alcohol
dependence symptoms). Similarly, Adrian et al. (2014) did not
show a significant link between either brooding or the reflection
factor of depressive rumination and alcohol use in adolescents.
Nevertheless, the authors explained that increased ruminative

reflection predicted the absence of AUD and would be an effective
strategy to prevent AUD. The results did not significantly differ
between boys and girls.

In University Student From General Population

Results in university students are also contradictory and need to
be replicated. Battista et al. (2014) showed that socially anxious
women were less engaged in PEP some days after drinking
alcohol at the time of the social interaction than women who
did not drink alcohol at the time of the interaction with other
people. The result was the opposite for men as those who had
consumed alcohol at the time of the social interaction were more
engaged in PEP than socially anxious men who did not consume
alcohol at the time of the social interaction. This result was
consistent with a previous (Battista and Kocovski, 2010) study
that demonstrated that alcohol use better predicted the PEP level
than the traits social anxiety and depression. Although Wakeford
etal. (2017) did not find a significant relationship between angry
rumination and alcohol use, Ciesla et al. (2011) showed a positive
link between these variables. This link was not moderated
by gender and remained significant even after controlling for
hostile affect. Conversely, the positive significant association
between co-rumination and alcohol use differed across gender:
women demonstrated a positive association between level of co-
rumination and weekly drinking, whereas higher levels of co-
rumination were not significantly associated with alcohol use
among men. Skitch and Abela (2008) showed that rumination
in response to stress predicted both depressive symptoms and
substance use problems in adolescents and that the relationship
between a negative life event and both depressive symptoms and
substance misuse varied as a function of the level of rumination.
The authors did not find a gender influence on both these
relationships but revealed that girls reported more rumination
in response to stress than boys. Two studies were conducted
with daily reporting of alcohol use. First, university students
who engaged in more rumination and minimization of stressors
tended to use alcohol more in response to stressful events
(Aldridge-Gerry et al., 2011). Second, the results obtained with
an EMA demonstrated that in university students, rumination
was positively linked to alcohol dependence. Specifically, the
negative reinforcement effect of drinking on persistence of
affective states resulting from rumination was only observed
among girls (Simons et al., 2016). A positive relationship between
rumination and alcohol use was also find in Bravo et al
(2018)s study. Winkeljohn Black et al. (2017) demonstrated
that negative consequences of alcohol use were associated to
rumination but did not examine the link between rumination and
alcohol consumption. Finally, in Ciesla et al. (2011), the tested
association between depressive rumination and alcohol use was
not significant, and there was no effect of gender. Surprisingly,
worry negatively predicted alcohol consumption such that higher
levels of worry were linked to less weekly alcohol use in both
men and women. In Kelly et al. (2005), university students
showing higher scores of worry reported significantly less alcohol
consumption than students with low scores of worry. Finally,
Goldstein (2006) found no significant link between depressive
rumination and alcohol use among female and male.
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In Other Samples

In a sample from the general population, Nolen-Hoeksema and
Harrell (2002) demonstrated that both men and women who
ruminated were more likely to engage in alcohol use to cope.
Moreover, though both men and women engaging in drinking
to cope reported more alcohol-related problems, this link was
stronger for women. Another study conducted in adult workers
from the general population revealed that negative rumination
related to work was positively associated with heavy alcohol use,
workday alcohol use, and after-work alcohol use (Frone, 2015).
Finally, one study focusing on participants interviewed 6 months
after the 1995 Oklahoma City bombing revealed that alcohol
use increased in participants who worried about safety after the
traumatic event (Pfefferbaum et al., 2002).

DISCUSSION

The aim of the present systematic review was to synthetize the
methods used and results observed in the current literature on
RNT and alcohol use.

Summary of Evidence in the Clinical

Population

All the studies conducted in patients with AUD considered in
this review demonstrated that all the forms of RNT assessed
(i.e., depressive rumination, ruminative brooding, ruminative
reflection, worry, and abstract-analytic thinking) predicted
alcohol use, regardless of the method used (i.e., cross-sectional or
quasi-experimental). The current review provides strong support
for focusing on a single process labeled RNT. The different
forms of RNT considered in the current literature lead to the
same negative consequence of alcohol misuse. Nevertheless, it
seems necessary to note that the participants with comorbid AUD
and GAD reported higher levels of worry and higher levels of
belief that alcohol reduces worry than AUD participants without
comorbidity (Smith and Book, 2010). Moreover, Caselli et al.
(2008) suggested that rumination mediated the link between
depression and alcohol use, whereas Devynck et al. (2016)
considered that depressive and anxiety symptoms mediated the
link between RNT and alcohol consumption. Even if the results
about the role of depression and anxiety symptoms in the link
between RNT and alcohol consumption are not unanimous, it
is clear that the transdiagnostic approach permits accounting
for comorbid disorders. This assumption is also underpinned
by the positive link observed between worry and alcohol use
in individuals experiencing post-traumatic stress symptoms
(Pfefferbaum et al., 2002).

