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Abstract

Objectives: Adverse childhood experiences, or early life trauma (ELT), may be a potential risk 

factor for opioid use disorders (OUD) that could be further influenced by depression, anxiety, and 

stress. The prevalence and strength of these associations are largely unknown.

Methods: This study examined the association between current OUD severity and lifetime 

history of ELT, and the degree to which current depression, anxiety, and stress influenced this 

association, in persons (n=310) with at least one lifetime exposure to opioids using an online 

survey.

Results: 93% of respondents experienced at least one trauma in their lifetime and 65% met 

criteria for OUD. ELT was largely unassociated with demographics but demonstrated an almost 

“dose-dependent” association between all forms of ELT (total, general, physical, emotional, 

sexual), whereby more ELT was associated with more severe current OUD. A multivariate 

mediation model found perceived stress to be a robust mediator of this association. Current 

psychiatric functioning did not significantly moderate the relationship between ELT and OUD, 

suggesting ELT may impact OUD severity at varying levels of psychiatric functioning.

Conclusions: These data support existing evidence that greater ELT may influence adult OUD 

severity and identify perceived stress as a potential mechanistic contributor to this association. 

Results are preliminary in nature but support continued research into mechanisms underlying 

the association between ELT and OUD, particularly conformational changes in the stress system 

resultant from ELT, and interventions to mitigate the impact of ELT on OUD development and/or 

develop trauma-informed OUD treatment approaches.
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1. Introduction

Opioid use disorder (OUD) is associated with elevated rates of morbidity and mortality 

and an estimated economic burden of approximately $504 billion per year1. The chronic, 

relapsing nature of OUD places extreme burden on patients and their loved ones, as well 

as on the healthcare industry, which is presently working to scale up efforts to address 

the large unmet need for OUD care. Better understanding of psychological and biological 

factors that increase risk of transitioning from opioid use to misuse and OUD may help to 

optimize delivery of care by better targeting key ingredients that help to maintain the cycle 

of addiction.

One putative risk factor for the development of OUD is early life trauma (ELT). ELTs 

are defined as general, physical, emotional, and/or sexual events that occur prior to age 

18, which may alter normal development and have the potential to confer long-lasting 

harmful effects on the individual’s physical and psychological functioning2. ELTs are highly 

prevalent; up to 62% of non-institutionalized US adults report experiencing >1 traumatic 

event during childhood and close to 25% experienced >33. ELT has been associated 

with greater psychological distress, emotional reactivity, and risks for myriad emotional 

and physical health problems in adulthood, including substance use disorders (SUDs).4,5 

Findings of several studies have shown that opioid-dependent individuals report greater 

incidence of ELT than healthy controls6–7 and, in fact, may have the higher rates of ELT 

than patients with other types of psychiatric disorders8.

Although little is known about factors that influence the course or strength of these 

relationships, investigators have recently begun to speculate that symptoms of psychological 

distress may be mechanistically involved. This includes internalizing behaviors such as 

depression and anxiety, which are known mental health consequences of ELT9 and 

phenotypic markers of risks for alcohol and drug misuse10–13. Psychological stress is 

another factor that could hypothetically play a role. A large body of evidence has 

demonstrated that chronically high levels of glucocorticoids during the early stages of 

trauma exposure may lead to altered neuroendocrine and behavioral responses to stress 

in adulthood14–17, which may, in turn, contribute to the pathogenesis and progression of 

SUDs18–19. However, to our knowledge, no studies have thus far evaluated the mediating or 

moderating role of psychological stress in the relationship between ELT and OUD and only 

two have explored the role of internalizing/externalizing symptoms, focusing primarily on 

non-medical prescription opioid use20–21.

In this study, we evaluated whether ELT is associated with OUD risk status or disease 

severity and whether depression, anxiety, and/or perceived stress explain the process or 

influence the strength or direction of the relationship between ELT and OUD severity. These 

data can help expand our understanding of these relationships and establish a foundation 

from which more prospective studies on this topic could be supported.

