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Abstract

Sweet liking (heightened preference for highly-sweet solutions) is linked to Alcohol Use Disorder
(AUD) and relapse, as well as attitudes towards sweet foods — use of sugar to cope with

negative affect (sweet-cope), and impaired control over sweets consumption (sweet-control). This
prospective analysis of individuals with AUD (/A=26) participating in an Alcohol and Drug partial
hospitalization program observed increases in self-reported sugar consumption and sweet craving
from Time 1 (T1) to Time 2 (T2; 4 weeks later). Sweet-cope (T1) predicted T2 sweet craving.

In an exploratory cross-lagged panel model, sweet-cope predicted sugar consumption and sweet
craving at T1 and T2, and alcohol craving at T2. This pattern of results suggests the hypothesis
that use of sugar to regulate negative affect may prove a novel, modifiable risk mechanism of the
association between sweet liking and relapse. Sweet-cope may also prove an intervention target for
improving nutrition and weight-related factors in early recovery. Future research in larger sample
sizes is needed.
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Introduction

Alcohol Use Disorder (AUD) remains a pressing public health concern (Mokdad et al.,
2018), and high relapse rates underscore the need for continued research to elucidate novel
treatment targets and improve recovery outcomes (Anton et al., 2006; Brandon, Vidrine, &
Litvin, 2007). A heightened preference for very sweet sucrose solutions — termed “sweet
liking” — is a candidate endophenotype strongly associated with AUD and family history of
alcoholism that may increase relapse risk (Kampov-Polevoy et al., 2014; Kampov-Polevoy,
Garbutt, & Janowsky, 1999; Salvatore, Gottesman, & Dick, 2015). “Sweet likers” endorse

a preference for the highest molar sucrose concentration (0.83 or 0.88 M), measured in a
range from 0.05 M to 0.83 or 0.88 M, equivalent to 2.5 times the sweetness of soft drinks
(Eiler et al., 2018). Garbutt et al. (2009) found sweet likers to take 10 times longer to attain
two consecutive days of abstinence compared to those not preferring highly sweet solutions,
a clinical association supported in a recent trial (Garbutt, Kampov-Polevoy, Kalka-Juhl, &
Gallop, 2016). Such findings suggest that being a sweet liker may play a key role in elevated
relapse rates.

The phenotypic trait of sweet liking is unlearned, and has been detected within several
hours of birth (Mennella, Bobowski, & Reed, 2016). Research suggests that sweet liking
influences attitudes toward sweet foods. For example, Kampov-Polevoy and colleagues
(2006) developed the Sweet Taste Questionnaire, which assesses attitudes about the
consumption of sweets to cope with negative affect and impaired control over eating sweets,
and found that sweet liking (determined by a laboratory assessment of preference for highly
sweet sucrose tastants) was strongly associated with both of these factors. However, these
attitudes toward sweet foods have not been examined among patients with AUD, despite
sweet liking being a potential risk for poorer recovery outcomes.

Indeed, each of these attitudes toward sweets share substantial functional parallels with
mechanisms implicated in alcohol use and relapse; consuming sweets to cope could be
related to self-medication (use of alcohol to soothe negative affect), and impaired control
over eating sweets may be related to affect dysregulation and (Khantzian, 2003) loss of
control (Kampov-Polevoy, Garbutt, & Janowsky, 1999). Further, eating pathology (e.g., the
pathological use of food to self-medicate negative affect) is comorbid with up to 60% of
substance use disorders (von Ranson & Cassin, 2007), where loss of control over food intake
(including, but not exclusive to sweets) has been identified as present well before excessive
alcohol intake develops (Goodman, 2008). Such findings suggest that individuals high on
these attitudes toward sweets may use sweet foods as a functional substitute during periods
of increased negative affect or alcohol craving in the early recovery period. However,

the associations between attitudes toward sweets, sugar consumption, sweet craving, and
craving for alcohol has received little empirical attention in treatment-seeking samples.

Preliminary studies have observed increases in sugar consumption, sweet cravings, and
alcohol cravings in early recovery (Alarcon et al., 2020; Gottfredson & Sokol, 2020).

