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Purpose: Adverse childhood experiences (ACEs) have been associated with various aspects of morality, but their precise impact on
moral decision-making remains unclear. This study aims to explore how ACEs influence moral decision-making in sacrificial
dilemmas.

Methods: Study 1 employed traditional dilemma analysis to quantify utilitarian responses and compare them among groups with no,
low, and high ACEs. Study 2 utilized the CNI model to quantify three determinants of moral decision-making: sensitivity to
consequences (C parameter), sensitivity to norms (N parameter), and general action tendencies (I parameter). Differences in these
parameters among groups with no, low, and high ACEs were investigated.

Results: Both Study 1 and Study 2 revealed that the high-ACE and low-ACE groups showed significantly higher utilitarian responses
compared to the no-ACE group. However, no notable differences emerged between the high-ACE and low-ACE groups. Study 2 found
that the N parameter was significantly lower in the high-ACE group compared to the low and no-ACE groups. Similarly, the low-ACE
group exhibited significantly lower scores in the N parameter compared to the no-ACE group. Additionally, no significant differences
were observed in the C and I parameters among groups with no, low, and high ACEs.

Conclusion: These findings suggest that individuals with a high number of ACEs tend to exhibit more utilitarian responses, attributed
to decreased affective response to the violation of moral rules, rather than increased deliberative cost-benefit reasoning or a general
preference for action. Such insights deepen our understanding of the precise aspects of moral decision-making influenced by ACEs.
Keywords: adverse childhood experiences, moral decision-making, CNI model

Introduction

Previous studies on moral decision-making suggest that deontological and utilitarian responses can be evaluated through
moral dilemmas, where considerations for the greater good conflicts with adherence to moral norms.' An example is the
footbridge dilemma,” where a large man is pushed off the bridge onto the tracks below to save five workers. This
dilemma prompts the question: is it acceptable to push a large man in order to save five workers? From a utilitarian
perspective, pushing the large man is morally acceptable because it maximizes overall well-being (eg, sacrificing one
man could save five). However, from a deontological standpoint, such an action is morally unacceptable as it violates the
moral norm prohibiting the harm of innocents.** Responses favoring this action are labeled as utilitarian, prioritizing the
greater good, while opposing responses are categorized as deontological, emphasizing adherence to moral norms.’

To explain the empirically observed differences in moral decision-making, the dual-process theory posits that
utilitarian responses predominantly stem from cognitive cost-benefit analysis, whereas deontological responses primarily
arise from automatic emotional reactions to harm-related scenarios.>® This theory suggests that moral decision-making is
influenced by various factors, such as empathic concern and cognitive reasoning style.*” Additionally, a significant
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contributor to moral decision-making is an individual’s life experiences, particularly adverse life experiences during
childhood and adolescence.™’

Adverse Childhood Experiences (ACEs) refer to potentially traumatic events encountered by individuals during
childhood and adolescence.'® ' It is widely accepted that ACEs are best understood as risk factors.'*> ACEs typically
categorized into three main categories, comprising a total of 10 risk factors: abuse, which encompasses physical abuse,
emotional abuse, and sexual abuse; neglect, including physical neglect and emotional neglect; and household dysfunc-
tion, which consists of parental separation or divorce, domestic violence, parental substance abuse, mental illness, and
criminal activity.'*"!

Numerous studies highlight the significant impact of ACEs on individuals’ mental and physical health. For instance,
a meta-analysis revealed that individuals with four or more ACEs are at a heightened risk of various health outcomes
compared to those with no ACEs, such as cancer, heart disease, and interpersonal violence.'* The primary theoretical
framework for understanding ACEs’ impact is the cumulative risk theory, which suggests that the accumulation of
adverse events increases the likelihood of negative outcomes.'>'® ACEs also profoundly affect fundamental psycholo-
gical processes in adulthood, such as reward and emotion. Individuals with four or more ACEs tend to explore less and
undervalue feedback, indicating potential dampening of reward sensitivity.'” They also exhibit decreased sensitivity to
emotional valence when processing outgroup members.'® According to dual-process theory, these processes of reward

and emotion play a crucial role in moral decision-making.>*%!?

