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Abstract
Background: Despite the growing interest in addiction research, which demonstrates the potential predict-
ive role of adverse childhood experiences (ACEs), little is known about their impact on the psychological
symptoms of craving.
Methods:After reviewing the relevant diagnostic criteria for addiction and comorbidmental disorders along
with routinely collected clinical and service-use data, 208 outpatients were assessed on the study protocol.
Following the recruitment phase, nominal and ordinal data were analyzed using nonparametric methods.
Results:Most of the outpatients reported ACEs (89.1%) and experienced cravings (73.4–95.7%). A positive
association between ACEs and either intention and preplanning (r = .14, p < .05) or lack of control (r = .15;
p < .05) of the craving behavior was found.
Conclusion: Craving behavior in addiction remains a subject of debate. Although correlation analyses
showed significant associations between reported ACEs and measures of craving, they were relatively small.
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Introduction

In recent decades, adverse childhood experiences (ACEs) have been associated with negative health
outcomes in early adolescence and adulthood (Boullier & Blair, 2018; Felitti et al., 1998; Flaherty et al.,
2013; Hughes et al., 2017). Further to the developmental impact of ACEs on children’s behavior and their
social competence (Clarkson Freeman, 2014; Manly et al., 1994), a growing literature has found that the
lived experience of ACEs can lead to long-term effects on the mental health of adults and the onset of
chronic diseases (Boyce et al., 2012; Edwards et al., 2003; Sonu et al., 2019).

In addiction research, child maltreatment and genetic factors have been linked to cigarette and
marijuana use (Azimi &Connolly, 2022), and ACEs have accounted for issues with illicit drug use in one-
half to two-thirds of cases (Dube et al., 2003). Amodeling study showed thatmore than half of heroin and
crack cocaine use was tied to ACEs (Bellis et al., 2014). Another study by Hodgins et al. (2010) tied the
experience of childhood maltreatment to the likelihood of experiencing a gambling problem.
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Furthermore, ACEs have been associated with an increased likelihood of binge drinking among adults
(Crouch et al., 2018).

Substance craving is a core symptom of substance use disorders (SUDs), namely an uncontrolled
desire which may be linked to one’s intentional use of substances, including self-regulation failure,
diminished self-efficacy regarding substance abstinence, and affective response patterns (Sayette, 2016).
Different models have relied on theoretical and empirical investigations involving in-depth explanations
of craving and focusing on the autonomous reactions, or analyzing one’s biological imbalance and brain
activity (Danese et al., 2009; Koban et al., 2023; Skinner & Aubin, 2010).

Hence, the appearance of craving can be linked to the severity of addiction, including the comorbid
conditions and behaviors (Hormes, 2017). As Stalcup et al. (2006) noted, the clinical management of
craving requires four domains of analysis, namely environmental cues, stress-related conditions, mental
impairment, and physical withdrawal.

In clinical terms, substance craving may persist over time in patients with SUDs, during either the
progression or early remission of the disorder. The timeframe required for detecting an early remission of
SUDs ranges from 3 to 12 months, although the symptoms of craving may still be present (Hasin et al.,
2013).

Objectives

For this study, we investigated the role of ACEs on craving measures and collected clinical and patient-
reported data from a sample of outpatients undertaking routine addiction treatment.

Methods
Sample and procedure

A sample of 208 outpatients ranging from 18 to 65 years old participated in this study. Participants were
recruited between the period February and August of 2021 from five distinct addiction service centers
that receive public funding from the Italian National Health System and offer free admission and
healthcare services in the Salerno area, South Italy. All participants were administered questionnaires
by trained psychologists as part of an individualized, routine clinical support plan for addiction and
received no compensation for their participation. While the data collection and assessment were
undergoing, a total of 125 patients were excluded from the study based on prior medical evaluations
or by having already completed their treatment. A group of independent physicians supported the data
collection, aiding in cross-referencing the information on diagnosis, comorbidity, and pharmacotherapy.

Measures

The Adverse Childhood Experiences International Questionnaire (ACE-IQ) is a retrospective and self-
reportedmeasure of childhood adversities developed by theWorldHealthOrganization (WHO, 2018). A
set of demographic information is followed by a total of 13 categories concerning adverse or stressful
events during the first 18 years of one’s life.

The Substance Craving Questionnaire (SCQ-NOW) is a self-reported measure of craving that has
been validated for substance use and gambling disorder, with Cronbach’s alpha ranging from 0.70 to 0.89
(Bonfiglio et al., 2019). Adapted from the original version of a cocaine craving questionnaire by Tiffany
et al. (1993), it is composed of 45 items grouped into five dimensions. Each dimension is the sum of nine
items, measuring the following factors: (1) desire to use a substance (DES); (2) intention to use a
substance and preplanning (INT); (3) anticipation of positive outcomes (ANP); (4) anticipation of relief
from substance withdrawal symptoms, or negative mood (ANR); (5) lack of control over substance use
(LCO).
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Data analysis

A preliminary data screening was performed to detect missing or invalid data. The patient characteristics
were analyzed alongside the collected data from the subscales of the ACE-IQ and the SCQ-NOW.
For analytical purposes, the mean and standard deviation of each continuous variable was noted, and the
assumption of normality for each variable was examined by visual inspection and the Kolmogorov–
Smirnov test.