Dunn et al. Page 2

J Addict Med. Author manuscript; available in PMC 2024 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2. Methods

2.1 Respondents

Respondents were recruited through Amazon Mechanical Turk (mTurk), a crowdsourcing 

platform that is regularly used in the recruitment of clinical research participants22, between 

9/15/2020 and 10/13/2020. The study advertised a “survey on health behaviors” and eligible 

respondents had to reside within the United States, have a prior mTurk task approval 

rating of >90%, be over the age of 18, and report using either heroin, or prescription 

opioids or engaging in non-medical use of prescription opioids (NMPO) >1 in their 

lifetime. This latter criterion ensured all study participants had an opportunity to have 

developed opioid misuse or OUD. Respondents earned $0.10 for completing a brief (1-

minute) eligibility screening and $3 for completing the survey. Respondent enrollment was 

continually monitored and periodic adjustments to study admission were made to allow 

oversampling of persons who did meet criteria for OUD (at any level); this decision was 

made to support adequate assessment of the study hypotheses. Best practices for quality 

control monitoring (e.g., multiple choice and qualitative probe questions) were embedded 

throughout the questionnaire and 100% accuracy was required for data to be retained for 

analyses. Overall, 2276 persons initiated the study, 639 (28%) were eligible and completed 

the survey and 310 (13.6%) passed all embedded quality control checks. The Johns Hopkins 

Medicine Institutional Review Board (JHM-IRB) acknowledged this study.

2.2 Measures

2.2.1 Demographics: Respondents completed a series of standardized demographic 

items (e.g., age, gender, race, ethnicity, household income, marital status, and childcare 

responsibilities) and the number of non-opioid substances they endorsed using to get high 

or outside of a prescription (range 0–12) was summed and analyzed as a measure of 

polysubstance exposure.

2.2.2 Opioid Use: Current OUD severity was assessed using a (past year) Diagnostic 

and Statistical Manual of Mental Disorders (DSM-523) checklist for OUD; results were 

summed into a total score and also categorized into none, mild (2–3), moderate (4–5), or 

severe (>6 symptoms). The number of OUD criteria endorsed (0–11) was analyzed as a 

continuous measure of OUD severity and the scale yielded a Cronbach’s alpha of 0.85. 

Secondary OUD-related outcomes included >1 lifetime use of heroin (yes/no), number of 

opioid withdrawal symptoms experienced following opioid discontinuation (0–12), OUD 

treatment history (none, past, current treatment), money ($) spent on opioids in the past 30 

days, known history of opioid overdose, and the extent to which they believed their early life 

traumatic experiences contributed to their current opioid use (5-point Likert rating from “not 

at all” to “extremely”).

2.2.3 Early Life Trauma (ELT): ELT was assessed using the Early Life Trauma 

Inventory-self report (ETI-SR)24, a 27-item self-report form that asks respondents to indicate 

(yes/no) whether they had experienced any general (11 items), physical (5 items), emotional 

(5 items), or sexual (6 items) traumas before the age of 18. Analyzed outcomes were total 

and subscale scores, with higher score values representing more early life traumas.
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2.2.4. Psychiatric Functioning: Stress was assessed using the Perceived Stress Scale 

(PSS)25, a 10-item self-report measure on which items related to stress over the past 30 

days are rated on a 5-point (0=never to 4=often) Likert scale; results were summed into a 

total score wherein higher values represent greater current stress. Current depression and 

anxiety were assessed using the PROMIS DSM-5 Level 2 Depression and Anxiety scales26, 

two 8-item self-report measures on which symptoms are rated using a 5-item Likert scale (1-

never to 5=always). Results were normalized into t-scores based upon age and gender-based 

norms.

