

  ijerph-19-03253




ijerph-19-03253







Int. J. Environ. Res. Public Health 2022, 19(6), 3253; doi:10.3390/ijerph19063253




Article



Examining the Associations between Adverse Childhood Experiences, Health Risk Behaviours, and Psychological Well-Being in a Convenience Sample of Lithuanian University Students



Ilona Laurinaitytė 1,*[image: Orcid], Luciana C. Assini-Meytin 2 and Ksenija Čunichina 1





1



Institute of Psychology, Faculty of Philosophy, Vilnius University, 01513 Vilnius, Lithuania






2



Mental Health Faculty, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD 21205, USA









*



Correspondence: ilona.laurinaityte@fsf.vu.lt







Academic Editors: Heng Choon (Oliver) Chan and Paul B. Tchounwou



Received: 31 December 2021 / Accepted: 8 March 2022 / Published: 10 March 2022



Abstract

:

This study examines the associations between adverse childhood experiences (ACEs), health risk behaviours, and psychological well-being among Lithuanian university students. A cross-sectional survey was carried out with a convenience sample of 393 students (80.7% females and 19.3% males) recruited from mostly undergraduate courses (96.4%) in Lithuanian universities. Participants, aged 18–25 years (21.07 ± 1.53), completed a web-based survey in which they were asked to retrospectively self-report on ACEs while answering questions on health risk behaviours (e.g., smoking, substance use, riding a car with a drunk driver) and psychological well-being. Only 8.7% of the study sample experienced no ACEs, and almost half of the sample (48.9%) experienced ≥4 ACEs. Findings from adjusted models showed that, compared with students with no ACEs, those who experienced ≥4 ACEs had higher odds of lifetime illicit drug use (AOR = 2.73, p < 0.05), riding with a drunk driver (AOR = 2.44, p < 0.05), suicidal ideation before age 18 (AOR = 28.49, p < 0.01) and in the past 12 months (AOR = 5.39, p < 0.01). An increased number of ACEs was also associated with lower psychological well-being (B = −3.94, p < 0.001). Findings from this study have implications for mental health professionals as well as university administrators, as students with a higher number of traumatic experiences may require greater levels of support and services.
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1. Introduction


Exposure to adverse childhood experiences (ACEs), such as different types of abuse, parental substance misuse, or parental imprisonment, is a significant public health problem [1,2,3]. Numerous studies have demonstrated the negative impact of ACEs on mental and physical health outcomes and well-being throughout life [4,5,6,7]. An increased number of reported ACEs has also been associated with more serious negative health outcomes and multiple health risk behaviours, including substance abuse, chronic conditions, psychiatric disorders, and attempted suicide [8,9,10,11,12]. More recently, Figueiredo-Braga et al. [13] noted that people exposed to ACEs seem to be more prone to adjustment difficulties when facing the extreme stress and health-related risk of the COVID-19 pandemic.



Every year, over half of children around the world face various forms of violence [14]. Nonetheless, the prevalence of ACEs worldwide is unknown [15]. While most ACE studies have been conducted in high-income countries (see, e.g., [16]), there is evidence that the prevalence of ACEs is higher in countries with lower per capita incomes [2,17]. Moreover, the number of ACEs may vary within the same world region, for example, in Europe. According to the World Health Organisation (WHO), the prevalence of childhood adversity appears to be higher in eastern European countries than in their western counterparts [17]. Although research on childhood traumatic experiences is growing, to our knowledge, only a few studies have been conducted in central and eastern Europe, especially in the Baltic countries [18,19,20]. For instance, Bellis et al. [18] conducted a study in eight eastern European countries (n = 10,696) and found that 18.6% of respondents reported experiencing physical abuse in childhood and 7.5% reported experiencing sexual abuse (5.7% for males and 13.4% for females). Another study based on a sample of 1299 Lithuanian adolescents (mean age 14.24, range 12–16 years) measured lifetime abuse exposure (e.g., physical abuse, emotional abuse, neglect, online sexual violence, sexual abuse from adult and sexual abuse from peers) and found that 71% of participants reported at least one type of abuse [20].



