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Abstract 

Previous research has shown that a relationship exists between ACEs and adult mental health and 
suggested that behaviors described in the domains of strengths and difficulties may be relevant to 
this relationship as well (Daníelsdóttir et al., 2024). Despite this, current findings provide little 
coverage of moderating factors that could enable or forbid this dynamic. Commonly investigated 
behaviors that have not been popularly utilized in moderation analysis are those measured in the 
Strengths and Difficulties Questionnaire. The present study sampled adults in the United States 
(N = 275) and inquired if they had experienced ACEs and if they presented behavior highly 
correlated to mental health conditions like depression, anxiety, and PTSD. The surveys used to 
measure these variables were the Adverse Childhood Experience Questionnaire for Adults for ACE 
score, Depression, Anxiety, and Stress Scale (DASS21) for depression, Generalized Anxiety 
Disorder 7-Item scale (GAD-7) for anxiety, and Posttraumatic Stress Disorder Checklist for DSM-5 
(PCL-5) to measure post-traumatic stress. This was analyzed to determine if strengths and 
difficulties moderated the relationship. Our findings suggest that strengths and difficulties do not 
moderate the relationship between ACEs and mental health outcomes. These findings are still 
important, as they highlight the need to better understand what protective factors exist for those 
who have experienced ACEs, and where strengths and difficulties fit in this relationship. These 
answers would better inform researchers and healthcare professionals on how to take 
preventative measures and intervene against poor adult mental health. 

1. The Relationship Between 

Adverse Childhood Experiences and 

Mental Health 

Adverse Childhood Experiences are defined as 
personal experiences that may result in trauma 
that occur before 18 years of age (Centers for 
Disease Control and Prevention, 2023). There are 
many experiences that can be defined as ACEs, as 
they are a category of traumatic experiences. 
Traumatic experiences are events that result in 
long-term extreme, or chronic, stress (Cleveland 
Clinic, 2023). A non-exhaustive list of ACEs, but 

those that our instrument measures are: extreme 
poverty, losing a guardian, witnessing mental 
illness or suicide attempts, witnessing addiction, 
witnessing abuse between adults, witnessing a 
family member going to prison, emotional abuse 
from adults by means of bullying or neglect, and 
physical abuse from adults, including sexual 
assault.  

The long-term effects of ACEs have been 
extensively researched. Recent literature has 
furthered our understanding and shown a clear 
relationship between ACEs and negative health 
outcomes, psychological and physical. In an 
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incredible study by Daníelsdóttir, in a sample of 
over 25,000 twins, dizygotic and monozygotic, it 
was found that ACEs and certain psychiatric 
disorders were in a dose-response relationship. 
Specifically, the more ACEs an individual 
experienced, the higher the likelihood they were 
to be diagnosed with depression, anxiety, alcohol 
or drug use disorder, or stress-related disorders. 
ACEs were measured utilizing the Life Stressor 
Checklist-Revised and included domains of family 
violence, emotional abuse or neglect, physical 
neglect, physical abuse, sexual abuse and assault, 
and hate crimes experienced (Daníelsdóttir et al., 
2024).  

In a meta-analysis conducted by 
Senaratne, the relationship between ACEs and 
multimorbidity was investigated. In this study, 
multimorbidity was defined as the presence of 
more than one long-term health condition (LTC). 
LTCs were defined as physical or mental health 
conditions expected to or currently lasting at least 
one year. This extremely broad definition allowed 
many studies with many different chronic 
conditions to be included. This study and others 

impacts. Common LTC reported were 
hypertension, diabetes, cancer, heart disease, and 
more, along with several psychological conditions 
like depression and anxiety. It was found that for 
every additional ACE an individual experienced, 
their risk of experiencing multimorbidity 
increased by 12.9% (Senaratne et al., 2024). 

2. Moderators of the ACEs – Mental 

Health Relationship 

There are several variables that have been found 
to moderate the relationship between ACEs and 
mental health. A study found that perceived social 
support seemed to significantly impact the 
relationship between ACEs and depression. 

Perceived social support (PSS) was measured 
using the Oslo Social Support Scale, ACEs were 
measured using the Centre for Disease Control 
ACE questionnaire, and the CES-D was used to 
measure depressive symptoms. Specifically, an 
individual reporting poor PSS, versus moderate or 
good PSS, and experiencing any ACE had a 2.85 
times higher likelihood of reporting significant 
depressive symptoms, while those reporting 
specifically abuse-type ACEs had an even higher 
likelihood of 5.2 times (Cheong et al., 2017).  

Another study discovered that perceived 
control plays a role in mod
relationship to depression. Utilizing the ACEs-Q 
scale for ACE score, the Beck Depression 
Inventory II for depression score, the Generalized 
Anxiety Disorder 7-Item scale for anxiety, and the 
Sense of Control Scale for perceived control. The 
analysis showed that low perceived control acted 
as a strong negative predictor in the established 
relationship between depression and ACE scores. 
The same results did not show for anxiety (Davis & 
Burrow, 2024). These results, if replicable, could 
suggest that more unique factors exist in 

with ACEs than previously thought. Depression 
and anxiety interact with possible moderators in 
unique ways when observing their findings 
around perceived control. This matters for our 
study because it suggests that targeted 
interventions can weaken the relationship 
between ACEs and adult mental health. Our goal is 
to utilize our findings to suggest interventions and 
behaviors that may have the potential to mitigate 
the harmful effects of ACEs in adulthood. 