Indeed, because RNT plays a role in the development and
maintenance of AUD and comorbid emotional disorders, the
Rumination-Focused Cognitive-Behavioral Therapy (RFCBT)
developed by Watkins (Watkins, 2016) to decrease dysfunctional
rumination and improve functional rumination in depression
symptoms may be adapted to AUD, minimizing the severity of
the disorder and relapse. Evaluated in patients with depressive
disorder, RFCBT led to improvements in depressive symptoms,

rumination and comorbid disorders (Watkins et al., 2007, 2011),
suggesting promising advances in AUD care.

Despite the unanimous results regarding RNT in AUD
observed in the current review, researchers had to address
some persistent questions, notably about the role of gender in
the link between RNT and alcohol use. No studies included
in this review have examined this issue, whereas literature on
depression strongly showed that rumination was more linked
to depression in women than in men (Nolen-Hoeksema, 1987;
Nolen-Hoeksema et al., 1999). Moreover, results in non-clinical
population suggest that the link between RNT and alcohol
use is not the same between men and women. The role of
gender in alcohol use in response to RNT among AUD patients
need to be address. Second, only one quasi-experimental study
using rumination induction was conducted to highlight that
rumination predicted craving in AUD (Caselli et al., 2013), and
this study did not use an experimental check to control the
efficacy of rumination induction. Future experimental studies are
needed to confirm the causal role of RNT in craving and alcohol
use. Primarily, EMA will allow more ecological assessment of
the variations in the dynamic links between RNT and alcohol
use among patients with AUD in their natural environment.
Indeed, 23 studies included in the current review adopted a
cross-sectional design. The literature needs more studies using
experimental design or EMA to draw strong conclusions. Because
RNT and alcohol use are variables and dynamic behaviors, largely
influenced by the context, EMA seems to provide an optimal
approach to address these questions (Serre et al., 2015).

Summary of Evidence in the General

Population

The findings of the 17 studies conducted in adolescents and
undergraduate students are more contradictory and invite more
questions than they provide answers. First, the question about
the role of gender in the link between RNT and alcohol use
was not clearly answered. Some studies did not show significant
differences between men and women (Goldstein, 2006; Skitch
and Abela, 2008; Page et al., 2011; Adrian et al., 2014; Hilt et al.,
2015), while others tended to suggest that women are more at
risk of drinking alcohol to cope with RNT. For example, PEP
and co-rumination seem to predict alcohol use among girls but
not boys (Ciesla et al., 2011; Battista et al., 2014). With EMA,
Simons et al. (2016) demonstrated that depressive rumination
predicted AUD symptoms in undergraduate university students.
Furthermore, the negative reinforcement effect of alcohol use
on persistence of negative mood resulting from rumination
was only observed among girls. This finding suggests that
women are more motivated to drink to interrupt negative mood
resulting from rumination. Consistently, Willem et al. (2011)
found that ruminative brooding predicted problematic alcohol
use and that ruminative reflection predicted alcohol misuse.
Nevertheless, ruminative reflection was only protective against
substance use-related problems among boys, suggesting that girls
are more vulnerable to rumination regardless of the mode of
thinking. Accordingly, Skitch and Abela (2008) showed that
girls ruminated more than boys. In view of these divergent
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results, it appears impossible to draw any conclusions about the
gender difference, and this question requires more studies and
replications in the future.