A health risk behaviour can be described as an activity carried out by an individual that increases the probability of adverse health outcomes [21]. Numerous studies have shown that health risk behaviours such as substance abuse, risky sexual behaviour, and suicidal ideation and attempts are associated with an increased number of ACEs [4,15,22,23,24], which may contribute to the global burden of disease. Globally, alcohol, illicit drug, and tobacco use are well-documented main risk factors for premature death and disability [25,26]. For instance, alcohol use was the leading risk factor for deaths worldwide among the age group 15–49 years in 2016 [27]. In addition, European countries had the highest prevalence of daily tobacco use and heavy episodic alcohol use with the highest prevalence of daily tobacco use and heavy episodic alcohol use [26]. Based on the Organisation for Economic Cooperation and Development report (OECD, 2019), the alcohol consumption rate in Lithuania is higher than in any other EU country (exceeding the EU average by 25%) [28]. Moreover, around 25% of all road deaths in the EU are related to alcohol [29].



Impaired driving and suicide are also significant public health problems associated with ACEs. Motor vehicle collisions were found to be the leading cause of death for young people in several countries, and alcohol had a significant impact on the fatality rate [30,31]. In recent years, researchers studying risky behaviour related to driving started to draw more attention to the characteristics of both drivers impaired by alcohol and passengers who were riding with them [32]. Being young was found to be a risk factor for travelling with drunk (adult or peer) drivers [30,32]. As for suicide, Lithuania also has persistently the highest rates of suicide in Europe, especially among the male population [28,33]. Suicide is one of the main external causes of death for young people aged 14–29 years in Lithuania [34]. Notably, suicide rates for adolescents aged 15–19 years in Lithuania are much higher than in other EU countries [35].



Adverse childhood events are also strongly correlated with a general lack of psychological well-being. Psychological well-being encompasses various subjective, social, and psychological aspects, as well as health-related behaviours and practices, that are meaningful to an individual and allow them to fully function [36,37,38]. According to Ryff [38], there are positive associations between psychological well-being and individual health as well as general life satisfaction. Conversely, negative life experiences such as ACEs were found to be related to lower psychological well-being and greater mental health problems [7,39].



Most research on ACEs has been conducted in the general adult population or in samples of vulnerable children or adults, but information on the association between ACEs and outcomes in university students is currently missing [40,41]. Further, Browning et al. [42] noted that university students are increasingly recognised as a vulnerable population that suffers from higher levels of substance abuse, depression, other health risk outcomes and is most strongly affected by COVID-19. Thus, this study aimed to examine the associations between adverse childhood experiences, health risk behaviours, and psychological well-being among Lithuanian university students. It was hypothesised that an increase in the number of ACEs would be associated with increased health risk behaviours and lower psychological well-being.




2. Materials and Methods


2.1. Participants


A cross-sectional survey was carried out with a convenience sample of 393 students that consisted of 80.7% females (n = 317) and 19.3% males (n = 76). Students were recruited from mainly undergraduate courses (96.4%) at Lithuanian universities. The majority of students (90.6%) were from two of the largest universities in Lithuania–Vilnius University and Vytautas Magnus University. The remaining participants were from other eight Lithuanian universities. Participants were ranging in age from 18 to 25 years (M = 21.07, SD = 1.53).




2.2. Measures


Sociodemographics included the participant’s age, biological sex, educational institution, study program, study year, highest parental education (separately for mother and father), living situation, and whether or not they possessed a driver’s license.