Adverse Childhood Experiences and Moral Decision-Making
Previous studies have correlated ACEs with various aspects of morality, including sociomoral capacities like empathic
concern, perspective taking, and personal distress,”’ as well as morally relevant traits in adulthood like agreeableness,
altruism, and prosociality.”'** Given the influence of these factors on moral decision-making—for instance, individuals
with lower empathic concern tending to favor utilitarian over deontological responses’—it’s plausible that ACEs, closely
linked to empathic concern, may similarly impact moral decision-making. Consistent with this possibility, several studies
have found that individuals who experienced more childhood adversity tend to exhibit more utilitarian responses.® From
a utilitarian perspective, this suggests that individuals with more ACEs may be more inclined to prioritize maximizing
consequences for the greater good.*® Larsen et al propose an explanation for this utilitarian bias based on the dual-process
theory, suggesting that individuals with high ACEs may demonstrate reduced reliance on affective systems. This reduced
reliance might lead them to override emotional deontological impulses, thereby directing their moral decision-making
through other competing processes that prioritize cognitive assessment of outcomes. Consequently, this may result in
a higher frequency of utilitarian choices.®

Although these findings provide an initial perspective on how ACEs influence moral decision-making, their inter-
pretation may be constrained by several methodological issues. Firstly, the traditional dilemma paradigm used in previous
research posits utilitarian and deontological responses as bipolar opposites. Here, endorsing the outcome-maximizing
option inevitably involves rejecting the norm-adhering option, and vice versa.”>** Therefore, Larsen et al’s explanation
for individuals with more ACEs exhibiting more utilitarian responses may appear incomplete. This is because individuals
with a higher number of ACEs exhibiting more utilitarian responses may reflect either (1) an increased cognitive
assessment of outcomes or (2) a reduced affective response to the violation of moral norm, or both. Secondly, in the
traditional dilemma paradigm, maximizing consequences for the greater good typically implies action (eg, pushing the
large man to save five), while adherence to moral norms typically implies inaction (eg, not pushing the large man to save
five). Consequently, utilitarian responses become conflated with a general tendency toward action, whereas deontological
responses are conflated with a general tendency toward inaction.>>

Combining these limitations, it remains unclear whether the observed trend of individuals with more ACEs making
more utilitarian responses than those with fewer ACEs is driven by differences in (1) the tendency to maximize
consequences for the greater good, (2) the inclination to comply with moral norms and duties, or (3) general action
tendencies. Recently, several studies have demonstrated that the CNI model is an essential tool for quantifying these three

factors underlying responses to moral dilemmas.** >
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CNI Model

The CNI is a multinomial model designed to quantitatively estimate three independent determinants of moral decision-
making: sensitivity to consequences (C parameter), sensitivity to moral norms (N parameter), and general preference for
inaction versus action without considering consequences and norms (I parameter).”® Each parameter is estimated from
participants’ responses to four parallel versions of the dilemmas, each presenting different moral norms (proscriptive
versus prescriptive) and consequences (benefits greater than or less than costs).?®2®

The model’s C parameter reflects sensitivity to consequences, representing the probability of accepting actions when
the benefits outweigh the costs and rejecting them when the costs outweigh the benefits in four parallel versions of moral
dilemmas. A higher C parameter indicates a greater impact of consequences on responses, with the range being from 0 to
1. The model’s N parameter reflects sensitivity to norms, representing the probability of accepting inactions if prohibited
by moral norms and accepting actions if prescribed by moral norms in four parallel versions of moral dilemmas. A higher
N parameter indicates a greater impact of moral norms on responses, with the range also being from 0 to 1. The model’s
I parameter reflects a general preference for inaction versus action without considering consequences and norms,
representing the probability of accepting actions (versus inactions) in four parallel versions of moral dilemmas. If the
I parameter is significantly greater than 0.5, it reflects a general tendency toward inaction, while a value less than 0.5
reflects a general tendency toward action, with the range being from 0 to 1. According to Gawronski et al,?® sensitivity to
consequences represents the key aspect of utilitarianism, sensitivity to moral norms represents the key aspect of

deontology, and the general preference for inaction is highly correlated with the omission bias.?®