Furthermore, though some results suggested that depressive
rumination predicts alcohol use in young people from the general
population, other authors found contradictory results, such as
Willem et al. (2014), who surprisingly found that higher levels
of brooding predicted decreases in alcohol use among boys and
girls. A negative link was also found in three studies focusing
on worry and alcohol use in adolescents and university students
(Kelly et al.,, 2005; Ciesla et al., 2011; Nichter and Chassin,
2015). These results may be first explained by the severity of
alcohol use (Ciesla et al., 2011; Willem et al., 2014). RNT may
especially predict alcohol use in clinical populations, explaining
why results are as so contrasting in the general population. This
hypothesis was supported by the Caselli et al. (2013)’s results
which demonstrated that an induction of rumination increased
craving only among patients suffering from an AUD but not in
the general population. It is possible that young adults subjected
to stressful life events during their teenage or university years
and who still have control over their alcohol consumption avoid
drinking, preferring abstinence to maintain a feeling of control
over stressful life events. In contrast, individuals experiencing
AUD and then dysregulation of alcohol consumption develop
a restricted behavioral register to cope with negative affect
resulting from RNT. Patients with AUD may drink alcohol to
cope, whereas individuals with controlled consumption may
prefer a coping strategy promoting an appearance or feeling
of competence. Indeed, Kelly et al. (2005) and Nichter and
Chassin (2015) postulated that individuals who worry about
their self-perceived or other-perceived image of competence
may drink alcohol less frequently. Because drinking alcohol
in large quantities promotes an appearance of incompetence,
some young adults concerned about their appearance may avoid
drinking (Mékeld and Mustonen, 2000; Fisher and Harrison,
2012). Moreover, Ciesla et al. (2011) reported that assessing
the frequency of alcohol use differs from determining the
presence of AUD. Indeed, the link between RNT and alcohol
use can be distinguished from the link between RNT and the
consequences of alcohol use. Accordingly, different results were
found by Willem et al. (2011, 2014) as a function of alcohol
use or alcohol-related problems assessed. As a result of these
heterogeneous results, no definitive conclusion can be drawn
about the impact of RNT on alcohol use in teenagers and
university students. The authors themselves declared that their
results should be interpreted with caution due to missing data
analyses revealing inequalities between their three measurement
waves (Willem et al., 2014).

In conclusion, studies in adolescents and university students
reported heterogeneous results and need to be replicated. While
the majority of studies on rumination demonstrated a positive
link to alcohol use, only one study on worry reported this
positive link. Future studies must determine what forms of RNT
are involved in alcohol use among adolescents and university
students and whether it is possible to apply to them the processual
approach of RNT. Until now, it seems difficult to determine the
relevance of focusing on a single RNT process in this population.

It may be interesting to deepen the theory postulating that the
link between RNT and alcohol use varies as a function of the
severity of alcohol use and to examine whether perfectionism
or concerns about performance and appearance may influence
the link between worry and alcohol use in university students
and adolescents. Understanding more specifically what factors
influence this link will help improve program to prevent
alcohol abuse.

Limitations

The results of the first systematic review focusing on the
association between RNT and alcohol use should be interpreted
taking into account some limitations. First, we aim to identify
and describe each published study according to a validated
methodology to create a theoretical overview of the impact
of RNT on alcohol use. Nevertheless, our methodology does
not determine the effect size of the phenomenon. Second,
although we have followed a strong methodology, it remains
possible that we have missed some studies. Moreover, the
potential publication bias implying a tendency to publish
studies with significant results or only significant models
without fully exploring the data may have influenced the
literature considered in the current review. Third, it seems
also necessary to underline that considering the small number
of studies published on RNT and alcohol use, we considered
research completed with heterogeneous alcohol measures (e.g.,
self-reported questionnaire or Blood Alcohol Concentration)
and other variables as negative consequences of the alcohol
consumption, corresponding to different outcomes. Even if the
alcohol use was assessed among all the studies included, we
also reported and discuss some results linked to other variables
because it provided some additional information. Finally, the
majority of the studies included were conducted following a
cross-sectional methodology. Consequently, the results should be
replicated through methodologies for establishing causal links.

CONCLUSIONS

Although the literature requires more replication and
experimental studies to draw precise conclusions on the
link between RNT and alcohol use, this first systematic review
provides preliminary evidence that RNT predicts alcohol use
in patients with AUD, who could benefit from RNT-focused
programmes. It also suggests eliminating the wide range of
RNT subtypes to focus on a single process in a transdiagnostic
approach. With respect to individuals from the general
population, future studies will enable a better understanding of
what type of RNT is involved in alcohol consumption, whether
gender plays a significant role and finally whether drinking
alcohol to cope with RNT varies as a function of a clinical vs.
non-clinical status.
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