3. Strengths and Difficulties 

The Strengths and Difficulties Questionnaire 
(SDQ) is an instrument that has proven useful, but 
not necessarily for the full diagnosis of 
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psychological disorders. Rather, the SDQ can show 
clinicians whether further investigation is 
advisable. The most rigorous research on the 
instrument has been validated from ages 7 to 25 
(Armitage et al., 2023), though the adult SDQ was 
created for ages 18 and older. The questionnaire 
covers five domains: emotional difficulties, 
conduct difficulties, hyperactivity, peer 
difficulties, and prosociality. Emotional 

affect their quality of life. In the SDQ, these are 
inquired about directly by asking how often the 
participant feels depressed, tearful, worried, 
scared, etc. Conduct difficulties measure 

beyond an interpersonal level, measuring 
attitudes around authority, stealing, and honesty. 
Hyperactivity refers to the pa
habits, like struggling to focus or sit still. Peer 
difficulties refer to struggles isolated at an 
interpersonal level, measuring problematic 
behaviors like picking fights with others. These all 
fall into the Difficulties category of behaviors that, 
in some individuals, reflect mental health issues. 
Prosociality is the opposite end of peer difficulties, 
measuring agreeable behaviors like sharing and 
assisting peers in need. These positive social 
behaviors are defined as Strengths.  

The instrument's usefulness is reflected in 
its ability to discriminate. By discrimination, we 

between an individual who does have a disorder of 
interest vs an individual who does not. A study by 
Armitage reported this discrimination utilizing an 
AUC score. In short, the AUC score represents the 
percentage chance that given two participants, 
one with MDD or GAD and the other without, the 
participant with the disorder has a higher 
difficulty score. Armitage reported an AUC score 
of 0.73 for MDD (moderate) and a score of 0.80 
(high) for GAD. This means there is an 80% chance 

a randomly selected person with GAD has a higher 
SDQ difficulty score than someone without GAD. 
For MDD, the chance is 73% (Armitage et al., 
2023). This benefit further justifies the use of this 
instrument for our study by indicating that our 
results could be applicable to populations with a 
confirmed diagnosis, promoting further 
investigation.  

The relationships that ACEs have with 
anxiety, depression, and ADHD have been well 
researched. Previous research has found that 
domains measured in the SDQ moderate 
relationships relevant and parallel to ACEs and 
mental health. Moderators are mainly concerned 
with the potency of a relationship. If an SDQ 
domain moderated the relationship between ACEs 
and mental health, it would mean that an 

mental health. Meyer et al. utilized measures 
directly from the SDQ to me
conduct problems score. The study design utilized 
a Dialectical Behavioral Therapy-based skill-
building group versus a psychoeducational control 
group as interventions to improve ADHD 
symptom severity. The conduct problems score 
measured was proposed as a moderator in 
investigating ADHD symptom improvement in 
both groups. It was found that conduct problems 
were a significant moderator. For the group that 
received the DBT-based intervention, higher 
baseline levels of conduct issues were associated 
with greater improvement in ADHD symptoms 
(Meyer et al., 2022). 

A systematic review sought to explore 
moderators and mediators in the relationship 
between bullying victimization and self-harm or 
suicide attempts in adolescents. Among the 
significant moderators, prosocial behavior 
measured by the SDQ was found to be significant 
in the relationship, according to one of the studies 



ACEs & Mental Health  Gutierrez 

Oregon Undergraduate Research Journal   39

   

analyzed. As prosocial behavior increased, the 
relationship between bullying victimization and 
self-harm and suicide attempts weakened (Khaki 
et al., 2022). 

4. ACEs, Strengths, and Difficulties 

Children seem to have a proportionally higher 
likelihood of being diagnosed with ADHD the 
more ACEs they have experienced. Compared to 
children with zero ACEs, those with two, three, 
and four or more ACEs had, respectively, 1.7, 1.8, 
and 2.7 times the odds of receiving an ADHD 
diagnosis (Hesterman, 2021). An association has 
been found between ACEs and depression 
diagnosis as well, with individuals who 
experienced four or more ACEs presenting a 
depression diagnosis 4.4 times more often than 
those with less than four ACEs (Hughes et al., 
2017). A study has even found a dose-response 
relationship between ACEs and anxiety. A dose-
response relationship refers to a relationship in 
which one variable (the dose), when increased, 
proportionally increases the effect of another (the 
response). Individuals with one ACE were about 
1.7 times more likely to have anxiety than those 
with no ACEs, two ACEs were about 2.5 times more 
likely, and three or more ACEs were about 4.5 
times more likely (Zarei et al., 2021). As ACEs 
measure experiences so intense that one's stress 
response is potentially chronically altered, the 
distress and dysfunction following the experience 
can be lifelong. Behaviors highly similar to 
symptoms of depression, anxiety, and ADHD are 
measured in the SDQ. These are covered in the 
domains of emotional difficulties, hyperactivity, 
and other domains like peer difficulties. 
Therefore, the SDQ is a reliable measure for our 
purposes in this study. 

 

5. The Current Study 

Previous research has sufficiently shown that 
ACEs can impact individuals' mental health. 
Research also shows that strengths and difficulties 
regulate relationships to poor mental health 
outcomes like depression, anxiety, and ADHD. We 
will address how differing levels of strengths and 
difficulties in the domains of emotional 
difficulties, conduct difficulties, hyperactivity, 
peer difficulties, and prosociality affect ACEs 
known impact on mental health. Future results 
could allow researchers and clinicians to create 
treatment plans with strengths and difficulties in 
mind to increase the effectiveness of 
psychological interventions.  