The Current Research

To address previous research limitations, this study aimed to investigate the impact of ACEs on moral decision-making.
Study 1 employed traditional dilemma analysis to quantify utilitarian responses and examine differences among groups
with no, low, and high ACEs. In Study 2, the CNI model was utilized to independently quantify three determinants of
moral decision-making: sensitivity to consequences (C parameter), sensitivity to norms (N parameter), and general action
tendencies (I parameter), also exploring differences among ACEs groups.

Previous studies suggest that individuals with high ACEs show deficiencies in reward and emotion processing.'”'®
According to dual-process theory, these deficits may lead to reduced deontological tendencies.”® However, in traditional
dilemma analysis, fewer deontological tendencies often result in more utilitarian responses.*****° Hence, we hypothesize
that individuals with high ACEs may exhibit higher utilitarian responses compared to those with low or no ACEs in Study 1.

In Study 2, we quantified the C, N, and I parameters separately. Previous research links the N parameter primarily to
emotional processing. Deficits in emotional processing may decrease the N parameter while leaving the C and
I parameters unaffected.”*2® For example, high levels of alexithymia correlate with low N parameters but show no
correlation with the C and I parameters.”” Moreover, ACEs are closely associated with alexithymia.’® Therefore, we
hypothesize that individuals in the high ACE group may exhibit significantly lower N parameters compared to those in
the low and no ACE groups. However, there may be no differences among the three groups in terms of the C and
I parameters.

Study I: Traditional Dilemmma Analysis
Method

Participants

The study initially recruited a total of 2017 participants. 137 participants were excluded from the analysis due to
incomplete responses on the ACE questionnaire (participants were given the option to omit questions they preferred not
to answer due to the potential pressure induced by recalling ACE experiences), the final sample size comprised 1880
participants (708 females; age range: 17-28 years; M,,. = 18.62 years, SD,q. = 1.15). Based on previous research,'®>! for
group-level analyses, participants were categorized based on their ACE scores as follows: those with scores of 0 were
assigned to the no ACE group, those with scores ranging from 1 to 3 were assigned to the low ACE group, and
participants with scores of 4 or higher were assigned to the high ACE group. The sample consisted of 853 participants in
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the no-ACE group (277 females; M,,. = 18.57 years, SD,q. = 1.06), 905 participants in the low-ACE group (367 females;
Mg = 18.68 years, SD,q. = 1.25), and 122 participants in the high-ACE group (64 females; M, 4. = 18.63 years, SDyq. =
1.03). There were no significant differences in age among the three groups, F (2, 1877) = 2.08, p = 0.125, npz =0.002,
nor in the level of education, F (2, 1877) = 0.92, p = 0.398, 17,,2 =0.001. Because there were fewer females and males in
the high-ACE group compared to the other two groups, x> (2, N = 1880) = 24.38, p < 0.001, we controlled for sex in the
subsequent analyses. Sensitivity analysis performed in G*Power 3.1 revealed that the study, with 1880 participants,
achieved 90% power (1 — B =0.90) to detect a small effect size of /= 0.08 (two-tailed).>* This study was approved by the
ethics committee of the first author’s university. All participants carefully read and signed an electronic informed consent
form, and they received 2 RMB (Chinese currency) as compensation for their participation.