Adverse Childhood Experiences categories were mainly adopted from earlier ACEs studies [1,43]. The authors also included other ACEs categories that were informed by previous research (e.g., parental death [2]) and were pertinent to the life of Lithuanian youth (e.g., parental migration). As a result, 13 categories of adverse childhood experiences (related to participants’ first 18 years of life) in total were coded dichotomously (yes/no): emotional abuse (if caregivers cursed, humiliated, or threatened to physically hurt participant), physical abuse (if caregivers pushed, grabbed, hit participant), sexual abuse (if sexual acts were perpetrated against the participant by any adult or other minor at least five years older), substance abuse in household (participant lived with someone who abused drugs or alcohol), incarceration in household, mental illness in household (participant lived with someone who had depression or tried to commit suicide), witnessing domestic violence, parental separation or divorce, parental migration (caregiver lived away in other country for six months or longer), death of parent, placement in foster home, emotional neglect (participant felt that no one in family consider them important or loved them) and neglect (participant very often had nothing to eat, wore dirty clothes, and parents were too intoxicated to take care of them). ACE scores were calculated by adding the number of questions to which participants responded that they had experienced the event (range 0–13). It is important to note that childhood emotional abuse, physical abuse, or neglect was coded as present if participants mentioned that they experienced those events at least once [41]. The categories of ACE scores were also categorised as none, one, two, or three and more (≥4).



Health risk behaviours were assessed using a questionnaire adopted from Bulotaitė (2014) [44]. Questions about health risk behaviour included smoking (tobacco and/or electronic cigarettes), consumption of alcohol, illicit drugs, and prescribed drugs (for intoxication purposes, without a medical prescription), suicide ideation, risky driving, and risky sexual behaviour. Participants were asked if they have ever smoked cigarettes, used alcohol, illicit drugs, prescribed drugs, and had sexual intercourse. A positive answer was followed by the question regarding their age when they had the first experience (except for prescription drug abuse). Items were assessed in the past 12 months and in the past 30 days (which corresponded to the period of the first lockdown implemented during the COVID-19 pandemic in Lithuania). The risky driving experience assessment included two categories: ever driving after alcohol consumption and riding with a drunk driver (assessed as lifetime, in the past 12 months, and in the past 30 days). Participants were also asked about having suicidal ideation before their 18th birthday and in the past 12 months.



Psychological well-being was evaluated by using the Lithuanian Psychological Well-Being Scale (LPGS-P; Bagdonas et al., 2013) [36]. The scale includes 17 items disclosing satisfaction with 17 areas of well-being: household conditions, financial situation, work, studies, family, daily life, personality (self), status in society, interpersonal relationships, physical health, mental health, leisure time, gender identity, past life, current life, future and life in general. The items were evaluated on an 11-point Likert type scale from zero to ten. The total score of 17 items was calculated. Higher scores indicate greater psychological well-being. The LPGS-P scale demonstrated excellent internal consistency in this sample (Cronbach’s α = 0.91).




2.3. Procedure


Participants completed a web-based survey instrument with items on retrospective reports of ACEs, health-risk behaviour outcomes, and psychological well-being. Students were recruited from Lithuanian institutions of higher education via emails sent out by university liaisons (e.g., deans of education, study program directors, professors) and student organisations. University students aged 18 years or older and enrolled in any study program were eligible to participate in the study. Participation was strictly voluntary, and no course credit was provided for participation. Data were collected during the first national lockdown wave of COVID-19 between April and May 2020. Consequently, a survey was created, and data were gathered using an online platform (Google Forms) only. The study was approved by the Ethics Committee for Psychological Research of Vilnius University (Lithuania), 27 February 2020, Nr. 38.