Prior studies have found evidence of a 
relationship between ACEs and adult mental 
health, while indicating that behaviors measured 
by the strengths and difficulties questionnaire are 
also present within this relationship. The present 
study aims to investigate if any strengths and 
difficulties present any moderating properties on 
the relationship between ACEs and adult mental 
health by means of strengthening or weakening 
the relationship. An example of how this 
moderation would occur is in individuals who 
received the same ACE score. The participants 
with a higher prosociality score and a lower 
(healthier) mental health score would indicate that 
prosociality is a protective moderator of poor 
mental health in individuals with ACEs. This 
research is important because it will further our 

impact on health and may better inform decisions 
clinicians make in determining treatment plans.  

We hypothesized that there is a 
statistically significant positive relationship 
between ACEs and negative mental health. 
Strengths act as a buffer and weaken the 
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relationship, while difficulties strengthen the 
relationship. 

6. Method 

6.1. Sample 

A sample of 289 participants was collected, with 
275 approved. We decided this was optimal 
because of an a-priori power analysis 
recommending a sample of 250. Participants were 
required to be fluent in English, at least 18 years of 
age, and based in the United States to allow us to 
generalize our findings to a specific population. 
Excluding unfinished responses, all our 

Sixteen-point-four percent of our samples were 
between 18 and 25 years old (46 participants), 
49.1% fell between 26 and 45 (138 participants), 
and 34.5% were 45 or older (97 participants). For 
gender identity, 64.6% (181 participants) 
identified as female, and 35.4% of participants (99 
participants) identified as male. This is despite 
there being seven other options for gender identity 
outside of these two answers. In racial identity, 
participants were allowed to select all answers 
they believed applied to them. Seventy-three-
point-six percent (204 participants) of participants 
identified as white, 11.6% (32 participants) 
identified as black, 6.9% (19 participants) 
identified as Asian, 4.7% (13 participants) 
identified as mixed, 2.9% (8 participants) 
identified as other, and 0.4% (1 participant) 
preferred not to say. For work status, 48.7% (115 
participants) were working full-time, 19.5% (46 
participants) were working part-time, 14% (33 
participants) were in unpaid work, such as a 
homemaker, caretaker, or retired/disabled. 
Eleven-point-four percent (27 participants) were 
unemployed and job seeking, 3.4% (8 participants) 
identified as other, and 3% (7 participants) were 
due to begin a job within the next month. Our main 

variables measured to answer our research 
question are Adverse Childhood Experiences, 
measured by ACE score, and Mental Health, 
measured by the DASS21 (Depression, Anxiety, 
and Stress Scale, and Strengths and Difficulties, 
measured by the SDQ. 

6.2. Measures 

6.2.1. Adverse Childhood Experience 

Questionnaire 

The ACE scores were collected and determined by 
the Adverse Childhood Experience Questionnaire 

Clinical Advisory Committee. The value is 
determined by the number of adverse childhood 
experiences a participant has experienced. Ten of 
the 11 questions on the questionnaire directly 
name an adverse childhood experience and 
prompt the participant to check yes or no 
depending on whether the experience is 
something that has happened to them before 18 
years of age. Checking yes adds a point to the 

th question 
asks the participant if they believe that those 

their health today. We included this question in 
our study as a possible means of post-hoc analysis. 
As part of our research question/hypothesis, we 
predicted that as the ACE score increased, 

these are not clinically diagnostic questionnaires, 
no diagnosis can be made. However, as previously 
mentioned, associations have been made between 
ACEs and adverse physical and mental health 
outcomes (Sernaratne et al., 2024; Daníelsdóttir et 
al., 2024).  

This scale is not quantitative and has no 
anchors present, as it is categorical in the first 10 
questions, offering only yes or no. Anchors of an 
instrument are defined as the endpoints and, at 
times, midpoints of a scale that help participants 
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interpret the answers to decide the most accurate 
one for them. The 11th question offers a three-unit 
scale answer with not much, some, or a lot. There 
is research to back this scale or trivially similar 
ones as a proper one to measure ACEs. A 
Cronbach's alpha of 0.61 was found for household 
difficulties and 0.80 for sexual abuse when 
controlled across gender and age groups (Ford, 

 
scale; the higher the value, the more consistent the 
pattern of responses is within the scale. All items 
on sexual abuse were likely to be rated highly if at 
least one was rated high, and this effect was less 
consistent with household difficulties. The 
reliability of a total ACE score has shown strong 
results, as well as individual scales specifically 
measuring abuse or household dysfunction. The 
model of summing the total ACE score showed an 
alpha of 0.81 (Michael et al., 2025). Summing the 
total ACE scores being reliable shows that 
participants who reported at least one ACE were 
likely to report multiple. 

6.2.2. Strengths and Difficulties Questionnaire 

Strengths and Difficulties were measured by the 
Strengths and Difficulties Questionnaire. This is a 
25-item questionnaire presented quantitatively. It 
is a three-item scale. Participants are directed to 
choose not true, somewhat true, or certainly true 
based on how well they feel the prompt aligns with 
their own behavior/experiences. Thus, not true 
and certainly true serve as anchors on our scale 
and in scoring. Not true serves as a 0, somewhat 
true serves as a 1, and certainly true serves as a 2 
in scoring, except for the reverse-coded items, 
which are items 7, 11, 14, 21, and 25. Reverse-
coded items are items that are scored inversely 
with respect to standard items. Standard items 
have higher values representing higher alignment 
with the represented domain. Reverse-coded 
items, higher values are lower alignment with the 

represented domain. The scale can offer three 
different scores. Each item correlates to a 
respective domain of emotional, conduct, peer, 
hyperactivity difficulties, as well as prosociality. 
The total score is calculated by summing all items 
except prosociality measures, which are items 1, 
4, 9, 17, and 20. Many studies have investigated the 

these behaviors. Researchers have previously 
found high internal consistency in young adult 
populations through equivalence style validation 
(Brann et al., 2018).  