Materials and Procedure

The sample was recruited through university courses and collected via the wjx.cn platform, a professional online survey
platform in China. Participants entered the questionnaire interface by clicking on a provided link. Upon entering the
interface, they were required to carefully read the instructions and electronically sign the informed consent form.
Subsequently, participants completed a demographic questionnaire, including inquiries about gender, age, and education
level. Following this, they filled out the Chinese version of the Adverse Childhood Experiences Questionnaire
(ACEQ).""'?33 This questionnaire assesses the 10 types of adverse childhood experiences encountered by individuals
during the initial 18 years of life. The ACEQ consists of 24 items, categorizing experiences into abuse, neglect, and
household dysfunction. Responses to abuse, neglect, and household domestic violence items were rated on a 5-point
Likert scale, ranging from 1 (never) to 5 (very often). In contrast, responses to other household dysfunction items
required dichotomous responses of 0 (no) or 1 (yes). Following the procedures from the previous study,'’ participants
were provided the option to skip questions they preferred not to answer, as recalling ACE experiences might induce
pressure. After conversion to binary format (did not occur: 0, occurred: 1), participants’ ACEQ scores ranged from 0 to
10, providing an assessment of the cumulative impact of multiple ACEs. In previous studies, it is common to use 4 as the
threshold to distinguish between high and low ACE scores. The Chinese version of the ACEQ demonstrated reliability
and validity for the Chinese population, with a Cronbach’s alpha of 0.65 in this study. Finally, participants responded to
four traditional conflict scenarios (Crying baby, Abortion, Vaccine policy, and Animal research), selected from previous
studies.'”**~** Participants were instructed to indicate whether the described action was acceptable or unacceptable by
choosing “yes” or “no”. Utilitarian response scores were calculated by summing the “yes” responses across the four

moral dilemmas, with higher scores indicating a stronger preference for utilitarian responses.'***

Results

Descriptive Data

Among the 1880 participants, 54.62% reported experiencing at least one ACEs, while 6.49% reported encountering four
or more ACEs before the age of 18. The average number of ACEs reported was 1.07 (SD = 1.33; range = 0—10). Physical
abuse was the most frequently reported ACE (27.45%), followed by emotional abuse (22.82%), physical neglect
(15.53%), and emotional neglect (9.57%). Additional information on the prevalence of other ACEs and ACE scores
can be found in Table 1. Furthermore, Table 2 presents the proportions of utilitarian choices made by the no, low, and
high-ACE groups in each dilemma.

Traditional Dilemma Analysis

Following previous studies,' >

utilitarian response scores were calculated by summing the “yes” responses across the
four moral dilemmas, with higher scores indicating a stronger preference for utilitarian responses. A univariate analysis
of variance (ANOVA) was conducted with group (no-ACE = 1, low-ACE = 2, high-ACE = 3) as the independent
variable, utilitarian response scores as the dependent variable and sex as the covariate variable. The analysis revealed
a significant main effect of group, F (2, 1876) = 56.42, p < 0.001, 17p2 = 0.06. Post-hoc comparisons showed that the high-

ACE group (M = 3.25, SD = 0.97, 95% CI [3.07, 3.42]) scored significantly higher in utilitarian response scores
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Table | Prevalence of Each ACE and ACE Scores in the Study | and Study 2

ACEs Study | (N = 1880) Study 2 (N = 986)
N Percentage of Total N Percentage of Total
Sample (%) Sample (%)

Abuse

Emotional abuse 429 22.82 297 30.12

Physical abuse 516 27.45 332 33.67

Sexual abuse 131 6.97 216 21.91
Neglect

Emotional neglect 180 9.57 96 9.74

Physical neglect 292 15.53 219 22.21
Household dysfunction

Parental separation or divorce 153 8.14 113 11.46

Household domestic violence 124 6.60 188 19.07

Household substance abuse 30 1.60 65 6.59

Household mental illness 99 5.27 117 11.87

Incarcerated household member 55 293 85 8.62
ACEs score

0 853 45.37 370 37.53

| 499 26.54 236 23.94

2 267 14.20 131 13.29

3 139 7.39 89 9.03

4 or more 122 6.49 160 16.23

Abbreviation: ACEs, adverse childhood experiences.