2.4. Statistical Analysis


Sample descriptive statistics were estimated with univariate analysis to determine the proportions and means across participants’ demographic characteristics, ACE types, cumulative number of ACEs, and ACE scores. Bivariate analyses (t-test for continuous variables and chi-square for categorical variables) were used to estimate biological sex differences across participants’ demographic characteristics, ACE types, the cumulative number of ACEs, and ACE scores. Next, one-way ANOVA (for continuous variables) or chi-square tests (for categorical variables) were used to estimate the associations between the cumulative number of ACEs and outcomes (i.e., health risk behaviours and psychological well-being). In order to decrease the potential for family-related errors, a Bonferroni correction was used. The alpha level for each external criterion was corrected by dividing it by the number of tests (i.e., α = 0.05/6 = 0.008). Finally, separate multivariable regression models were used to estimate the association between health risk behaviours, psychological well-being, and ACEs, controlling for demographic characteristics (i.e., age and biological sex). Multivariable logistics regression models were used for binary outcomes (i.e., health risk behaviour outcomes), and linear regression was used for a continuous variable as an outcome (i.e., psychological well-being). Notably, for an improved model fit, we used a categorical measure of ACEs (i.e., none, one, two or three and ≥4) as the independent variable in logistic regression models; we used a continuous measure of ACEs (i.e., ACE score) as an independent variable in the linear regression model. We assessed the appropriateness of our logistic regression models based on the following parameters: Wald statistics p < 0.05; classification > 50%; Cook’s distance ≤ 1 and Hosmer–Lemeshow test p ≥ 0.05. All our logistic regression models met these parameters. All analyses were conducted using IBM SPSS 25.0 software package.





3. Results


Participants’ demographic characteristics and ACE percentages and means are presented in Table 1. Participants were on average 21 years old (age range 18–25) and mostly from social sciences and humanities programs (80.5%). Parents of study participants were well educated; approximately three-fourths of participants (76.4%) had a mother with a college or university level education, and more than half of them (62.6%) had a father with a college or university level education. Participants’ living situation was distributed among living with parents (34.4%), in a campus dormitory (24.3%), or in a rented apartment either alone or with others (33.1%). Almost two out of three participants (64.9%) possessed driver’s licences. As for ACE types, a significant proportion of participants reported emotional abuse (68.4%) and emotional neglect (64.9%) and almost half experienced physical abuse (48.9%). As for ACE categories, only 8.7% of the study sample experienced no ACEs, and almost half of the sample (48.9%) experienced ≥4 ACEs. Participants experienced 3.36 ACEs on average (range 0–10).



Study results revealed that a vast majority of the sample (93.4%) had at least one substance use lifetime experience (tobacco, alcohol, illicit drugs, or prescribed drug abuse). The distribution of health risk behaviour outcomes and psychological well-being scores by ACE score categories are presented in Table 2. On average, participants were 16.3 years old (SD = 0.10) when first tried alcohol and 16.9 years old (SD = 2.11) when they started smoking. Participants’ mean age of first use illicit drug use and first sexual intercourse was 18 (SD = 0.14 and SD = 1.92, accordingly). In this sample, 10.9% of the students reported driving after alcohol consumption (which consisted of 16.9% of those who possess a driver’s licence). Results showed a statistically significant (p < 0.008) binary-graded association between the cumulative number of ACEs and several outcomes regarding health risk behaviours, including use of illicit drugs during lifetime and in the past 30 days, ever riding with a drunk driver, suicidal ideation before age 18, and suicidal ideation in the past 12 months (Table 2). Additionally, as shown in Table 2, results revealed a strong, graded association between the ACE score categories and psychological well-being scores (p < 0.001), since, by increasing the cumulative number of ACEs, participants experienced lower levels of psychological well-being.



After controlling for demographic characteristics (age and biological sex), results from logistic regression models for adverse childhood experience exposure and health risk behaviours show that students in the group with the highest cumulative number of ACEs had higher odds of lifetime illicit drug use (adjusted OR = 2.73, 95% CI = 1.25–5.96), riding with a drunk driver during their lifetime (adjusted OR = 2.44, 95% CI = 1.12–5.33), suicidal ideation before the age of 18 (adjusted OR = 28.49, 95% CI = 3.81–212.87), and suicidal ideation in last 12 months (adjusted OR = 5.39, 95% CI = 1.58–18.36) (see Table 3).