6.2.3. Depression, Anxiety, and Stress Scale 

Mental health was measured by the Depression, 
Anxiety, and Stress Scale (DASS21). It is a 21-item 
scale measuring experiences highly correlated to 
depression, anxiety, and toxic stress. Like our 
other instruments, it is built on subjective 
experiences of psychological disorders rather 
than methodical categorization and does not serve 
to replace consulting a licensed clinician. Each 
question describes an experience related to 
depression, chronic anxiety, or chronic stress. 
Participants can choose: did not apply to me at all; 
applied to me to some degree, or some of the time; 
applied to me a considerable degree or a good part 
of the time; or applied to me very much or most of 
the time. When scoring, each answer is coded 0 
through 3 points. The scale yields three scores for 
each domain it measures: stress, anxiety, and 
depression. Stress is measured in items 1, 6, 8, 11, 
12, 14, and 18. Anxiety is measured in items 2, 4, 7, 
9, 15, 19, and 20. Depression is measured in items 
3, 5, 10, 13, 16, 17, and 21. Each scale is scored by 
summing all relevant items and multiplying by 2.  

Additionally, each scale has different 
thresholds of severity/sensitivity defined by 
participants' scores. For depression, normal was 
defined as 0 9 points, mild as 10 12, moderate as 
13 20, severe as 21 27, and extremely severe as 
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28+. For anxiety, 0 6 was defined as normal, 7 9 
was mild, 10 14 was moderate, 15 19 was severe, 
and 20+ was extremely severe. For stress, 0 10 was 
normal, 11 18 was mild, 19 26 was moderate, 27
34 was severe, and 35+ was extremely severe. 
Research has shown that this is an instrument with 
strong validity and is effective in investigating 
these distinct kinds of distress. Studies have found 
acceptable convergent, discriminant, and 
nomological validity within the instrument, with 
variables of greater than 0.70 (r > 0.70), lower than 
0.85 (r < 0.85), and individual yet highly correlated 
(0.550 < r < 0.85), respectively, for each type of 
validity (Lee, D., 2019). Sinclair found strong item-
scale convergence in most items across each 
domain of anxiety, depression, and stress, with 
only three items in the instrument dipping below 
a satisfactory r of = 0.40 or more when compared 
to the SF-8. The Short Form-8 (SF-8) is an 8-item 

physical and mental health (Sinclair et al., 2012). 

6.2.4. Posttraumatic Stress Disorder Checklist for 

DSM-5 

The PCL-5 or PTSD Checklist for DSM-5 records 
the prevalence of post-traumatic stress disorder 
symptomology according to standards set in the 
DSM-5, short for the Diagnostic and Statistical 
Manual of Mental Disorders, 5th edition. Similar to 
our other instruments, it does not serve as a 
diagnostic tool but measures experiences and 
behaviors highly correlated with the disorder, and 
at times is utilized by clinicians to monitor 
symptoms (Weathers et al., 2013). It is a 20-item 
scale with each item correlating to a defined 
symptom of PTSD in the DSM-5. Participants 
answer each item according to how often they 
have experienced the listed events in the past 
month. They can answer not at all, a little bit, 
moderately, quite a bit, or extremely. This allows 
answers to be coded as values on a five-point 

Likert scale of 0 to 5, from not at all to extremely. 
The instrument provides a total symptom severity 
score by adding all items into a total score of 0 80, 
or specific symptom severity can be analyzed as 
well. Specific items investigate certain clusters as 
defined in the DSM-5, and cluster severity can also 
be analyzed when summing scores from specific 
items. Cluster B correlates to items 1 5, cluster C 
to items 6 7, cluster D to items 8 14, and cluster E 
to items 15 20. This instrument served as our 
measure for stress score by summing the value of 

shown to be reliable and valid in measuring PTSD 
symptomology in structured interviews in veteran 
populations (Bliese et al., 2008). The instrument 
remained highly valid and reliable in 
undergraduate populations as well (Ashbaugh et 
al., 2016). In the English versions, a 
alpha of 0.95 was found along with statistically 
significant convergent and divergent validity for 
the overall scale and subscales when compared to 
the IES-R (p < .001) (Ashbaugh et al., 2016).  

6.3. Procedures 

After receiving approval through Oregon State 

and Institutional Review Board (IRB), participants 
were found through the online survey platform 
Prolific. The instruments listed above were 
replicated in Qualtrics, and participants were 
granted access through Prolific. A body of 
research backs Prolific as a superior platform for 
online surveys. Several recent studies have found 
that data from Prolific is of a higher quality, more 
reliable, and less likely to be fabricated when 
compared to competitors like MTurk or 
CloudResearch (Peer et al., 2022; Palan & Schitter, 
2018; Douglas et al., 2023). Prolific is an online 
survey platform built for researchers to collect 
data online. There were 77,316 participants 
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eligible on Prolific out of 214,639, and we stopped 
data collection after reaching 289 participants 
because of the stopping point informed by our 
power analysis to maximize validity while saving 
resources. This makes about a 0.4% participation 
rate. Eligible participants were notified of the 
study digitally by the platform and accessed it at 
their own convenience. To be eligible for the 
study, users were required to be at least 18 years 
old and fluent in English.  