Table 2 The Proportions of Utilitarian Choices in Each Dilemma Made by the No, Low,
and High- ACE Groups

Groups Crying baby Abortion Vaccine policy | Animal research

M 95% ClI M 95% ClI M 95% ClI M 95% ClI

No-ACE | 0.38 | [0.35,0.41] | 0.77 | [0.74, 0.80] | 0.70 | [0.67, 0.73] | 0.68 | [0.65, 0.71]
Low-ACE | 0.61 | [0.57, 0.64] | 0.85 | [0.83, 0.87] | 0.78 | [0.76, 0.81] | 0.81 | [0.78, 0.83]
High-ACE | 0.70 | [0.62, 0.79] | 0.89 | [0.83, 0.94] | 0.80 | [0.73, 0.87] | 0.85 | [0.79, 0.92]

Note: Scores range from 0-1.

compared to the no-ACE group (M =2.53, SD = 1.17, 95% CI [2.45, 2.61]), p < 0.001, while no significant differences
were found between the high and low-ACE groups (M = 3.05, SD = 1.08, 95% CI [2.98, 3.12]), p = 0.055. Similarly, the
low-ACE group scored significantly higher in utilitarian response scores compared to the no-ACE group, p < 0.001. In
traditional terms, this result suggests that individuals with a higher number of ACEs demonstrate a greater inclination

toward utilitarian over deontological responses.

Discussion

Study 1 employed traditional dilemma analysis to quantify utilitarian responses and investigate differences among groups
with no, low, and high ACEs. We observed that both the high and low ACE groups scored significantly higher in
utilitarian responses compared to the no-ACE group. Although there were no significant differences between the high and
low ACE groups, the trend suggests that the scores of utilitarian responses in the high ACE group remained higher than
those of the low ACE group. These results may suggest that individuals with more ACEs may exhibit a stronger
preference for utilitarian responses.®®*'*** This finding is consistent with our hypothesis and previous research.®’

However, a notable critique of the current findings is that utilitarian response scores were computed by summing “yes”
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responses to the moral dilemmas. This approach may introduce confounding factors, as utilitarian responses could be
conflated with a general inclination toward action, while deontological responses could be conflated with a general
inclination toward inaction.”> Combining these confounds makes it challenging to determine whether the observed trends
are driven by (1) a tendency to maximize consequences for the greater good, (2) a tendency to comply with moral norms
and duties, or (3) a general action tendencies. Recognizing this limitation, Study 2 aimed to address these confounds by
employing the CNI model to independently quantify sensitivity to consequences, sensitivity to moral norms, and general
preferences for inaction versus action.

Study 2: CNI
Method

Participants

The study initially recruited a total of 1034 participants. 48 participants were excluded from the analysis due to
incomplete responses on the ACE questionnaire, the final sample size comprised 986 participants (554 females; age
range: 18-38 years; M4 = 20.93 years, SD,g. = 2.63). For group-level analyses identical to those in Study 1, the sample
consisted of 370 participants in the no-ACE group (231 females; M,z = 21.00 years, SD,q. = 2.71), 456 participants in
the low-ACE group (253 females; M,,. = 20.91 years, SD,q. = 2.75), and 160 participants in the high-ACE group (70
females; M4, = 20.83 years, SD,4. = 2.07). There were no significant differences in age among the three groups, F (2,
983)=0.27, p = 0.766, np2 =0.001, nor in the level of education, F (2, 983) = 0.65, p = 0.522, np2 =0.001. Because there
were fewer females and males in the high-ACE group compared to the other two groups, x> (2, N = 986) = 16.01, p <
0.001, we controlled for sex in the subsequent analyses. Sensitivity analysis performed in G*Power 3.1 revealed that the
study, with 986 participants, achieved 90% power (1 — B = 0.90) to detect a small effect size of = 0.11 (two-tailed).*
This study was approved by the ethics committee of the first author’s university. All participants carefully read and
signed an electronic informed consent form, and they received 10 RMB for their participation.