Linear regression was used to predict the psychological well-being of the students from their total ACE score. Total ACE scores explained a significant amount of variance in psychological well-being, F(3, 390) = 15.64, p < 0.001, R2 = 0.12. The regression coefficient (B = −3.94, 95% CI [−5.08; −2.80]) indicated that an increase in one ACE corresponded, on average, to a decrease in the psychological well-being score by 3.94 points (results not shown).




4. Discussion


This study analysed the associations between ACEs, health risk behaviours, and psychological well-being among a convenience cross-sectional sample of university students in Lithuania. Our findings revealed a high proportion of any ACE exposure among our study sample (91.3%) and of polyvictimisation (almost half of our sample experienced four or more ACEs). Results from the present study indicated an increased risk for lifetime drug use, riding with a drunk driver, and suicidal ideation among students with four or more ACE experiences, compared with those who did not experience ACEs. Further, an increased number of ACEs was associated with decreased psychological well-being. Our findings confirm results from prior research indicating the association between ACEs and adverse health outcomes while expanding the research evidence for a convenience sample of Lithuanian university students.



In this study sample, the most commonly reported traumatic experiences were emotional abuse, emotional neglect, and physical abuse. Our results are generally consistent with other studies, especially regarding emotional abuse [19,45,46]. As for the cumulative number of ACEs, almost half of the study sample (48.9%) experienced four or more ACEs, which is higher than what has been found in other studies [1,2,39,47]. Some of the limitations of ACE measurement across studies pertain to inconsistencies in the inclusion (or not) of some types of household dysfunctions, as well as differences in construct definition and variable assessment [41]. In this study, we coded childhood emotional and physical abuse if participants mentioned experiencing these types of abuse at least once (e.g., [41]), which may explain the higher proportion of these types of abuse among our study sample when compared with other studies that used a higher cutoff point [1].



Students in our sample reported their first substance use experiences before the age of 18, with alcohol having the earliest mean age of initiation. Previous studies showed that experimentation with alcohol, tobacco, and illicit drugs often starts in adolescence [44,48]. Similar to another study [22], we found that ACEs were not statistically significantly associated with alcohol use in the study sample. In line with the findings of Assini-Meytin et al. [22], a large proportion of participants reported alcohol use (in their lifetime, past 12 months, and past 30 days), which may indicate a normative (or common) behaviour among individuals in their early 20s, regardless of ACE risks.



Consistent with other studies, findings from adjusted regression models showed statistically significant associations between the cumulative number of ACEs and lifetime drug use [18,23] and suicidal ideation [22,49]. Notably, Lithuania has substantially higher suicide rates than other European countries [50]. It may be that a history of childhood polyvictimisation among Lithuanian adults contributes to the disproportionate rate of suicide, compared with other European countries. Additional studies, however, are needed to explore the impact of ACEs on suicide rates disparities, as well as, protective factors for suicidal behaviour among Lithuanian university students such as crisis intervention and suicide prevention programs.



In the present study, almost half of the participants (43.3%) reported having travelled with a driver impaired by alcohol at least once, and among those who had driver’s licences, 16.9% reported driving a car after alcohol consumption. These results are similar to previous findings based on Lithuanian university students [44]. Our findings also showed a statistically significant association between the cumulative number of ACEs and riding with a drunk driver. Students’ attitudes to alcohol use while driving are related to the norms and behaviours of their families and peers [30]. As noted by Nazif-Muñoz and Blank-Gomel [32], university students have more opportunities to be passengers of alcohol-intoxicated drivers because they are exposed to a risk-oriented student culture. The lack of a statistically significant association between ACEs and drunk driving is likely based on a few factors. First, only two out of three students in our sample had a driver’s licence, which may be explained by participants’ young age (mean 21) and the fact that a driver’s licence can be obtained in Lithuania starting from age 18. Second, there is a zero-tolerance drunk driving law for new drivers (i.e., those with less than two years of driver experience), with harsh penalties for breaking it, which may further explain the low proportion of impaired driving in our sample and the lack of statistically significant association with ACEs.