Participant eligibility was checked by 
Prolific, and participants were paid $12.30 per 
hour with a median time of 11 minutes and 27 
seconds to complete the study, making an average 
reward per hour of $10.74. Prolific does not allow 
a time limit, and we did not control for time to 
complete the survey, as we did not predict any 
effect. 

When participating in the study, 
participants were presented with a preliminary 
consent form in order to understand what would 
be done with their answers and that they were 
confidential. After giving consent to participate in 
the study, they were presented with demographic 
questions, the DESS 21, the ACEs questionnaire, 
the SDQ, and the PCL-5. The survey maintained 
this exact order for all participants, as we did not 
predict any order effects.  

6.4. Research Design 

This study operated on a cross-sectional non-
experimental design, as we sought to examine the 
relationship between ACEs, SDQ scores, and adult 
mental health at one point in time without a long-
term follow up. This framework allowed for 
efficient data collection and analysis. Participants 
completed self-report measures evaluating ACE, 
SDQ, DESS-21, and PCL-5 scores. This framework 
was optimal for our purposes of moderation 
analysis by means of standard linear regression to 

gain insight into the risks and preventative factors 
present in the relationship between ACEs and 
adult mental health. Our hierarchical regression 
tested total ACE scores against total scores for each 
measured domain in the SDQ. This analysis is the 
most fitting for our research question, as our 
interaction term produced after controlling for 

 

7. Results 

Standard linear regression was conducted to 
investigate the main effects and the moderation 
between our variables. As hypothesized, ACEs 
score was a statistically significant predictor of 
depression (B = 1.343, p < .001), anxiety (B = 1.049, 
p < .001), and stress (B = 1.135, p < .001). These 
findings suggest that as ACEs increases, so does 
endorsement of psychological distress symptoms 
(see Tables A C), aligning with previous research. 
Hierarchical regression best answered our 
research question, as step 1 controlled for 
demographics to eliminate confounding variables. 
Step 2 allowed us to establish the strength of the 
relationship between ACEs and SDQs to 
depression, anxiety, and stress. Step 3 finally 
added the interaction term between ACEs and 
each SDQ domain to measure moderation. The 
analysis was done through JASP. JASP is a free, 
open-source statistical software created by the 
University of Amsterdam. Table 1 presents the 
correlation matrix from our sample (n = 275), with 
ages ranging from 18 to 84 years (M = 40.04, SD = 
14.22). All reported results should be interpreted 
with the understanding that age, income, gender, 
and sexual orientation variables were held 
constant (Table 1). 
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Table 1. Correlation Matrix of Demographic Variables Across 

ACEs Score and SDQ Measures. 

 

Note: *** p < .001; ** p < .01; * p < .05; Note: Age = 1, Gender = 
2, Sexual Orientation = 3, Depression = 4, Anxiety = 5, Stress = 
6, Emotional Difficulties = 7, Peer Difficulties = 8, Prosociality 
= 9, Total Difficulties = 10, ACEs Total = 11, Employment = 12, 

Income = 13 

7.1. Analyzing Domains of Strengths and 

Difficulties as Moderators Between ACE 

Score and Depression Score 

To test our hypothesis that strengths and 
difficulties moderated the relationship between 
ACEs and Depression, six hierarchical regression 
analyses were conducted. In each model, 
Depression was the outcome variable and ACEs 
score was the predictor, with each analysis having 
a domain of strengths and difficulties as a 
moderator, with total difficulties being the sixth 
moderator. Total difficulties was calculated by 
summing all of the participa
SDQ, excluding the prosociality items. The 
interaction term in step 3 of each regression model 
captures moderation, because step 2 establishes 
the relationship between ACEs and a domain in 
isolation. This allows us to capture moderation by 
analyzing if this interaction between variables 
significantly changes the slope. The domains were 
conduct difficulties, emotional difficulties, peer 
difficulties, prosociality, and hyperactivity. In step 
1 of all regressions, age and income were found to 

be significant (B = 0.219, p < .001), (B = 1.411, p < 
.001). This suggests that younger individuals and 
individuals with lower income report higher levels 
of depression. In step 3 of each model attempting 
to predict depression score, we observed that no 
interaction term made from any of the 5 domains 
or the total difficulty score was significant. The 
analysis yielded no evidence that any domain of 
the SDQ or the total difficulties an individual 
experiences have a moderating effect on the 
established relationship between ACEs and 
depression. An example of our analysis with total 
difficulties is presented in Table 2. All other 
domain analyses can be found in the appendix in 
tables D1 through D5.  

Table 2. Moderation Predicting Depression from ACE Score and 

Total Difficulties Score. 

 

Note: SO = Sexual Orientation, TD = Total Difficulties, ACEs = 
Total ACEs, = p value < .001, ** = p < .01, * = p value < .05. 