Materials and Procedure

The sample was recruited through university courses and collected via the wjx.cn platform. Participants accessed the
questionnaire interface by clicking on a provided link. Upon entering the interface, they were required to diligently read the
instructions and electronically sign the informed consent form. First, participants filled out a demographic questionnaire,
which included questions about sex, age, and education level. Subsequently, they completed the Chinese version of the ACEQ
(Cronbach’s alpha was 0.84 in this study).?*® Participants were provided the option to omit questions they preferred not to
answer, as recalling ACE experiences might induce pressure. Finally, participants engaged with six scenarios, each presenting
four variants, resulting in a total of 24 moral dilemmas.?® The four variants of each dilemma manipulated different aspects of
moral norms (ie, prohibited vs prescribed) and consequences (ie, benefits of action greater vs smaller than costs). The 24 moral
dilemmas are presented in a pseudorandom order.”® Participants were instructed to respond with a “yes” or “no” to indicate
whether the described action was acceptable or unacceptable The CNI model analysis was conducted using the software

multiTree, and the multiTree template file for CNI model analysis was provided by Gawronski et al.*®

Results

Descriptive Data

Among the 986 participants, 62.47% disclosed experiencing at least one ACE, with 16.23% indicating four or more ACEs
before turning 18. On average, participants reported 1.74 ACEs (SD = 2.20; range = 0—10). Physical abuse also was the most
frequently reported ACE (33.67%), followed by emotional abuse (30.12%), sexual abuse (21.91%), physical neglect
(21.91%), and domestic violence (19.07%). The prevalence of other ACEs and ACE scores is detailed in Table 1.

Moral dilemma responses were aggregated by calculating the sum of action responses to the four parallel moral
dilemmas among the no, low, and high-ACE groups.*® Each dilemma comprised six scenarios, resulting in total scores
ranging from 0 to 6. Higher scores indicated a greater preference for action over inaction. The means and 95% confidence
intervals among the no, low and high-ACE groups are presented in Table 3.
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Table 3 Means and 95% Confidence Intervals of Action Responses to the Four Types of Moral Dilemmas Among the No, Low, and
High-ACE Groups

Groups Proscriptive norm prohibits action Prescriptive norm prescribes action
Benefits of action greater Benefits of action smaller Benefits of action greater Benefits of action smaller
than costs than costs than costs than costs
M 95% CI M 95% ClI M 95% CI M 95% ClI
No-ACE 2.60 [2.45, 2.75] 2.04 [1.88, 2.19] 4.09 [3.94, 4.24] 351 [3.36, 3.65]
Low-ACE 2.84 [2.71, 2.98] 2.18 [2.03, 2.32] 391 [3.77, 4.05] 3.37 [3.24, 3.51]
High-ACE 3.04 [2.83, 3.25] 245 [2.21, 2.69] 3.68 [3.46, 3.89] 3.26 [3.04, 3.47]

Note: Scores range from 0-6.

Traditional Analysis

Following Gawronski et al’s*?