2.3 Data Analyses

The analyses explored whether a relationship between ELT and OUD existed and the 

degree to which other psychiatric domains may influence the association. Respondent 

characteristics were summarized and associations between demographic and drug use 

characteristics and ratings on the ETI-SR subscale and Total scores were compared using 

independent groups T-tests for continuous variables and chi-squares for binary comparisons. 

Kruskal Wallace nonparametric tests were used to compare ratings on the ETI-SR scales 

as a function of respondent DSM-5 OUD status (none, mild, moderate, severe). The 

relationship between ETI-SR scales and current psychiatric functioning was examined first 

using Pearson Product correlations. Mediation and moderation analyses (SPSS Process 

v3.527) were then conducted, wherein the ETI Total score was the independent variable and 

OUD severity (operationalized as the number of symptoms endorsed) was the dependent 

variable. Depression, anxiety, and perceived stress total scores were included in the models 

as potential mediators or moderators, and all analyses controlled for the demographic 

variables age, gender, and race. Mediation analyses were first conducted as univariate 

analyses that examined depression, anxiety, and perceived stress as independent constructs; 

the three potential mediators were then examined together in a multiple mediation model 

analysis. Moderation analyses examined each of the three constructs independently. All 

analyses were conducted using SPSS version 25 and alpha was set at 0.05.

3. Results

3.1. Respondent Characteristics (see Supplemental Table 1):

Respondents were a mean (SD) 38.6 (11.9) years old, mostly female (58.4%), and white/

Caucasian (79.7%), with 21.2% reporting Hispanic ethnicity. Respondents reported a greater 

lifetime history of exposure to prescription opioids (87.4%) than to heroin (38.4%) and 

endorsed a mean of 4.0 (2.4) OUD symptoms on the DSM-5 checklist, corresponding to no 

OUD symptoms (34.8%), as well as mild (10.0%), moderate (13.9%), and severe (41.3%) 

OUD. Almost half (47.7%) had never received treatment for OUD, and 52% had no known 

experience with opioid overdose. Among persons with current OUD, the mean (SD) money 

spent on opioids in the past 30 days was $401.49 ($1,520.78). Overall, 93% of respondents 

reported experiencing at least one trauma in their lifetime, with a mean (SD) number of 3.7 

(2.5, range 0–11) general traumas, 2.3 (1.5, range 0–5) physical traumas, 2.2 (1.7, range 

0–5) emotional traumas, and 1.6 (1.8, range 0–6) sexual traumas before the age of 18, 

representing a mean number of 9.9 (5.9, range 0–27) traumas total.
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3.2 Early Life Stress

3.2.1 Associations with Demographics (see Supplemental Table 1): ETI-SR 

ratings generally did not vary depending on demographic variables. The exceptions 

were that being Native Hawaiian was associated with higher scores on the Sexual scale 

(X2(36)=56.6, p=0.016), and being Black/African American was associated with higher 

Total scores (X2(156)=257.5, p<.001) relative to persons from other racial backgrounds. 

Persons of Hispanic ethnicity also reported a greater history of Emotional (X2(5)=16.9, 

p=0.005) and Sexual (X2(6)=18.0, p=0.006) trauma relative to persons without Hispanic 

ethnicity. Finally, persons who had never been married had higher scores on the Emotional 

scale (X2(5)=12.0, p=0.04) compared to those with marriage history and persons with 

current childcare responsibilities had higher scores on the General (X2(10)=18.7, p=0.04) 

and Emotional (X2(5)=14.3, p=0.014) scales relative to persons without current childcare 

responsibilities.