The hierarchal regression model presented above was used to 
test whether total difficulties moderate the relationship 

between ACEs scores and depression (Table 2 in step 2, ACEs 
score and total difficulties were found to be significant (B = 

0.882, p < .001; B = 1.032, p <.001). This denotes that 
individuals with higher ACEs scores or reporting higher total 

difficulties scores report higher levels of depression. In step 3, 
ACEs score was no longer significant while total difficulties 
remained significant (B = 0.853, p = .166; B = 1.025, p < .001). 
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7.2. Analyzing Domains of Strengths and 

Difficulties as Moderators Between ACE 

Score and Anxiety Score 

To test our hypothesis that strengths and 
difficulties moderated the relationship between 
ACEs and Anxiety, we conducted six hierarchical 
regression analyses. In each model, Anxiety was 
now the outcome variable, and ACEs score was the 
predictor, with each analysis having a domain of 
strengths and difficulties as a moderator, with 
total difficulties being the sixth moderator. The 
domains were conduct difficulties, emotional 
difficulties, peer difficulties, prosociality, and 
hyperactivity. In step 1 of each regression, age, 
orientation, and income were found to be 
significant (B = 0.150, p < .001; B = 1.291, p = .016; 
B = -0.988, p = .004). In step 3 of each model, there 
was no significant interaction term observed. The 
analysis did not show that any domain of the SDQ 
or the total difficulties any individual experiences 
have a moderating effect on the established 
relationship between ACEs and anxiety. The 
analysis measuring total difficulties moderating 
properties on this relationship is presented below. 
The regression testing all other domains 
moderating properties to anxiety can be found in 
the appendix in tables E1 through E5. 

 

 

 

 

 

 

 

 

 

 

Table 3. Moderation Predicting Anxiety from ACE Score and 
Total Difficulties Score. 

 
Note: SO = Sexual Orientation, TD = Total Difficulties, ACEs = 
Total ACEs, *** = p value < .001, ** = p < .01, * = p value < .05. 

The above hierarchical regression model was used to test 
whether total difficulties moderate the relationship between 
ACEs scores and anxiety (Table 3). In step 2, ACEs score and 
total difficulties were found to be significant (B = 0.633, p < 

.001; B = 0.850, p <.001). This hints that those with higher ACEs 
scores or total difficulties scores report higher levels of 

anxiety. In step 3, ACEs score was no longer significant (B = 
0.611, p = .274). Total difficulties remained significant (B = 

0.846, p < .001). 

7.3. Analyzing Domains of Strengths and 

Difficulties as Moderators Between ACE 

Score and Stress Score 

To test our hypothesis that strengths and 
difficulties moderated the relationship between 
ACEs and Stress, we conducted six hierarchical 
regression analyses. In each model, Stress was 
now the outcome variable, and ACE score was the 
predictor, with each analysis having a domain of 
strengths and difficulties as a moderator, with 
total difficulties being the sixth moderator. The 
domains were conduct difficulties, emotional 
difficulties, peer difficulties, prosociality, and 
hyperactivity. In step 1 of each regression, age and 
income were found to be significant (B = 0.183, p 
< .001), (B = 1.226, p < .001). This suggests that 
younger individuals and individuals with lower 
incomes report higher levels of stress. Within the 
models predicting stress score, there was no 
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notable effect from all interaction terms created 
from the domains of the SDQ and total difficulties. 
We observed no evidence that any domain of the 
SDQ or total difficulties has any moderating effect 
on the acknowledged relationship between ACEs 
and stress. An example of the model testing the 
total difficulties moderating effect is shown below. 

moderating properties between ACEs and stress 
can be found in the appendix in tables F1 through 
F5. 

Table 4. Moderation Predicting Stress from ACE score and Total 
Difficulties score. 

 

Note: SO = Sexual Orientation, TD = Total Difficulties, ACEs = 
Total ACEs,*** = p value < .001, ** = p < .01, * = p value < .05. 

The sixth and final hierarchical regression model was used to 
test whether total difficulties moderate the relationship 

between ACEs and Stress (Table 4). In step 2, the relationship 
between ACEs score and total difficulties was found to be 
significant (B = 0.607, p < .001), (B = 1.108, p < .001). This 

supports that those with higher ACEs and total difficulties 
scores tend to report higher levels of stress. In step 3, ACEs 

score was no longer significant, while total difficulties 
remained significant (B = 0.966, p = 0.062), (B = 1.186, p < .001). 

8. Discussion 

The goal of this study was to investigate whether 
strengths and difficulties had any moderating 
effects on the relationship between ACEs and 
adult mental health. We hypothesized that as 
individuals exhibited more strengths, the 

relationship would be weakened; with the 
opposite effect occurring as more difficulties were 
experienced, the relationship would be further 
amplified. The results of our regression analyses 
suggested that higher ACEs scores predicted more 
psychological distress (see Tables A C). These 
findings align with previous research that has 
consistently shown that ACEs and psychological 
distress have a statistically significant positive 
relationship (e.g., Cheong et al., 2018; Davis & 
Burrow, 2024; Sernaratne et al., 2024). These 
findings suggest that trauma, even when 
experienced in childhood, can lead to mental and 
physical health consequences as an adult. 
Specifically, the findings in our study suggest that 
between 17 24% of the variance in adult 
psychopathology was accounted for by childhood 
trauma.  