The cut-off score or mean value of the SCQ-NOW referred to the validation results as reported by
Bonfiglio et al. (2019). The scores were presented as the average of the summed items and dichotomized.
A score below the mean value on each subscale was referred to as “absent craving.” Conversely, a score
equal to or above the mean value was referred to as “experienced craving.” Likewise, two dimensions of
exposure, namely experience of childhood adversity vs. no experience of childhood adversity, were
dichotomized from the ACE-IQ subscales.

Chi-square tests, Fisher’s exact method, and Spearman rank correlations were used to analyze
categorical variables. A bivariate regression analysis was used to establish the strength of the association
between the subscales of the SCQ-NOW and the ACE-IQ. The demographic characteristics and other
clinical information were expressed by covariates and examined with the counts and percentages across
the SCQ-NOW subscales and the ACE-IQ total score.

After adjusting for potential confounding variables, all variables with a p-value less than .05 were
combined from the bivariate analysis and entered a multivariate logistic regression model (Kirkwood &
Sterne, 2010). The final model was assessed using theHosmer–Lemeshow goodness-of-fit test. Lastly, the
adjusted odds ratios (aOR) were used to estimate the occurrence of experienced craving with a 95%
confidence interval, given the exposure to at least one experience of childhood adversity.

Data analysis was performed using the IBMSPSS Statistics software, Version 24 (IBMCorp., Armonk,
NY, USA) and Jasp 0.15 (Jasp Team, 2020).

Results

The patient characteristics are presented in Table 1.
A consistent amount of exposure to ACEs and craving (89.1% and between 73.4 and 95.7%,

respectively) was reported (Table 2).
Specifically, 56% of outpatients met the ANR threshold and presented no familiarity with mental

disorders, while 57.2% reported ACEs and no familiarity with addiction. Among those reporting ACEs,
59.2% were not presenting comorbid mental disorders, including 20.4% of outpatients that were below
the ANR threshold and 47.8% that were above it. The identification of this clinical subgroup indicated
that when comorbid mental disorders were absent, ANR was more experienced.

In Figure 1, statistically significant correlations between the ACE-IQ total score and the SCQ-NOW
subscales are shown, including significant associations across the demographic and clinical character-
istics.

In terms of service use, significant negative correlations between either the number of sessions of
psychological intervention or psychotherapy (r = �.23; p = .02) or the duration of psychological
therapies in days (r =�.18; p = .017) and the ACE-IQ total score were found. Furthermore, statistically
significant negative correlations were found between either the number of sessions of psychological
intervention or psychotherapy (r = �.26; p = .001) or the duration of psychological therapies in days
(r =�.27; p = .001) and the ANR subscale. A statistically significant negative correlation was also found
between the number of months individuals were enrolled in addiction services and the ANR subscale
score (r = �.20; p = .004).

The group of outpatients for which the severity of addiction was either moderate (aOR = 2.47; 95%
CI: 0.89, 6.82) or severe (aOR = 5.05; 95% CI: 1.06 16.1) were, respectively, 2.47 and 5.05 times more
likely to report high ANR scores compared to the group of outpatients with a low severity addiction.
Additionally, the ANR score was 1.15 times higher for the group of outpatients reporting ACEs
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Table 1. Patient Characteristics

Variable Level N (%)

Sex Male 176 (84.6)

Female 32 (15.4)

Age 38.96 (10.78)
Mean (Standard Deviation)

Civic status Cohabiting 35 (16.8)

Divorced/separated 28 (13.5)

Single 83 (39.9)

Married 46 (22.1)

Other 16 (7.7)

Level of education Up to primary school 16 (7.7)

Secondary school 178 (85.6)

Bachelor’s degree 4 (1.9)

Master’s degree 9 (4.3)

No answer 1 (.5)

Employment status Employed 71 (34.1)

Unemployed 67 (32.2)

Self-employed 52 (25)

Other 18 (8.7)

Nationality Italian 199 (95.7)

Other 9 (4.3)

DSM-5 diagnosis Gambling disorder 28 (13.5)

Alcohol use disorder 31 (14.9)

Substance use disorder 149 (71.6)

Addiction Gambling 28 (13.5)

Alcohol 31 (14.9)

Cocaine 51 (24.5)

Opioids 87 (41.8)

Cannabis 11 (5.3)

Pharmacological treatment of addiction Total 96 (46)

Sodium Oxybatea 11 (11.5)

Methadonea 69 (71.8)

Buprenorphine/naloxonea 14 (14.6)

Othera 2 (2.1)

Severity of addiction Mild 18 (8.7)

Moderate 121 (58.2)

Severe 66 (31.7)

Missing 3 (1.4)

Remission Early 34 (16.3)
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(aOR = 1.15; 95%CI: 0.98, 1.33). The final model (X2 = 13.03; p = .005) indicated a high sensitivity (.96)
and low specificity (.11).