3.2.2 Associations with OUD: A robust relationship was observed between ELT-

SR scores and OUD severity. Meeting criteria for current OUD (yes/no), independent 

of OUD severity level, was significantly associated with more trauma as rated on the 

General (t(308)=5.515, p<.001), Physical (t(308)=2.49, p=0.013), Emotional (t(308)=2.449, 

p=0.015), Sexual (t(308)=5.323, p<.001) subscales as well as the Total score (t(308)=5.302, 

p<.001). The mean (SD) number of ELT events reported by individuals with and without 

OUD was 11.0 (5.5) and 7.3 (5.6), respectively. When the association of ELT was 

examined as a function of current OUD severity classification, an almost a “dose-dependent” 

relationship between the number of traumatic events endorsed and current OUD severity was 

observed (Figure 1) for each of the General (X2(3)=54.99, p<.001), Physical (X2(3)=19.50, 

p<.001), Emotional (X2(3)=16.66, p=0.002), Sexual (X2(3)=50.50, p<.001), and Total 

(X2(3)=50.21, p<.001) scales.

These associations were supported by trends observed in other secondary measures of OUD 

severity, including having ever used heroin, having a known history of opioid overdose, 

and having been treated for OUD were all associated with significantly greater ELT (See 

Supplemental Figure 1). Spending more money on opioids in the past 30 days was correlated 

with significantly greater endorsement of past trauma on the General (r(310)=.125, p=0.03) 

and Total (r(310)=.119, p=0.04) scales, and experiencing a greater number of opioid 

withdrawal symptoms was associated with significantly higher traumas as rated by the 

General (r(310)=.238, p<.001), Physical (r(310)=.151, p=0.008), Emotional (r(310)=.172, 

p=0.002), Sexual (r(310)=.169, p=0.003), and Total (r(310)=.240, p<.001) scales. Moreover, 

when asked directly, the majority of respondents (67.7%) believed their early childhood 

trauma contributed a little, moderately, or a lot to their opioid use.

3.2.3 Associations with Psychological Functioning: Higher ratings on ELT 

subscales were significantly correlated with more severe depression, anxiety, and perceived 

stress (Table 1), with emotional ELT showing the most frequent associations with current 

problematic functioning.
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3.3 Mediation and Moderation Analyses

Mediation analyses (Table 2) revealed that the total effect of ELT on OUD severity was 

positive and statistically significant (b=0.23, p <.001), but was reduced somewhat when 

depression (b=0.19, p<.001), anxiety (b=0.20, p<.001) or perceived stress (b=0.19, p<.001) 

were included in the models. Indirect effects of depression (b=0.04, p<0.05, proportion 

mediated = 17%), anxiety (b=0.03, p<0.05, proportion mediated = 13%), and perceived 

stress (b=0.04, p < .05, proportion mediated = 17%) were all significant. Each of the models 

accounted for nearly a quarter of the variance in OUD severity when both the independent 

variable and mediator were included as predictors (R-square = 22%, 23%, 22% for anxiety, 

depression, and perceived stress, respectively). The multiple mediation model evaluating the 

combined and adjusted mediation effects of depression, anxiety, and perceived stress on this 

association revealed a significant indirect effect of the mediators (b=0.04, p<0.05, proportion 

mediated = 17%). However, perceived stress was the only mediator that continued to have a 

significant independent indirect effect in this model (b=0.03, p<.05, proportion mediated = 

13%).

Moderation analyses also revealed significant main effects for ELT, depression, anxiety, 

and perceived stress (Table 2), such that higher levels of psychological distress were 

associated with a greater number of OUD symptoms. The interaction terms for depression 

and anxiety, but not perceived stress (p=0.79), were significant (p<.05). Yet, despite reaching 

significance, the inclusion of 0.00 in the confidence intervals of the anxiety and depression 

models prevented the null hypothesis from being rejected. Simple or conditional effects 

analyses that examined the relationship between OUD and ELT at lower (16th), mid (50th) 

and upper (84th) percentiles of anxiety and depression revealed significant relationships 

between ELT and OUD all levels of depression or anxiety (p<0.001 in all cases; Table 2). 

Despite not being able to reject the null hypothesis, visual inspection (Figure 2) suggests 

that the slopes of the regression lines are somewhat steeper at higher versus lower levels of 

psychological distress.