For instance, among male inpatients in alcohol detoxification, a 37% increase in sugar
consumption was reported from treatment entry to three weeks later alongside significant
correlations between alcohol cravings and sweet cravings observed in the second week
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(Junghanns et al., 2005). Two recent studies extend these findings. Alarcon and colleagues
(2020) found that among patients in alcohol detoxification and subsequent rehabilitation
across a 45-day timeframe, only those reporting substantive increases in sweet craving
evidenced an objective increase in sweet products stored in their rooms, as well as weight
gain. Complementing these findings, a recent study of adults in early recovery (most with
AUD) using ecological momentary assessment (EMA) methodology found only those who
scored high on a factor termed ‘addiction propensity’ consumed more added sugar and
gained more weight over time. The addiction propensity factor used in this study comprised
items consistently linked with a range of behavioral addictions, including family history
of SUD, trait impulsivity, self-control, and food addiction. Sweet taste phenotype has been
associated with novelty seeking and impulsive behaviors in humans, and may underlie or
moderate such findings (Lange, Kampov-Polevoy, & Garbutt, 2010; Weafer, Burkhardt, &
de Wit, 2014). Moreover, attitudes towards sweets may represent a proximal, more readily
modifiable mechanism of these risk associations than sweet taste phenotype, given the
latter’s heritability and stability.

Patients in early recovery with substance disorders (including AUD) have reported
substitution of sweets for substances to improve mood and soothe cravings (Cowan &
Devine, 2008). Two studies that investigated the link between sugar consumption and
relapse in early recovery conceptualized sweets as an aid to abstinence, rather than a
potential hindrance, and found preliminary support for this hypothesis (Stickel et al., 2016;
Yung, Gordis, & Holt, 1983). This conceptualization reflects clinical lore and Alcoholics
Anonymous’ (AA) longstanding recommendation that sweets be used to help manage
alcohol cravings in early recovery (i.e., approximately first 6 months of sobriety; Living
Sober, 1975). However, one study suggests consuming sweets in early recovery poses a
risk for treatment outcomes — patients with AUD entering treatment and randomized to
three different recommendations for sugar consumption found that those told to avoid sugar
reported the greatest abstinence rates (83%) relative to the groups instructed to consume

a balanced diet (58%) or to use sweets to cope with alcohol craving (53%; Krahn et al.,
2006). Yet, this study did not assess actual consumption of sugar nor did it take into account
the effects of specific attitudes towards sweets (i.e., using sweets to cope and experiencing
impaired control of sweets).

These overall mixed findings may reflect the variable presence of unmeasured attitudes
toward sweets in different samples. For instance, those with a greater tendency to consume
sweets to regulate negative affect or who have impaired control of sweets may experience
increased sugar consumption and sweets and/or alcohol craving, increasing risk for poorer
subsequent alcohol treatment outcomes. Equally possible is that such risk sequelae occur
independent of attitudes towards sweets (and/or sweet taste phenotype). Yet, no research

to date has examined associations between “self-medicating” negative affect with sweets,
or impaired control of eating sweets, with sugar consumption, sweet craving, or alcohol
craving across the early recovery period — or assessed the temporality of these associations.
Importantly, both consuming sweets to cope and impaired control over eating sweets are, if
found to be a risk in early recovery, potentially modifiable with targeted interventions.
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The current study provides a preliminary, hypotheses-generating examination of the
concurrent and temporal associations between attitudes toward sweets, sugar consumption,
and cravings for sweets and alcohol among a sample of patients with AUD starting alcohol
treatment and over the course of the first month of recovery. Our aims are 3-fold: 1) to
examine changes from baseline (starting alcohol treatment; T1) to one month later (T2) in
sugar consumption, sweets craving, and alcohol craving; 2) to determine whether attitudes
toward sweets (T1) — using sweets to cope (sugar-cope), and impaired control over sweets
(sugar-control) — predict these changes; and capitalizing on the advantages of cross-lagged
panel statistical methods, to explore 3a) whether attitudes towards sweets predicts T2
sugar consumption, sweet craving, and alcohol craving, holding all other modeled factors
constant, and 3b) the temporality of associations between the latter constructs over time,
controlling for attitudes towards sweets. Specifically, we hypothesize that increases in sugar
consumption, sweet craving, and alcohol craving will be observed over time (H1), and
that attitudes towards sweets will predict these changes at T2 in regression analyses (H2)
as well as in a cross-lagged panel model (CLPM) that examines the temporality of these
constructs controlling for attitudes towards sweets (H3). For the CLPM, we posited no a
priori hypotheses regarding the patterns between sugar consumption, sweet craving, and
alcohol craving after controlling for attitudes towards sweets.