Discussion

Previous research evidence has suggested that the occurrence of childhood adversities is a potential
source of toxic stress (Oral et al., 2016), in which stress reactivity (Groh et al., 2020) and a prolonged state
of exposure may trigger the toxic effects later in life (Shonkoff et al., 2012).

The ACE-IQ total score (Mean: 3.01; SD: 2.32) revealed distinctive features that were consistent with
previous findings (Garland et al., 2019), as shown in the pioneering study of Felitti et al. (1998).

In the present study, we found small and positive associations between either the LCO or the INT and
the ACE-IQ total score, along with a small and negative association between the ACE-IQ total score and
the age of first child’s birth. As a significant association between the ANR and the severity of addiction
emerged, the results from the final model were collateral to previous evidence on the intergenerational
transmission of behavioral risks resulting from ACEs (Schickedanz et al., 2018). Not surprisingly, a
significant association between the familiarity with mental disorders and the ANR was also tied to the
severity of addiction.

Table 1. Continued

Variable Level N (%)

Sustained 42 (20.2)

No 129 (62)

Missing 3 (1.4)

Multiple addictions Yes 143 (68.7)

No 65 (31.3)

Mental health comorbidity Yes 64 (30.8)

No 137 (65.9)

Missing 7 (3.4)

Pharmacological treatment of mental disorders Yes 49 (23.6)

No 151 (72.6)

Missing 8 (3.8)

Familiarity with addictionb Yes 67 (32.2)

No 141 (67.8)

Familiarity with mental disordersb Yes 41 (19.7)

No 166 (79.8)

Missing 1 (0.5)

Use of addiction services
(months enrolled)

70.9 (97.4)
Mean (Standard Deviation)

Number of sessions
(psychological intervention or psychotherapy)

10.2 (14.8)
Mean (Standard Deviation)

Duration of sessions in days
(psychological intervention or psychotherapy)

175.3 (366)
Mean (Standard Deviation)

Note. DSM-5: Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5).
aThe percentage is calculated within the subgroup on pharmacological treatment of addiction.
bFamiliarity equals clinical information or individual’s awareness of relatives/significant others with addiction or mental disorders.
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Table 2. Observed range, mean and standard deviation (SD) for ACE-IQ and SCQ-NOW

Kolmogorov–Smirnov

ACE-IQ N (%) Female/male Observed range Mean (SD) SStatistic df Sig.

Physical abuse 17 (8.2) 7/10

Emotional abuse 31 (15) 11/20

Sexual abuse 29 (14) 10/19

Substance use of a household member 33 (15.9) 8/25

Incarceration of a household member 24 (11.6) 6/18

Mental illness of a household member 37 (17.9) 10/27

Domestic violence 98 (47.3) 21/77

Parental separation or divorce 108 (52.2) 22/86

Emotional neglect 96 (46.4) 13/83

Physical neglect 18 (8.7) 3/15

Bullying 14 (6.8) 5/9

Community violence 47 (22.7) 8/39

Collective violence 72 (34.8) 7/65

Total score 0–13 3.01 (2.32) 0.164 207 <.001

SCQ-NOW

Desire to use a substance (DES) 9–51 32.25 (6.40) 0.233 207 <.001

Intention to use a substance (INT) 9–53 30.53 (6.02) 0.215 207 <.001

Anticipation of positive outcomes (ANP) 9–47 30.34 (6.79) 0.203 207 <.001

Anticipation of relief (ANR) 9–49 28.88 (8.93) 0.113 207 <.001

Lack of control (LCO) 9–54 32.88 (7.48) 0.096 207 <.001
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Following the recruitment of 208 study participants, we analyzed a larger population of outpatients in
routine addiction treatment at different levels of morbidity, chronicity, and severity, even when the criteria
for exploratory and confirmatory factor analyses were not met. The main study limitation is that data
analyses were performed on a limited sample with statistical significance that was determined at p < .05.
Incidentally, we used retrospective estimates of ACEs which were tied to single self-reported measures of
current craving. Therefore, the occurrence of overlapping physical ormental health issues will be a necessary
step to validate our results with the ones from different socio-cultural settings and therapeutic contexts, as
well as to benefit from the analysis of dissimilar measures for ACEs and craving at multiple points in time.

Conclusions

Themain results extended themeasures of craving in relation to the experience of ACEs and provided new
evidence on cognitive, emotional, and automatic cravings in addiction (cf. Flaudias et al., 2019).Our pattern
of analysis was consistent with the most recent findings from Romero-Sanchiz et al. (2022), in which urge
and desire for cannabis were linked to craving following experimental exposure to trauma reminders. In
particular, the duration of addiction treatment and the self-reported childhood adversities (Hughes et al.,
2017; Kelly-Irving&Delpierre, 2019) contributed to explore the underlyingmechanisms ofANR andmore
generally of psychological craving, compared to the self-medication attempts (Khantzian, 1997), biological
imbalance (Wise, 1988), cue reactivity (Limbrick-Oldfield et al., 2017), and emotional states (Wilson, 2022).
Drawing on findings from the craving literature, the lack of control or pre-planning, the intention to use
substances, the occurrence of multiple addictions, a variable employment status, or familiarity with
addiction were found significantly associated with the experience of childhood adversities.
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