methodology, traditional scores were calculated by summing the “yes” responses to moral
dilemmas. Specifically, these dilemmas presented scenarios in which a proscriptive norm only prohibited action, and the
benefits of taking action outweighed the costs to well-being (similar to the conflict dilemma in study 1, see the second
column of Table 3). Higher scores indicate a stronger inclination toward action over inaction, suggesting a greater
preference for utilitarian responses over deontological ones.® A univariate analysis of variance (ANOVA) was conducted
with group (no-ACE = 1, low-ACE = 2, high-ACE = 3) as the independent variable, traditional scores as the dependent
variable and sex as the covariate variable. The analysis revealed a significant main effect of group, F (2, 982) = 5.66, p =
0.004, ;7,,2 = 0.01. Post-hoc comparisons showed that the high-ACE group (M = 3.04, SD = 1.35, 95% CI [2.83, 3.25])
scored significantly higher in traditional scores compared to the no-ACE group (M = 2.60, SD = 1.46, 95% CI [2.45,
2.75]), p = 0.002, while no significant differences were found between the high and low-ACE groups (M = 2.84, SD =
1.51, 95% CI [2.71, 2.98]), p = 0.145. Similarly, the low-ACE group scored significantly higher in traditional scores
compared to the no-ACE group, p = 0.018. These results are similar to those of Study 1, suggesting that individuals with
a higher number of ACEs demonstrate a greater inclination toward utilitarian over deontological responses.

CNI Model
Differences in the C, N, and I parameters among the no, low and high-ACE groups were examined. The data were well-
fitted to the CNI model, with G*(3) = 2.73, p = 0.435 (see Table 4). The analysis revealed that the high-ACE group
scored significantly lower in the N parameter compared to the low-ACE group (AG*(1) = 16.52, p < 0.001, d = 0.37) and
the no-ACE group (AG*(1) = 48.36, p < 0.001, d = 0.66). The low-ACE group also scored significantly lower in the
N parameter compared to the no-ACE group (AG*(1) = 16.27, p < 0.001, d = 0.28) (see Figure 1).

However, there were no significant differences in the C parameter among the three groups: between the high-ACE
and low-ACE groups (AG*(1) = 1.23, p =0.268, d = 0.10); between the high-ACE and no-ACE groups (AG*(1) = 0.69,
p = 0.405, d = 0.08); and between the low-ACE and no-ACE groups (AG*(1) = 0.12, p = 0.734, d = 0.02).

Table 4 Means and 95% Confidence Intervals of C, N, and
| Parameters Among the No, Low, and High-ACE Groups

Groups C Parameter N Parameter I Parameter

M 95% CI M 95% CI M 95% CI

No-ACE | 0.10 | [0.08,0.12] | 0.27 | [0.25, 0.30] | 0.48 | [0.47, 0.50]
Low-ACE | 0.10 | [0.08,0.12] | 021 | [0.19,0.23] | 0.48 | [0.47, 0.50]
High-ACE | 0.08 | [0.05, 0.11] | 0.13 | [0.09, 0.16] | 0.48 | [0.46, 0.50]

Note: Scores range from 0-1.
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Figure | Parameter estimates of sensitivity to consequences (C), sensitivity to norms (N), and general preference for inaction versus action (I) among the no, low, and high-
ACE groups. Error bars depict 95% confidence intervals. **p < 0.001.

Similarly, there were no significant differences in the I parameter among the three groups: between the high-ACE and
low-ACE groups (AG*(1) = 0.02, p = 0.887, d = 0.01); between the high-ACE and no-ACE groups (AG*(1) = 0.09, p =
0.759, d = 0.03); and between the low-ACE and no-ACE groups (AG*(1) = 0.05, p = 0.831, d = 0.02).

In summary, these results indicate that individuals with a higher number of ACEs tend to exhibit a stronger inclination
toward utilitarian over deontological responses. This inclination is linked to their reduced sensitivity to norms compared
to those who reported fewer and no ACEs.

Discussion

Study 2 produced more nuanced results by employing the CNI model, enabling a distinction between general preferences
for inaction versus action and specific utilitarian and deontological responses. Significantly, the results of the CNI model
revealed pairwise differences in the N parameter among the no, low, and high ACE groups, indicating that individuals
exhibit decreased sensitivity to norms as ACEs increase. However, no significant differences were found in the C and
I parameters among the three groups. Taken together, these findings suggest that individuals with a higher number of
ACE:s tend to exhibit more utilitarian responses, attributed to their reduced sensitivity to norms rather than heightened

sensitivity to consequences or general action tendencies.?®*°

General Discussion

Drawing from cumulative risk theory and dual-process theory,>¢!>:16-1?