These findings are important because 
recognizing ACEs as possible determinants of 
health conditions allows clinicians and educators 
to intervene earlier and more effectively, 
potentially weakening the development or 
severity of health conditions. Additionally, it 
emphasizes that treatment for mental health 
conditions should take into account the 
environment in which they develop and not treat 
them in isolation. Interventions that are built 
around a trauma-informed approach may be more 
effective and deserve further research. Beyond the 
interpersonal level, results from the present study 
and previously cited literature call for 
policymakers to implement measures to prevent 
and recognize ACEs early to prevent adverse 
health outcomes in the populations they 
represent. Early recognition can be introduced 
into communities by normalizing ACEs 
examinations in pediatric care within primary and 
community healthcare settings. As ACEs may 
occur outside of the home or be caused by 
bullying, advocacy in schools could be a major 
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benefit as well. Including training to recognize 
and work with children who may have 
experienced ACEs for teachers and school 
administrators could yield system-wide changes. 

Despite this, there were no significant 
findings in strength and difficulties moderating 
properties in the relationship, contradicting our 
alternative hypothesis. Previous studies 
investigating behaviors and measures similar to 
domains of the SDQ suggested this moderation 
relationship may exist (Meyer et al., 2022; Khaki et 
al., 2022). We accept our null hypothesis and 
recognize that this study may give us further 
insight into different means to weaken the 
relationship between ACEs and psychological 
distress. While we found domains of the SDQ do 
not moderate the relationship between ACEs and 
mental health, continued research may find 
unforeseen connections. For example, the peer 
difficulties domain may be a strong mediator of 
the relationship between ACEs and mental health. 
This would inform us of a strong mechanism 
behind how ACEs can lead to mental health issues 
like depression and anxiety, and inform 
preventative measures around building strong 
support groups and prosocial habits. Further, 
many potential moderators may exist that are 
similar to domains measured by the SDQ. 
Variables that could be used include help-seeking 
behaviors, self-image, risk-taking behaviors, and 
more. 

9. Limitations 

There are two main limitations to this study. The 
first is within one of our primary instruments, the 
ACEs questionnaire. Research conducted by 
McLennan and colleagues (2020) discusses valid 
points critiquing a highly similar ACEs 
questionnaire. Among the most prominent 
critiques, one stands out as the most impactful to 

consider for this study, given our goals for 
applying our potential findings. The scoring is 
oversimplified; as ACEs score is found by simply 
adding up the non-nuanced yes or no, this total 
score may not actually reflect the individual 
impact of each ACE. McLennan cites that research 
has shown that not all ACEs have an equal impact 
on all people. An individual may have experienced 
more than one ACE, but we do not know the scale 

unequal between them. This suggests an 
instrument with a wider range of answer options 
may allow participants to better show how much 
each ACE they have experienced actively impacts 
them and better inform clinicians and researchers 
when forming treatment plans (McLennan et al., 
2020). Creating and validating such an instrument 
could serve as a meaningful project in itself; at the 
time of this pa
be a validated instrument that can measure this. 
This, in turn, could also help form research 
questions and projects formatted around 
weakening the impact of specific categories of 
ACEs individually.  

Secondly, several limitations and risks are 
inherent when using online recruiting methods, 
specifically Prolific. Research backs Prolific as a 
superior platform for online studies with its data 
quality and representativeness. Despite this, 
Prolific itself has recognized that it overrepresents 
female, educated, and younger individuals in its 
sampling. Given that these users are more 
privileged than other American populations, our 
sample may not be entirely representative of the 
adult American population (Douglas et al., 2023; 
Moss et al., 2022). It is likely not fully 
representative of the populations we are targeting 
in this research: individuals who have 
experienced ACEs and could benefit from better-
developed trauma-informed care. This is backed 
by research suggesting that ACEs are more 
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prevalent in lower SES populations of color (Giano 
et al., 2020; Mersky et al., 2021). Given this 
research and observing the demographics of our 
data, our sample was mostly socioeconomically 
privileged white individuals. This harms our 
ability to claim our results are generalizable, or at 
the very least, generalizable to populations ACEs 
are most prevalent in (Giano et al., 2020; Mersky et 
al., 2021). 

10. Future Research 

Considering our limitations and results 
concerning moderation, this study could lead to 
further research in a few different ways, trying to 
address our ability to generalize our results and 
account for the possibility of different ACEs 
having different impacts. What could have the 
most potential is the development of an 
instrument for measuring ACEs, or traumatic 
experiences in general, that considers the 
proportion of each experience's contribution to 
the individual's current psychopathology. As our 
goal in this research is to contribute to the 
improvement of trauma-informed care and better 
understand protective and enabling factors 

proportional contribution could help understand 
which experiences lead to which health outcomes. 
This knowledge would further our understanding 
of how trauma manifests in the human body and 
contribute greatly to the field of psychology.  

Our results also allow us to hypothesize 
about other potential moderators to investigate. As 
strengths and difficulties were not shown to be 
significant moderators, this could suggest that 

robust across these emotional and behavioral 
functions than initially predicted. These findings 
can serve as a foundation to further explore the 
role of strengths and difficulties in the 

relationship between ACEs and adult mental 
health, or for investigating alternative 
moderators. Future research could examine 
variables such as basic health behaviors (e.g., 
sleep habits, diet) as potential moderators, or 
consider strengths and difficulties in other roles, 
such as outcomes or mediators instead of 
moderators. This project investigated moderating 
properties, which impact the potency and reveal 
the direction of an established relationship. 
Specifically, how domains of strengths and 
difficulties affected the strength and direction of 

to investigate them as mediators instead, this 
would study whether any domains of the SDQ 
explained the relationship.  

