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A B S T R A C T   

The objective of this study was to explore the relationship between accumulating adverse childhood experiences 
(ACEs) and sipping alcohol in a large, nationwide sample of 9-to-10-year-old U.S. children. We analyzed data 
from the Adolescent Brain Cognitive Development (ABCD) Study (2016–2018). Of 10,853 children (49.1 % fe
male), 23.4 % reported ever sipping alcohol. A greater ACE score was associated with a higher risk of sipping 
alcohol. Having 4 or more ACEs placed children at 1.27 times the risk (95 % CI 1.11–1.45) of sipping alcohol 
compared to children with no ACEs. Among the nine distinct ACEs examined, household violence (Risk Ratio 
[RR] = 1.13, 95 % CI 1.04–1.22) and household alcohol abuse (RR = 1.14, 95 % CI 1.05–1.22) were associated 
with sipping alcohol during childhood. Our findings indicate a need for increased clinical attention to alcohol 
sipping among ACE-exposed children.   

1. Introduction 

Adverse childhood experiences (ACEs) are potentially traumatic 
events that occur before the age of 18 and can have long-term negative 
health consequences (Petruccelli et al., 2019). ACEs span an array of 
adverse experiences including neglect, household dysfunction, and 
physical, sexual, and emotional abuse (Felitti et al., 1998; Karcher et al., 
2020). ACEs affect nearly half of American youth and are associated 
with numerous long-term and deleterious mental and physical health 
outcomes such as obesity, depression, and anxiety (Santos et al., 2022). 

In addition to the above consequences, ACEs have been associated 
with high-risk health behaviors such as binge drinking, smoking, and 
other substance use (Domoff et al., 2021). A recent meta-analysis finds 
that ACEs are moderately associated with heavy alcohol use and 
strongly associated with problematic alcohol use (Hughes et al., 2017). 
According to prior research, youth with a greater exposure to adversity 
during childhood may engage in problematic alcohol use due to reduced 

self-regulatory abilities (Lackner et al., 2018) or as a coping mechanism 
against their trauma (Dube et al., 2006). 

Although previous studies have established associations between 
ACEs and overall alcohol use (Afifi et al., 2020) as well as binge drinking 
(Domoff et al., 2021), the examination of alcohol sipping within the 
context of ACEs has been overlooked. Sipping is characterized by taking 
one or multiple sips of alcohol without consuming a full standard drink 
(Donovan, 2007). Sipping is the most common form of alcohol use 
among children and young adolescents (Aiken et al., 2020) and has been 
associated with a greater frequency and quantity of drinking in adult
hood (Aiken et al., 2020). Despite widespread perceptions of being 
innocuous (Jones et al., 2016), childhood sipping may be a useful pre
dictor of alcohol use and related future adverse outcomes (Jackson et al., 
2015b). For instance, children who sip alcohol by sixth grade have a 
higher likelihood of consuming a full drink, getting drunk, and engaging 
in heavy drinking (3+ drinks/occasion) by ninth grade (Jackson et al., 
2015a). Additionally, children who sip alcohol by age 10 are more likely 
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to drink (i.e., beyond a sip) by age 14 compared to those who do not 
engage in sipping (Donovan and Molina, 2011). 

Further, previous studies have primarily focused on alcohol use 
during adolescence rather than childhood, a crucial period of growth 
and development in its own right (Dahl et al., 2018). The current study 
aims to address gaps in the literature by examining the relationship 
between accumulating ACEs (0, 1, 2, 3, or 4+) and childhood sipping in 
a large sample of U.S. children ages 9–10 from the nationwide Adoles
cent Brain and Cognitive Development (ABCD) study. Several factors 
including child religiosity (Francis et al., 2019), sex, sexual orientation 
(Hughes et al., 2016), race/ethnicity, and socioeconomic status (Collins, 
2016) may be potential confounders of this relationship and are 
accounted for in our analysis. We hypothesize that elevated ACE scores 
among children will be associated with a higher risk of sipping alcohol 
after adjusting for confounders. 

2. Methods 

Baseline cross-sectional data from the Adolescent Brain Cognitive 
Development (ABCD) Study (Year 0 assessment; 2016–2018; fourth 
annual [4.0] data release) were analyzed. The ABCD study utilized 
probability sampling of U.S. elementary schools to identify and recruit 
9–10-year-old participants from 21 research sites nationwide across the 
US (Garavan et al., 2018). The racial and ethnic composition of children 
in the study mirrors the overall demographics of the U.S. (Garavan et al., 
2018). Further details about the ABCD Study® participants, recruit
ment, protocol, and measures have been previously described (Garavan 
et al., 2018). We examined individual differences in the relationship 
between ACEs and alcohol sipping among a sample from the ABCD 
cohort. Participants with missing data for ACEs and alcohol sipping were 
excluded, leaving a sample size of 10,853 children (Appendix 1). 
Centralized institutional review board approval was received from the 
University of California, San Diego. Study sites obtained approval from 
their local institutional review boards. Caregivers provided written 
informed consent, and each child provided written assent. 