Consistent with findings from previous research [51], our results showed that an increase in ACE scores was associated with lower levels of psychological well-being. In a study with a longitudinal sample of US college students, participants’ psychological well-being was significantly reduced upon college entry [52]. Experiencing multiple traumatic events in childhood may further amplify college students’ vulnerabilities to experiencing lower psychological well-being in their adaptation to college. Further studies that examine the influence of ACEs in college students’ psychological well-being trajectories are warranted.



It is important to mention several limitations of the current study. First, the study was based on a convenience sample of university students; therefore, findings cannot be generalised to all Lithuanian young adults. In the 2019 academic year, 38% of youth aged 20–24 years were pursuing higher education [53]. It may be that those who experienced greater disadvantages in their childhood did not continue their education beyond high school and were not included in the study sample. Similarly, our results are limited in their generalisability to the entire Lithuanian university student population, particularly males. Therefore, future research would benefit from the inclusion of a more gender-balanced student sample with a broader representation of study programs. Second, our study was based on cross-sectional data with measures informed by participants’ retrospective self-reports, which may generate recall bias. Although recall bias is a commonly reported concern in ACE studies, bias was likely reduced by the use of dichotomised responses (yes/no) about experiences of early life adversity [7]. Third, we expanded the original ACE measures by adding important types of childhood traumatic experiences derived from the literature and relevant to the life of Lithuanian youth (e.g., parental death and parental migration); however, other types of possible traumatic experiences were not included in this study (e.g., bullying and peer violence). Consequently, variations in ACE assessment make a comparison of findings between studies difficult.



Another limitation is that data were collected during the first wave of the COVID-19 pandemic, which may have influenced participants’ reports of risky behaviours and psychological well-being. However, our study’s cross-sectional design does not allow for a wider extrapolation of how the COVID-19 pandemic might have affected the association between ACEs, risky behaviours, and psychological well-being. Finally, it should be noted that in 2017, the Lithuanian Parliament (Seimas) adopted amendments and supplements to the Law on Fundamentals of Protection of the Rights of the Child by which all forms of violence against children were defined and forbidden. Future research is needed to identify whether those changes in legislation had any impact on the various forms of child abuse experienced by contemporaneous cohorts of Lithuanian children.




5. Implications and Future Directions


Notwithstanding the above limitations, the findings of this study have some important implications. Much attention should be paid to the prevention of traumatic events in childhood given their considerable adverse impact over the life course [54]. Risky health behaviour prevention programs should focus on public-health-related evidence-based approaches that encompass a wide range of interventions, including the development of self-help programs, education, policy changes, and legislation. Furthermore, results from this study have implications for mental health professionals as well as university administrators, as students with higher numbers of traumatic experiences may need greater levels of support and services, particularly during difficult times such as the COVID-19 pandemic.




6. Conclusions


Our study provides unique insights into the types and the cumulative number of traumatic events experienced by a convenience sample of Lithuanian university students. The high proportion of students who experienced four or more forms of traumatic events in childhood (almost half of our sample) and its association with lifetime drug use, riding with a drunk driver, suicide ideation, and reduced psychological well-being highlight the importance of making prevention programs and psychological resources accessible to Lithuanian university students. The challenges associated with the transition to adulthood and adjustment to college [53] might amplify the adverse effects of ACEs among university students and further highlight the need for preventive intervention and psychological support among this population.
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Table 1. Participant demographic characteristics and descriptive statistics of adverse childhood experiences (ACEs).
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Overall (n = 393)




	

	
n

	
%






	
Age (mean, SD)

	
393

	
21.07 ± 1.53




	
Gender

	

	




	
Female

	
317

	
80.7




	
Male

	
76

	
19.3




	
Study program

	

	




	
Social sciences and humanities

	
305

	
80.5




	
Other

	
88

	
19.5




	
Mother’s education

	

	




	
Lower secondary education or less

	
20

	
5.1




	
Upper secondary education

	
62

	
15.8




	
Higher education (colleges)