Materials and Methods

Participants and Procedures

Recruitment.—Participants with AUD (A=26, 77.2% women, 95.5% White, age = M.
40.3, S.D. 10.2) were recruited from the Alcohol and Drug Partial Hospitalization program
(ADP) at a large psychiatric hospital in the Northeast. Recruitment occurred between
January and February of 2019. The ADP runs Monday through Friday from 9:00am to
3:30pm. Patients in ADP receive individual counseling, group therapy covering 3—4 topics
per day, medication management with an attending psychiatrist, and case management over
the course of 5-10 days (approximately 7 days, on average). Patients did not receive any
nutritional/diet information or counseling during their time in the program. During the
patient’s stay, aftercare treatment is coordinated, which often includes outpatient therapy
and pharmacotherapy. Patients with a primary diagnosis of AUD, between the ages of 18-
65, who did not have current psychotic symptoms or suicidal ideation were eligible to be
enrolled.

Research staff reviewed medical records of ADP patients for potential eligibility. Individuals
who appeared to be eligible were then approached during their time in ADP, and were given
a brief description of the study. The baseline assessment (Time 1; T1) was conducted during
the participant’s time in ADP. Participants completed questionnaires assessing eating habits,
food and alcohol cravings, and substance use. Approximately 4 weeks after ADP discharge
(Time 2; T2), participants completed the same set of measures. The study was approved by
the study site’s Institutional Review Board. Participants were paid $50 for each of the T1
and T2 assessments.
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Alcohol Consumption.—The Timeline Follow Back (TLFB; Sobell & Sobel, 1992) was
administered to assess frequency of alcohol use over the previous 90 days at T1 and last
month at T2. The TLFB uses anchor dates to prompt participant recall, and was used in the
present study to assess relapse incidence.

Attitudes toward Sweet Foods.—The Sweet Taste Questionnaire (STQ; Alexey B.
Kampov-Polevoy et al., 2006) is a 12-item measure assessing attitudes and behaviors
surrounding sugar consumption on a scale of 1 (strongly disagree) to 7 (strongly agree).
The STQ forms 5 constructs. For the purpose of this study, we utilize the items that assess
sugar consumption’s mood-altering effects (omega = 0.97) and the perception of control of
sweet consumption (omega = 0.86).

Sugar Consumption.—Sugar consumption was measured by the 8 sugar-related items
of the Dietary Screening Questionnaire module of the National Health and Nutrition
Examination Survey (Centers for Disease Control and Prevention, 2020). The DSQ asks
participants the frequency of consuming common sweet foods (e.g., candy, pastries, ice
cream) over the previous 30 days using a 9-point scale of “never” to “6+ times/day”. These
responses are then converted into estimated intake of added sugars (in teaspoon equivalents)
using an algorithm developed by the National Cancer Institute (NCI; NCI, 2020).

Sweet Craving.—Sweet craving was assessed by the 10-item Craving Experience
Questionnaire (May et al., 2014). Participants rated their craving experience over the
previous 4 weeks on a Likert scale to 0 (not at all) to 10 (extremely), with omega
coefficients of 0.98 at baseline and follow-up.

Alcohol Craving.—The Penn Alcohol Craving Scale (PACS; (Flannery, Volpicelli, &
Pettinati, 1999) is a 5-item measure of past week alcohol craving assessed on a scale of 0
(low craving) to 6 (high craving), with omega coefficients of 0.94 at baseline and 0.96 at
follow-up.