2.1. Measures 

2.1.1. Independent variables 
ACEs data were collected from child and parental responses to 

adverse experience questions at baseline (2016–2018). The ABCD study 
reflects 9 out of 10 domains listed in the original ACEs study (Felitti 
et al., 1998). The 9 domains included in this study are physical abuse, 
sexual abuse, household violence, parental alcohol abuse, parental 
mental health issues, parent marital status (divorced/separated), 
emotional neglect, physical neglect, and household criminal justice 
system involvement (Appendix B). ACE scores were calculated and 
categorized as 0, 1, 2, 3, or 4+ ACEs (Raney et al., 2022; Testa et al., 
2022). The 4+ threshold was chosen because it was found to be a valid 
threshold for a marker of increased risk across multiple ACE screening 
tools (Kerker et al., 2015; McKelvey et al., 2016). 

2.1.2. Outcome variables 
Children who responded “yes” to the question “Have you heard of 

alcohol, such as beer, wine or liquor?” in the ABCD assessment were 
then asked whether they had ever tried a sip of alcohol such as beer, 
wine, or liquor (rum, vodka, gin, whiskey) using an online adapted 
version of the Timeline Follow-Back instrument (Lisdahl et al., 2018). 
The Timeline Follow-Back is a calendar-based self-report instrument 
that measures the use of alcohol and other addictive substances retro
spectively (Sobell and Sobell, 1992). It has been found to be reliable, 
psychometrically sound, and to display concurrent validity with other 
instruments (Janssen et al., 2017; Martin-Willett et al., 2020). The 
Timeline Follow-Back has been validated in adolescents who self- 
reported alcohol use (Harris et al., 2016; Levy et al., 2021; Martin- 
Willett et al., 2020); self-reports of alcohol consumption are highly 

correlated (r = 0.780–0.886, p < 0.001) between the online and in- 
person Timeline Follow-Back (Martin-Willett et al., 2020). Addition
ally, the Timeline Follow-Back demonstrated strong intra-class correla
tions (ICC = 0.79–0.82) and agreement between assessments at 6 and 
12 months, indicating test–retest reliability (Janssen et al., 2017). 

2.1.3. Covariates 
Based on demographic differences reported in the literature (Lees 

et al., 2021; Stinson et al., 2021), we selected age, sex (female, male), 
sexual minority (no, yes or questioning, don’t understand the question) 
as assessed by the Kiddie Schedule of Affective Disorders and Schizo
phrenia background items (Potter et al., 2022; Townsend et al., 2020), 
child religiosity (religious/non-religious) (Francis et al., 2019), race/ 
ethnicity (White, Latino/Hispanic, Black, Asian, Native American, 
other), household income (greater than or less than $75,000 U.S. dol
lars, which approximates the U.S. household median) (Nagata et al., 
2021) and highest parent education (high school or less vs college or 
more) as confounders in the association between having ACEs and 
sipping alcohol. Gaussian normal regression imputation was used for 
missing household income and parent education data as has been pre
viously described. 

2.2. Statistical analyses 

Weighted Poisson regression with robust standard errors (Zou, 2004) 
was used to estimate risk ratios for the associations between baseline 
ACE score and self-report of sipping alcohol at any point before the 
baseline visit, adjusted for the potential confounders listed above. 
Separate models were used to estimate associations of sipping first with 
the number of ACES and then with ACE subtypes. To aid with inter
pretation of the findings, adjusted sipping probabilities were calculated 
using regression standardization based on the Poisson model. Propensity 
weights were used in both the model and regression standardization 
steps so that sociodemographic variables in the ABCD Study matched the 
American Community Survey from the U.S. Census (Heeringa and Ber
glund, 2020). All analyses were conducted in 2022 using Stata 17 
(StataCorp). 

3. Results 

Among a racially/ethnically diverse sample of 10,853 children ages 
9.0–10.9 years (45 % racial/ethnic minorities; 49 % female), a large 
proportion of children reported having experienced household violence 
(43 %) and household alcohol abuse (42 %; Appendix C). These domains 
were followed by nearly a third of children who reported parental 
mental health issues (32 %) and children who reported parent divorce/ 
separation (16 %) and household criminal justice system involvement 
(15 %). Nearly a quarter of the total sample (23 %) reported ever sipping 
alcohol. 

Table 1 and Appendix D show multiple modified Poisson regression 
analyses indicating that a greater ACE score category was associated 
with a higher risk of alcohol sipping (p for trend < 0.001). Notably, 
having 4 or more ACEs was associated with 1.27 times the risk (95 % 
confidence interval [CI] 1.11–1.45) of sipping alcohol compared to 
children with no ACEs. Regarding ACEs subtypes, household violence 
(Risk Ratio [RR] = 1.13 [95 % CI 1.04–1.22]) and household alcohol 
abuse (RR = 1.14 [95 % CI 1.05–1.22]) were statistically significant. 
Adjusted probabilities of alcohol sipping as a function of the number of 
ACEs are shown in Fig. 1. 