Mediators essentially act as bridges. If 
peer difficulties mediated ACEs and stress, this 
would mean that peer difficulties partially account 

This hypothetical could point to peer difficulty-
oriented interventions to alleviate stress in 
individuals who experienced ACEs. An additional 
venue of research moving away from moderation 
and addressing possibly varying levels of impact 
across different categories of ACEs could be the 
application of nonlinear models. Depending on 
which ACE or combination of ACEs an individual 
experienced may specifically influence their 
mental health outcomes, not simply affect the 
potency of the relationship to poor mental health. 
A nonlinear analysis could detect relationships 
that a moderation analysis could not or even 
compensate for the lack of an instrument to 
measure the potency of ACE categories.  

11. Conclusions 

This study achieved two main goals: to further 
support the relationship between ACEs and adult 
mental health, and to investigate, if significant, 
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the moderating role of strengths and difficulties. 
The findings suggest that the relationship between 
ACEs and mental health is significant, with more 
ACEs leading to poorer mental health. Higher 
scores on the ACEs questionnaire appeared 
associated with higher scores on the DESS21 and 
the PCL-5, implying higher levels of depression, 
anxiety, and stress. The findings also suggest that 
strengths and difficulties have no significant 
moderating role in this relationship. This supports 
the stance that there is a need to investigate what 
factors have an impact and moderate this 
relationship, and what role strengths and 
difficulties have within it. Further research into 
what factors impact the relationship between 
ACEs and mental health could be highly valuable 
for healthcare professionals, policymakers, and 
researchers, as it would allow better developed 
methods of intervention and prevention of poor 
adult mental health. This study highlights the 
importance of a supportive and safe upbringing 
and being aware of tra -term impacts on 
health.  
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Table D. Moderation predicting Depression from ACE score and 
Conduct difficulties. 

 
Note: SO = Sexual Orientation, CD = Conduct Difficulties, ACES = Total ACES, 

*** = p value < .001, ** = p < .01, * = p value < .05. 
 

Table D2. Moderation Predicting Depression from ACE Score 
and Emotional Difficulties 

 
Note: SO = Sexual Orientation, ED = Emotional Difficulties, ACES = Total 

ACES, ***= p value < .001, ** = p < .01, * = p value < .05. 
 

Table D3. Moderation Predicting Depression from ACE score 
and Peer Difficulties. 

 
Note: SO = Sexual Orientation, PD = Peer Difficulties, ACES = Total ACES, 

***= p value < .001, ** = p < .01, * = p value < .05. 

Table D4. Moderation Predicting Depression from ACE score 
and Prosociality 

 
Note: SO = Sexual Orientation, ACES = Total ACES, ***= p value < .001, ** = p 

< .01, * = p value < .05. 
 

Table D5. Moderation Predicting Depression from ACE score 
and Hyperactivity 

 
Note: SO = Sexual Orientation, HA = Hyperactivity, ACES = Total ACES, *** = 

p value < .001, ** = p < .01, * = p value < .05. 
 

Table E1. Moderation Predicting Anxiety from ACE score and 
Conduct Difficulties 

 
Note: SO = Sexual Orientation, CD = Conduct Difficulties, ACES = Total ACES, 

= p value < .001, ** = p < .01, * = p value < .05. 
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Table E2. Moderation Predicting Anxiety from ACE score and 
Emotional Difficulties 

 
Note: SO = Sexual Orientation, ED = Emotional Difficulties, ACES = Total 

ACES, *** = p value < .001, ** = p < .01, * = p value < .05. 
 

Table E3. Moderation Predicting Anxiety from ACE score and 
Peer Difficulties 

 
Note: SO = Sexual Orientation, PD = Peer Difficulties, ACES = Total ACES, 

ACES*PD = Interaction term of ACES and PD,*** = p value < .001, ** = p < .01, 
* = p value < .05. 

 
Table E4. Moderation Predicting Anxiety from ACE score and 

Prosociality 

 
Note: SO = Sexual Orientation, ACES = Total ACES, *** = p value < .001, ** = p 

< .01, * = p value < .05. 
 

 

Table E5. Moderation Predicting Anxiety from ACE score and 
Hyperactivity 

 
Note: SO = Sexual Orientation, HA = Hyperactivity, ACES = Total ACES, *** = 

p value < .001, ** = p < .01, * = p value < .05. 
 

Table F1. Moderation Predicting Stress from ACE score and 
Conduct Difficulties score. 

 
Note: SO = Sexual Orientation, CD = Conduct Difficulties, ACES = Total ACES, 

*** = p value < .001, ** = p < .01, * = p value < .05. 
 

Table F2. Moderation Predicting Stress from ACE score and 
Emotional Difficulties score. 

 
Note: SO = Sexual Orientation, ED = Emotional Difficulties, ACES = Total 

ACES, ***= p value < .001, ** = p < .01, * = p value < .05. 
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Table F3. Moderation Predicting Stress from ACE score and 
Peer Difficulties score 

 
Note: SO = Sexual Orientation, PD = Peer Difficulties, ACES = Total ACES, *** 

= p value < .001, ** = p < .01, * = p value < .05. 
 

Table F4. Moderation Predicting Stress from ACE score and 
Prosociality score 

 
Note: SO = Sexual Orientation, ACES = Total ACES, ***= p value < .001, ** = p 

< .01, * = p value < .05. 

Table F5. Moderation Predicting Stress from ACE score and 
Hyperactivity score 

 
Note: SO = Sexual Orientation, HA = Hyperactivity, ACES = Total ACES, *** = 

p value < .001, ** = p < .01, * = p value < .05. 

 

 

 

 

 

 
 

 
 

 

 

 
 