Data Analysis

All analyses were conducted in R version 4.0 using the mice and /avaan packages (R

Core Team, 2020; Rosseel, 2012; van Buuren & Groothuis-Oudshoorn, 2010). First,
variable distributions were evaluated for normality and skewness, and missing data were
imputed. Zero-order correlations were then used to assess associations between relapse (a
theoretically-relevant covariate), whether attitudes towards sweets (using sweets to cope, i.e.,
sweet-cope, and impaired control over sweets, i.e., sweet-control, both assessed at T1), and
pre-treatment (T1) and post-treatment (T2) sweet craving, sugar consumption, and alcohol
craving.

To test Hypothesis 1, whether increases in sweet craving, sugar consumption, and alcohol
craving were observed from pre-treatment (T1) to one month later (T2), we conducted
paired-samples #-tests. To test Hypothesis 2, whether sweet-cope or sweet-control predicted
changes in sugar consumption, sweet craving, and alcohol craving over time, we conducted
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a series of multiple regression analyses. In two sets of models, sweet-cope and sweet-control
were examined as predictors of T2 sweet craving, sugar consumption, and alcohol craving,
controlling for T1 levels of the dependent variable. We also controlled for relapse incidence,
defined as participant report of alcohol consumption over the 4-week study timeframe using
the Timeline Follow-Back, given associations in the empirical literature between relapse
and sweet taste that suggest this factor may confound results (e.g., Garbutt et al., 2016).
Each model was conducted separately because the use of sweets to cope with negative
affect and impaired control over eating sweets reflect distinct correlates of sweet liking
(Kampov-Polevoy et al., 2006).

To test Hypothesis 3, whether sweet-cope and sweet-control predict T2 study constructs,
holding all other modeled factors constant, we aimed to fit two exploratory conditional
cross-lagged panel models (CLPM) to the data, controlling for sweet-cope (model 1)

and sweet-control (model 2). The CLPM tested regression paths from sweet-cope and
sweet-control to T1 and T2 sugar consumption, sweet craving, and alcohol craving (aim

3a, Hypothesis 3). The CLPM also tested the temporality of autoregressive and cross-

lagged paths between scaled scores of T1 and T2 sugar consumption, sweet craving, and
alcohol craving over time, after accounting for sweet-cope and sweet-control in respective
models (exploratory inquiry, aim 3a). Autoregressive coefficients characterize the stability of
constructs across time (e.g., T1 sugar consumption predicts T2 sugar consumption), while
cross-lagged regression coefficients indicate reciprocal associations of constructs across time
(e.g., T1 sweet craving predicts T2 sugar consumption; Newsom, 2015). Conditioning on T1
sweet-cope generates a less biased estimate of the autoregressive and cross-lagged effects

in the model, as this approach controls for the variability explained in T1 and T2 variables
by sweet-cope. Moreover, this approach generates regression path estimates for the effect of
sweet-cope on both sets of variables at each timepoint, a central question in this study. By
controlling for all other constructs in the model, a CLPM allows for a better understanding
of the possible mechanistic pathways among variables over time (Newsom, 2015). Missing
data were imputed using multiple imputation (/77 = 10 datasets) for the main analyses and
full-information maximum likelihood for the exploratory analysis.

Participants (A=26) were 77.2% women, 95.5% White, with an average age of 40.3 (SD =
10.2). Seven participants relapsed between T1 and T2. Sugar consumption variables at both
time points had issues of non-normality due to one participant who consumed high amounts
of sugar. Missing data diagnostics showed 9.48% of the data were missing. Descriptive
statistics can be viewed in Table 1.

Sugar consumption significantly increased (p = .04) post-treatment (T2) relative to pre-
treatment (T1), with a small effect size. Sweet craving (o= .17; see Table 1) and alcohol
craving (p=.86) did not change from T1 to T2, both showing small effect sizes. Alcohol
craving did not change from T1 to T2. Sweet-cope was significantly correlated with T1 and
T2 sweet craving (r= .64, p<.001; r=.58, p<.001) and sugar consumption (r= .41, p=.03;
r=.43, p=.03). Sweet-control was significantly correlated only with T1 sweet craving (r=
.43, p=.03). T1 sweet craving was correlated with T1 sugar consumption (r= .44, p=.02)
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and marginally, T2 sweet craving (r= .38, p=.08) and sugar consumption (r= .35, p=.08).
Alcohol craving and relapse were unrelated to any construct.