4. Discussion 

This large study featuring a nationwide sample of U.S. children found 
that exposure to 2, 3, and 4+ ACEs was associated with a higher risk of 
sipping alcohol compared to having 0 ACEs. Accumulating ACEs (1, 2, 3, 
and 4 or more ACEs) generally displayed a dose-dependent relationship 
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to sipping risk. Having 4 or more ACEs was associated with the highest 
risk of sipping alcohol, which is consistent with prior research linking 
accumulating ACEs, especially upon crossing the “4 or more ACEs” 
threshold, to multiple adverse social, medical, and mental health out
comes (Briggs et al., 2021; Kerker et al., 2015; McKelvey et al., 2016; 
Testa et al., 2021). Of the 9 individual ACE domains examined, house
hold violence (RR = 1.13) and household alcohol abuse (RR = 1.14) 
were specifically associated with an elevated alcohol sipping risk. This 
finding is especially concerning given the prevalence of household 
violence (43 %) and household alcohol abuse (42 %) among the diverse 
sample. 

The present study builds upon research that has identified relation
ships between ACEs and various forms of substance use (Afifi et al., 
2020; Pilowsky et al., 2009) by demonstrating a novel association be
tween ACE scores and sipping alcohol during childhood. ACEs could be 
related to sipping due to factors such as peer substance use (Shin et al., 

2018), children’s imitation of parental behaviors (Gaines et al., 1988; 
Kandel, 1980), or ACEs’ effects on stress hormones (Lewis-de los 
Angeles, 2022). Further, since childhood sipping usually occurs within 
the household setting at an adult’s proffer (Jackson et al., 2015b), it is 
possible that parents with substance use disorders may more frequently 
offer sips to their children. 

Our study adds to the literature by assessing ACEs and sipping within 
a childhood sample. The developmental transition from childhood to 
adolescence is an especially crucial period in which health-related 
behavioral risk factors are established (Dahl et al., 2018). Therefore, 
understanding the dynamics of alcohol use – not only in large amounts, 
but also in sips – is critical to informing public health interventions that 
disrupt children’s drinking patterns, especially among those who have 
experienced ACEs. This study further emphasizes the importance of 
screening for both ACEs and early alcohol use in children. Upon a pos
itive screening, clinicians can educate patients and their families about 
the potential hazards of sipping and its status as an early predictor of 
future problematic drinking. Clinicians can then adopt a trauma- 
informed perspective to devise individualized strategies targeting 
early sipping among ACE-exposed children. The implications of 
screening for ACEs and early alcohol use extend beyond sipping; such 
screenings may also help identify and provide wider supports such as 
food purchasing assistance, therapy for families in need, strategies to 
reduce toxic stress and, following a safety assessment, child protective 
services as needed. 

Study limitations include the use of self-reported data and possible 
recall bias. Some participants may not yet be aware of their sexual 
orientation given that the average age of first same-sex attraction is 12 
(Bishop et al., 2020). However, three quarters of participants under
stood the question and we included as a separate category the 24 % who 
reported they did not understand the question. Residual confounders 
may exist that were not identified, and the cross-sectional design limits 
our ability to make causal inferences. Finally, one domain from the 
original ACEs study (emotional abuse) was not assessed, thus we cannot 
examine its effects. 

5. Conclusions 

Our findings underscore the significance of investigating sipping 
among ACE-exposed children, educating families about the potential for 
downstream health consequences, and developing multidisciplinary 
treatment options. Future studies can investigate resilience-building 
factors that discourage early sipping and minimize the association be
tween childhood adversity and negative health behaviors. 
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Table 1 
Associations between adverse childhood experiences (ACEs) and alcohol sipping 
in the Adolescent Brain Cognitive Development (ABCD) Study.   

Sipping alcohol, adjusted  

Risk Ratio (95 % CI) p 

Number of ACEs   
0 ACEs reference  
1 ACEs 1.06 (0.96–1.18)  0.239 
2 ACEs 1.16 (1.04–1.31)  0.009 
3 ACEs 1.16 (1.01–1.34)  0.040 
≥4 ACEs 1.27 (1.11–1.45)  <0.001 

ACE subtypesa   

Physical abuse 1.33 (0.91–1.93)  0.129 
Sexual abuse 1.31 (0.90–1.91)  0.157 
Household violence 1.13 (1.04–1.22)  0.002 
Household alcohol abuse 1.14 (1.05–1.22)  0.001 
Household mental illness 1.05 (0.97–1.14)  0.210 
Parental divorce/separation 1.11 (0.99–1.24)  0.071 
Emotional neglect 1.15 (0.81–1.62)  0.439 
Physical neglect 0.89 (0.72–1.09)  0.270 
Household criminal justice system 
involvement 

1.13 (1.00–1.27)  0.058 

Bold indicates p < 0.05. ABCD propensity weights were applied based on the 
American Community Survey from the U.S. Census. 
Adjusted models include age, sex, child religiosity, race/ethnicity, sexual 
orientation, household income, and parent education. 

a The risk ratios under ACE subtypes represent abbreviated outputs from a 
series of nine separate Poisson regression models with each ACE subtype as the 
independent variable and sipping alcohol as the dependent variable, adjusted for 
the confounders listed above. 

Fig. 1. Adjusted probabilities of adverse childhood experiences and 
alcohol sipping. 
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