	
97

	
24.7




	
Higher education (universities)

	
203

	
51.7




	
Father’s education

	

	




	
Lower secondary education or less

	
28

	
7.1




	
Upper secondary education

	
91

	
23.2




	
Higher education (colleges)

	
101

	
25.7




	
Higher education (universities)

	
145

	
36.9




	
Living situation

	

	




	
With parents

	
135

	
34.4




	
Dormitory

	
95

	
24.2




	
Rented apartment (alone or with others)

	
130

	
33.1




	
Other

	
33

	
8.4




	
Possession of driver’s licence

	
255

	
64.9




	
ACEs type

	

	




	
Emotional abuse

	
269

	
68.4




	
Physical abuse

	
192

	
48.9




	
Sexual abuse

	
42

	
10.7




	
Substance abuse in household

	
143

	
36.4




	
Incarceration in household

	
11

	
2.8




	
Mental illness in household

	
139

	
35.4




	
Witnessing domestic violence

	
123

	
31.3




	
Parental separation or divorce

	
112

	
28.5




	
Parental migration

	
61

	
15.5




	
Deceased parent

	
25

	
6.4




	
Placement in foster home

	
3

	
0.8




	
Emotional neglect

	
255

	
64.9




	
Neglect

	
53

	
13.5




	
ACEs score (mean, SD)

	

	
3.63 ± 2.37




	
ACEs score categories

	

	




	
0

	
34

	
8.7




	
1

	
55

	
14.0




	
2–3

	
112

	
28.5




	
≥4

	
192

	
48.9








Primary and lower secondary education, 10 grades; upper secondary education, 12 grades. SD, standard deviation.
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Table 2. Health risk behaviour outcomes and psychological well-being scores in the study sample (n = 393) and in four categories of exposure of adverse childhood experiences (ACEs).
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Study Variables

	
Total

(n = 393)

	
ACEs Score Categories




	
0

	
1

	
2–3

	
≥4




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
Smoking

	

	

	

	

	

	

	

	

	

	




	
Ever

	
185

	
47.1

	
16

	
47.1

	
21

	
38.2

	
48

	
42.9

	
100

	
52.1




	
Age at the first time trying smoking (mean)

	
185

	
16.9

	
16

	
16.7

	
21

	
17.2

	
48

	
16.9

	
100

	
16.8




	
12 months

	
174

	
44.3

	
15

	
44.1

	
19

	
34.5

	
47

	
42.0

	
93

	
48.4




	
30 days

	
148

	
37.7

	
14

	
41.2

	
15

	
27.3

	
38

	
33.9

	
81

	
42.2




	
Alcohol consumption

	

	

	

	

	

	

	

	

	

	




	
Ever

	
362

	
92.1

	
29

	
85.3

	
49

	
89.1

	
104

	
92.3

	
180

	
93.8




	
Age at the first time trying alcohol (mean)

	
362

	
16.3

	
29

	
16.6

	
49

	
16.4

	
104

	
16.4

	
180

	
16.3




	
12 months

	
350

	
89.1

	
29

	
85.3

	
47

	
85.5

	
103

	
92.0

	
171

	
89.1




	
30 days

	
282

	
71.8

	
24

	
70.6

	
38

	
69.1

	
85

	
75.9

	
135

	
70.3




	
Illicit drug abuse

	

	

	

	

	

	

	

	

	

	




	
Ever ¥

	
186

	
47.3

	
10

	
29.4

	
18

	
32.7

	
52

	
46.4

	
106

	
55.2




	
Age at the first time trying drugs (mean)

	
186

	
17.8

	
10

	
17.6

	
18

	
18.3

	
52

	
17.7

	
106

	
17.8




	
12 months

	
104

	
26.5

	
8

	
23.5

	
7

	
12.7

	
31

	
27.7

	
58

	
30.2




	
30 days

	
43

	
10.9

	
4

	
11.8

	
2

	
3.6

	
8

	
7.1

	
29

	
15.1




	
Prescribed drug abuse

	