To test our hypothesis that sweet-cope and sweet-control predict changes in sweet craving,
sugar consumption, and alcohol craving over time, we ran six regression models, controlling
for relapse rates and baseline levels of each dependent variable. Sweet-cope predicted T2
sweet craving (B = .13, SE= .05, t=2.52, p=.04). T1 sugar consumption was also a
predictor of T2 sugar consumption in both models (sugar-cope, p = 1.28, SE= .10, f=
12.40, p<.001; sugar-control, p = 1.31, SE= .10, #= 13.70, p<.001). No other significant
results emerged, and relapse did not predict outcomes in any model.

Last, we used an exploratory Cross-Lagged Panel Model (CLPM) to examine sweet-cope
as a predictor of T2 sugar consumption, sweet craving, and alcohol craving, an approach
that holds the relationships among all other modeled factors constant (Newsom, 2015). This
model also allowed us to examine the temporality of changes in sugar consumption and
sweet cravings from T1 to T2 and associations with alcohol cravings, while controlling for
sweet-cope. Because sweet-control was a non-significant predictor of study outcomes of
interest, we excluded this construct from the final CLPM analysis. While alcohol craving
was unrelated to other study constructs, and did not change over time, we elected to retain
this construct in our analysis given strong theoretical rationale.

This CLPM showed an excellent fit based on the x? test, CFl, and RMSEA fit indices, (1)
=0.00, p=0.99, CFI = 1.00, RMSEA = 0.00 90% CI [0.00, 0.00] (Hu & Bentler, 1999).

A fully parameterized model was estimated and a non-significant pathway was fixed to the
estimate found in the fully parameterized model to allow one degree of freedom for model
estimation (Harlow, 2014). Missing data (9.48%) were imputed using full-information
maximum likelihood. Figure 1 shows the sweet-cope model. Sweet-cope was associated
with T1 sweet craving (o < .001) and sugar consumption (p < .05). Sweet-cope predicted T2
sweet craving (p < .001), alcohol craving (p < .01), and sugar consumption (marginally; p <
.10). Only one auto-regressive path was significant; T1 sugar consumption predicted sugar
consumption at T2 (p < .001). In a cross-lagged path, T1 sweet craving negatively predicted
T2 sugar consumption (p < .05). No other significant or marginal pathways emerged.

Discussion

Emerging research connects sweet liking phenotype (i.e., sweet liking, referring to a
preference for the highest molar sucrose concentration) with subjective sugar liking and
consumption in people without AUD, and with alcohol craving and relapse risk in AUD
samples. Our study represents the first effort to integrate these literatures by examining
changes in sugar consumption, sugar craving, and alcohol craving during a four-week period
in early recovery, alongside concurrent and prospective associations between these factors
and pre-treatment attitudes towards sweets that are strongly linked to sweet liking — using
sweets to cope (sweet-cope) and impaired control over sweets (sweet-control).

Our first hypothesis was partially supported. Sugar consumption and sweet craving
increased with small effect sizes, replicating other recent studies that have observed
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increased sugar cravings and consumption in the early recovery period (Alarcon et al.,
2020; Gottfredson & Sokol, 2020). Ours is among the first studies to demonstrate increased
sugar consumption using a validated dietary assessment; earlier studies utilized qualitative
and less rigorously assessed reports (Junghanns et al., 2005). However, alcohol craving

did not change across the four-week study period, in contrast to reductions seen from
admission to 3-month discharge in a residential addiction program (Stohs, Schneekloth,
Geske, Biernacka, & Karpyak, 2019), perhaps because four weeks remains early in the
recovery process.

Our second hypothesis was partially supported; use of sweets to cope predicted change

in sweet craving at T2, but not sugar consumption or alcohol craving. This marks the

first such empirical observation in early recovery, and adds to Alarcon et al.’s (2020)
findings that patients in alcohol withdrawal programs who reported increased sugar craving
purchased more sweet products over time than did those reporting less craving. Pending
further research, these findings suggest that targeting sweet-cope may help reduce sugar
consumption in early recovery and improve corresponding health concerns common in

this population (e.g., nutrient deficiencies, weight gain; Cowan & Devine, 2008; Jeynes &
Gibson, 2017).