4. Discussion

This study examined associations between ELT and OUD severity in a community of sample 

of adults and provides additional data on the degree to which depression, anxiety, and stress 

function as mediators/moderators of this relationship. All respondents were persons who 

had a lifetime history of at least one opioid exposure, and therefore had an opportunity 

to have developed problematic opioid misuse. In this sample, greater exposure to ELT 

was associated with more severe current OUD as well as greater psychiatric impairment. 

Although the mediator analyses are somewhat tempered by the retrospective versus 

longitudinal nature of these data, as well as the relatively small effect sizes of the outcomes, 

some initial conclusions can be reached. First, each of the psychological variables examined 

appeared to mediate a significant portion of the relationship between ELT and OUD severity, 

and perceived stress stood out as the only significant mediator in a multiple mediation 

model that examined the effects of all three psychological variables simultaneously. These 

outcomes are theoretically grounded in preclinical and human retrospective research and 

expand our limited evidence base regarding adverse consequences of ELT.
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The proportion of the sample who met self-reported DSM-5 criteria for OUD (65.4%) 

was higher than would generally be expected in a community sample, likely related to 

our oversampling admission strategy and the fact that persons with no lifetime exposure to 

opioids were not eligible for participation. In this sample, adults who had OUD also had 

a disproportionate amount of exposure to ELTs. Prior studies have found almost 50% of 

persons with OUD reported experiencing >4 ELT events6, 28, as opposed to approximately 

16% of the general population29. In our sample, persons who did not meet criteria for OUD 

reported a mean (SD) of 7.6 (5.5), whereas persons who met criteria for OUD reported 

experiencing 9.9 (5.6), traumatic events in childhood. These rates are remarkably similar to 

mean (SD) ETI-SR scores of 7.5 (5.) in healthy adults, 11.8 (8.6) in persons with major 

depression, and 20.7 (11.2) in persons with post-traumatic stress disorder (PTSD)30.

The strong and nearly “dose-dependent” relationship between the number of ELT events 

experienced and current OUD severity observed in this study is also consistent with reports 

from other SUD populations29,31. These associations were evident for total ETI as well as 

individual domains (e.g., general, physical, emotional, sexual) and provide initial evidence 

that greater trauma exposure may contribute to vulnerability for OUD regardless of the 

type of trauma experienced. The fact that these trends were also evident in a range of 

other secondary metrics of OUD severity serves as a valuable positive control that both 

strengthens the reliability of these results and also helps to generalize these findings to prior 

reported associations between ELT and misuse of prescription opioids32, OUD7,21, age of 

opioid use initiation, injection drug use, overdose28, addiction severity33, odds of relapse34, 

heroin craving35 and more rapid transition from heroin use to OUD36. These outcomes 

support more focused, prospective research in this area.

Greater recall of ELT was also robustly correlated with more problematic psychiatric 

functioning, reflected by higher scores on measures of depression, anxiety, and stress. 

These results are somewhat limited by the retrospective nature of the data collection, 

as opposed to a longitudinal design that would more appropriately detect mediation and 

moderation trends. Nevertheless, they provide some compelling results consistent with the 

study premise that support more focused research. Specifically, the mediating effect of stress 

is particularly impactful because it aligns closely with preclinical and human neuroimaging 

data showing that ELT profoundly alters neuroendocrine stress systems, mesocorticolimbic 

brain structures, and opioid and dopamine neurotransmitter circuits that are integrally 

involved in stress regulation, emotion processing, and reinforcement.37. Alterations in these 

neural systems have been associated with internalizing symptoms, deranged physiological 

and emotional responses to stress, dysfunctional reward processing, poor decision-making, 

and increased incidence of SUDs38–40. These outcomes also conform to more than 20 years 

of evidence that both acute and chronic stress are meaningfully associated with the onset 

of SUDs13, 19, 41–42. Overall, these data provide preliminary support for the hypothesis 