	

	

	

	

	

	

	

	

	




	
Ever

	
24

	
6.1

	
1

	
2.9

	
2

	
3.6

	
7

	
6.3

	
14

	
7.3




	
12 months

	
9

	
2.3

	
0

	
0

	
0

	
0

	
1

	
0.9

	
8

	
4.2




	
30 days

	
3

	
0.8

	
0

	
0

	
0

	
0

	
0

	
0

	
3

	
1.6




	
Sexual intercourse

	

	

	

	

	

	

	

	

	

	




	
Ever

	
282

	
71.8

	
25

	
73.5

	
33

	
60.0

	
79

	
70.5

	
144

	
75.0




	
Age at the first time having sex (mean)

	
282

	
17.9

	
25

	
18.0

	
33

	
18.2

	
79

	
18.0

	
144

	
17.6




	
12 months

	
258

	
65.6

	
23

	
67.6

	
29

	
52.7

	
76

	
67.9

	
130

	
67.7




	
Partners (≥2) in 12 months

	
53

	
13.5

	
1

	
2.9

	
7

	
12.7

	
13

	
11.6

	
32

	
16.7




	
Driving after alcohol consumption

	
43

	
10.9

	
4

	
11.8

	
5

	
9.1

	
10

	
8.9

	
24

	
12.5




	
Riding with a drunk driver

	

	

	

	

	

	

	

	

	

	




	
Ever ¥

	
170

	
43.3

	
11

	
32.4

	
20

	
36.4

	
38

	
33.9

	
101

	
52.6




	
12 months

	
59

	
15.0

	
7

	
20.6

	
8

	
14.5

	
12

	
10.7

	
32

	
16.7




	
30 days

	
18

	
4.6

	
2

	
5.9

	
3

	
5.5

	
3

	
2.7

	
10

	
5.2




	
Suicidal ideation

	

	

	

	

	

	

	

	

	

	




	
Before age18 ¥

	
133

	
33.8

	
1

	
2.9

	
11

	
20.0

	
31

	
27.7

	
90

	
46.9




	
12 months

	
109

	
27.7

	
3

	
8.8

	
13

	
23.6

	
28

	
25.0

	
65

	
33.9




	
LPGS-P total (mean) ¥

	
393

	
116.8

	
34

	
133.6

	
55

	
131.5

	
112

	
119.8

	
192

	
107.9








LPGS-P total, psychological well-being total score. ¥ mean differences between ACEs score categories that are significant at level of p < 0.008.
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Table 3. Multivariable logistic regression model’s estimation of the association between health risk behaviours and ACE score categories.
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Outcome

	
ACEs Score Categories




	
1

	
2–3

	
≥4




	
Adjusted OR (95% CI)






	
Illicit drug abuse




	
Ever

	
1.10 (0.44, 2.76)

	
1.91 (0.84, 4.32)

	
2.73 (1.25, 5.96) *




	
Riding with a drunk driver




	
Ever

	
1.30 (0.52, 3.24)

	
1.12 (0.49, 2.57)

	
2.44 (1.12, 5.33) *




	
Suicidal ideation




	
Before age 18

	
7.78 (0.95, 63.48) ^

	
12.43 (1.63, 95.06) *

	
28.49 (3.81, 212.87) **




	
12 months

	
3.17 (0.83, 12.14) ^

	
3.48 (0.98, 12.29) ^

	
5.39 (1.58, 18.36) **








Model incorporates ACE score categories. Referent group, 0 ACEs; OR, odds ratio; CI, confidence interval. All models were adjusted for age and biological sex. Logistic regression models met the following parameters: Wald statistics p < 0.05; classification > 50%; Cook’s distance ≤ 1 and Hosmer–Lemeshow test p ≥ 0.05. ** = p < 0.008; * = p < 0.05; ^ = p < 0.10.
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