Our third hypothesis was largely supported. Using an exploratory cross-lagged panel

model, the reported use of sweets to cope with negative affect at treatment entry (T1)
predicted simultaneous increases in T2 sugar consumption (marginally), sweet craving, and
alcohol craving, accounting for all other modeled constructs. The tested model does not
permit inference of mediation or causality, however, sweet-cope’s relationship with sugar
consumption, sweet craving, and alcohol craving strongly supports continued research to
elucidate these pathways. For instance, it is possible that a predisposition to use sweets to
alleviate negative affect in early recovery may reflect a latent dispositional tendency to cope
with negative affect via a range of substances, whether alcohol or sugar (e.g., Gottfredson &
Sokol, 2020). Our results also support the hypothesis that the general tendency to use sweets
for emotional coping may lead to heightened alcohol craving and relapse in early recovery
independent of actual sugar consumption.

In the context of extant empirical literature, our results also suggest the possibility of

other, more complex pathways. For our exploratory aim, few autoregressive or cross-lagged
associations were observed between T1 and T2 sugar consumption, sweet craving, and
alcohol craving after accounting for sweet-cope. This pattern of results suggests that sweet-
cope may better be conceptualized as a distal predictor, moderator, or other mechanism of
the tested relationships in future research. One hypothesis is that the connection between
sweet-cope and alcohol craving or relapse could be mediated or moderated by sugar
consumption and/or sweets craving, a research inquiry well-suited to assessment using
ambulatory and EMA methods. Additionally, sweet-cope may moderate the relationships
between sugar consumption, sweet craving, and/or alcohol craving or relapse.

As with AUD, scientists have conceptualized findings on the reward value of sugar within
the “reward deficiency syndrome” framework, a phenomena of impaired brain reward
circuitry leading to hypodopaminergic functioning in those with addictive behaviors (Blum,
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Thanos, & Gold, 2014; Leggio et al., 2011). Sweet liking may be a novel indicator or
moderator of reward deficiency syndrome and contribute to relapse in early recovery through
neurophysiological mechanisms as well as the modifiable risk factor studied here — use

of sweets to regulate negative affect. Sweet-cope may in turn increase likelihood of sugar
craving, consumption, and both alcohol craving and use (Hansson et al., 2019). Prospective
evidence linking sweet liking to impulsive behavior, novelty seeking, and alcohol-related
problems supports this hypothesis (Kampov-Polevoy et al., 2014; Lange, Kampov-Polevoy,
& Garbutt, 2010; Weafer, Burkhardt, & de Wit, 2014), as does the recent evidence linking
predisposition to behavioral addiction (including heritable and phenotypic factors) and sugar
cravings to increased sweet consumption, acquisition, and weight gain in early recovery
from drug and alcohol use (Alarcon et al., 2020; Gottfredson & Sokol, 2020). These

risk sequelae may be particularly salient under conditions of stress or negative affect, an
interesting avenue for future investigation.

Clinical Implications

Sweet likers who use sugar to cope in early recovery may experience increased risk of
alcohol craving either directly or through sugar consumption and/or craving. These results
raise the possibility that reducing the use of sweets to cope and providing strategies to
manage sweet cravings, including decreasing sugar consumption, could be novel targets for
mitigating relapse risk, an important topic of future investigation. Moreover, even in sweet
likers who do maintain abstinence shorter-term, it is possible that increased consumption
of sugar to regulate negative affect may interact with loss of control over sugar intake

and reward deficiency to maintain the maladaptive reward pathways implicated in AUD.
These sequelae could lead to uptake of other maladaptive and rewarding behaviors that
engender distress and poor health, thereby increasing long-term risk of relapse in a cyclical
fashion. Indeed, compelling evidence has recently been presented for how sugar may act

as a gateway substance to other psychoactive drugs (Liester & Moore Liester, 2015), and
animal research suggests the combination of sweet liking preference and intermittent access
to sugar can activate a state with strong parallels to addiction, including cross-sensitization
effects to alcohol and amphetamine (Avena & Hoebel, 2003; Avena, Carrillo, Needham,
Leibowitz, & Hoebel, 2004). Such findings underscore a critical need for further research
to examine whether and/or how sugar consumption may impact the continuum of addictive
behaviors among sweet likers with AUD in recovery. Larger studies, with longer follow-up
that capture lapse and relapse episodes would be an important next step.