that ELT can cause conformational changes in functioning that influence sensitivity to 

the reinforcing and antinociceptive effects of opioids37. These findings lend initial support 

to our overarching hypothesis that ELT-induced changes in brain function may represent 

biological endophenotypes that portend the development of an OUD vulnerability pathway 

mediated by internalizing symptoms and altered stress sensitivity.
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The present study also replicates evidence of the mediating role of depression and anxiety 

in the ELT to OUD relationship. To date this has been reported by two studies20–21, both of 

which found internalizing/externalizing symptoms to weakly mediate associations between 

ELT and non-medical prescription opioid use in univariate but not multivariate models20, 

and to be associated with greater likelihood of having past year and lifetime OUD21. These 

data extend prior studies by suggesting stress, but not depression or anxiety, may be integral 

to these associations. The fact that ELT was associated in the current study with OUD 

independent of current levels of depression, anxiety, or stress was somewhat unexpected 

because prior studies have suggested phenotypic differences exist between individuals who 

do and do not develop depression following ELT44. These results may be a function of the 

sample size and potential underpowering to detect an effect across groups, which is also 

supported by the relatively low effect sizes of some study results.

Strengths of this study include the large sample of persons with variable levels of OUD and 

inclusion of several positive control OUD metrics that strengthen face validity of the results. 

Outcomes from mediation analyses also align closely with existing literature regarding ELT, 

mental disorders, and stress. Limitations include the inherent weaknesses of the remote, 

online, and self-report retrospective nature of the data collection, which was characterized 

by a high rate of quality control exclusions. The primary outcome data were collected using 

a self-reported DSM checklist approach, which has been validated for the DSM-IV but not 

DSM-545. One person who met criteria for mild OUD endorsed only physical symptoms of 

withdrawal and tolerance, and as a result they could be misclassified as having an OUD. The 

results of this study, while consistent with prior studies and the overarching study premise, 

were of low effect size. This may be a consequence of a low sample size or methodological 

issues with the retrospective or self-reported design. Ideally, future prospective studies 

would examine this in a longitudinal manner using clinical interviews that would help 

differentiate physical dependence from OUD. However, in the absence of such studies, the 

current approach is able to contribute to a broader understanding of how ELT may influence 

OUD and provide a foundation upon which additional work can be premised. These data 

should therefore be considered an important signal to promote more focused and prospective 

empirical research in this area.

5. Conclusions

These data add to limited existing evidence that persons with OUD have a high frequency 

of ELTs and demonstrate that more ELTs correspond to greater current OUD severity 

and problematic psychiatric functioning. The findings suggest that associations between 

ELT and drug misuse may be at least partially mediated by psychological symptoms 

and stress sensitivity and suggest ELT may have a significant impact on risks for OUD 

across disparate levels of psychological function. While preliminary in nature, these data 

reveal potentially meaningful associations between ELS, OUD, and internalizing disorders 

that warrant more focused prospective work in this area. Ultimately this study provides 

initial insight into how ELT may influence adult OUD severity and outlines direction for 

prospective research that aims to establishing causal associations as well as mechanisms 

underlying these relationships to help inform prevention and intervention strategies.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Current Opioid Use Disorder Severity as a Function of Early Childhood Trauma. X-axis 

represents subscales from the Early Trauma Inventory-Self Report (ETI), representing 

general (range 0–11 items), physical (0–5 items), emotional (0–5 items), sexual (0–6 

items), and total (0–27) traumas reported as having happened before the age of 18. 

Data were converted to the mean percent of scale (MPE, mean traumas as a percent of 

possible endorsements) on the Y-axis to allow scales to be plotted together. Bars represent 

current OUD severity, including none (open), mild (light gray), moderate (dark gray), and 

severe (black) OUD. Values compared within each trauma category using Kruskal Wallace 

nonparametric tests; p<.05 is significant.
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