A strength of the present study is its examination of a factor linked to sweet liking in

prior research — use of sugar to self-medicate negative affect (Kampov-Polevoy et al.,

2006). While sweet liking phenotype is partially heritable (Salvatore et al., 2015) and

a known target for pharmacological intervention (Naltrexone; Garbutt et al., 2016), sweet-
cope may offer avenues for non-pharmacological intervention to reduce sugar consumption
and potentially prevent relapse in early recovery for those susceptible. Pending further
research, use of sugar to regulate negative affect could, like other forms of behavior

that serve a self-medication function (e.g., Binge Eating Disorder, AUD), be treated with
Cognitive-Behavioral Therapy or other affect regulation therapies (Hilbert, Petroff, Herpertz,
& Pietrowsky, 2019).
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Last, among women with AUD, stress and drinking to cope are stronger predictors of
drinking and relapse than among men (Nolen-Hoeksema, 2004; Peltier et al., 2019). Eating
disorders are also a common AUD comorbidity among women (Gadalla & Piran, 2007),
and use of sweets and alcohol to cope — as well sweet liking — may prove shared risk
mechanisms underlying these sequelae. Indeed, use of sweets to cope was reported greater
among women in the validation sample for the STQ than among men (Kampov-Polevoy

et al., 2006). Our sample, while small, comprised 77.2% women. To optimally inform
treatment, future research is needed to elucidate gender differences in sweet-cope and
differential associations with sweet liking and sugar consumption, alcohol craving, and
relapse, as well as comorbid eating pathology.

Limitations of this study include the small sample size, the upper confidence interval of

the RMSEA value being above the desired threshold of 0.10, and the use of self-report
measures. Further, while our measure of factors related to sweet liking (sweet-cope and
sweet-control) was objectively associated with sweet liking phenotype in the validation
article (Kampov-Polevoy et al., 2006), we can only infer each factor as a proxy of

sweet liking as we did not objectively assess sweet liking via sucrose tastants. Moreover,
given that several of the results were at the p < .10 level, these findings should be
considered hypothesis-generating, despite results being consistent with extant literature and
theory. Future research in this area and replication of our findings in adequately powered
samples will be needed to directly test these hypotheses. Additionally, while our use of a
validated self-report dietary screener to assess sugar consumption is a relative strength, a
comprehensive assessment of dietary intake (e.g., 24-hour dietary recall, comprehensive
food frequency questionnaire) would more accurately capture sugar intake related to
carbohydrate and other macronutrient consumption. Last, the cross-lagged panel model was
considered exploratory because it is generally inadvisable to conduct path analyses on small
sample sizes (Newsom, 2015). However, the unique aspect of these data is assessment over
the critical period post-discharge for AUD treatment, to inform hypothesis generation. Thus,
we proceeded with fitting the CLPM, and acknowledge that fitting the complex model to
this sample has limited application for interpretation of findings and needs to be followed up
with fully-powered research.

Conclusions

Taken together, our findings suggest that use of sweets to regulate negative affect may play

a key role in sugar consumption in early recovery, and may predict increases in sweet and
alcohol cravings. A predisposition to use sweets to regulate negative affect may be directly
implicated in subsequently increased alcohol craving, sweet craving, and sugar consumption.
However, the overall pattern of results suggests more complex and potentially mechanistic
relationships between the use of sweets to cope and sugar consumption, sweet craving, and
alcohol craving over time. Our results strongly support continued investigation to better
elucidate the contributions of this sweet-taste related component to relapse and quality of
life in early recovery, as well as intervention development efforts targeting these factors.
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Exploratory cross-lagged panel model, conditioning on pre-treatment mood altering effects
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