this study systematically examined the impact of
ACEs on moral decision-making in adulthood. The results of traditional dilemma analysis in Studies 1 and 2 revealed
that both the high-ACE and low-ACE groups scored significantly higher in utilitarian responses compared to the no-ACE
group. Although there were no significant differences between the high and low ACE groups, the trend suggests that the
scores of utilitarian responses in the high ACE group remained higher than those of the low ACE group. Furthermore, the
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results of the CNI model in Study 2 indicated that pairwise differences in the N parameter among the no, low, and high
ACE groups, while no significant differences were observed in the C and I parameters among the three groups. Overall,
these findings suggest that individuals with more ACEs make more utilitarian responses due to their decreased sensitivity
to norms, rather than heightened sensitivity to consequences or general action tendencies. This study contributes to
a more nuanced understanding of the psychological consequences of adverse childhood experiences on moral decision
processes. Identifying decreased sensitivity to norms as a key factor sheds light on the specific mechanisms through
which ACEs may shape moral decision-making patterns.

The current findings are largely consistent with both our hypothesis and previous research.®’ However, our study
provides a more precise explanation compared to prior studies. For example, Larsen et al observed that individuals with
a history of childhood trauma tend to make utilitarian choices more frequently. They propose that individuals with
a higher incidence of childhood trauma, possibly due to emotional deficits, rely less on their emotional system, allowing
their cognitive system to dominate and resulting in more utilitarian responses.® Our study’s findings indicate that
individuals with high ACEs may indeed exhibit more utilitarian responses due to emotional deficits, as supported by
results regarding the N parameter. However, their cognitive evaluation of outcomes and general action tendencies do not
appear to be enhanced, as indicated by results concerning the C and I parameters.”®?°

Why are individuals with higher ACE scores less sensitive to norms? Dual-process theory may provide a possible
explanation, suggesting that the effects on the N parameter are mediated by automatic emotional responses to ideas that
cause harm.>®'*?* This implies that emotional deficits could impair sensitivity to norms. According to cumulative risk theory,
individuals with more ACEs often report impaired abilities to effectively identify and regulate their emotions.>>*°
Additionally, they commonly report higher levels of alexithymia and lower levels of empathic concern.*® In fact, these
characteristics would reduce sensitivity to moral norms.”*” Consequently, individuals with more ACEs may exhibit reduced
sensitivity to norms, possibly due to emotional deficits resulting in diminished emotional responses to harmful thoughts.

Cognitive social learning theory presents an alternative explanatory framework. Moral development constitutes
a crucial aspect of a child’s overall development. Children acquire moral values through attentive observation and
examples,’’ with caregivers such as parents or other adults playing a central role in imparting these morals. When
children experience various types of adversity (eg, abuse) from their caretakers or others, their morals and sense of right
and wrong can become polluted, leading to poor values or morals in general.*® As a result, they may emulate the deviant
and antisocial behaviors of their caretakers and are more likely to violate social norms. Notably, ACEs are positively
associated with moral disengagement, suggesting that individuals with more ACEs are more likely to use seemingly
reasonable excuses to engage in substance abuse or harm others.* Thus, individuals with more ACEs may exhibit
reduced sensitivity to social norms.

Research on ACEs has predominantly concentrated on their health effects, with the cumulative risk theory serving
as the primary theoretical framework for understanding their impact.'>'**® However, little is known about their impact
on a central aspect of social life: morality. Hence, this study systematically examined how ACEs influence moral
decision-making, aiming to clarify why individuals with more ACEs tend to show a stronger inclination towards
utilitarian responses. Our research findings suggest that the cumulative risk theory is equally applicable in the domain
of moral decision-making. We demonstrate that as ACEs accumulate, individuals increasingly tend towards utilitarian
responses, accompanied by a diminished sensitivity to norms. Furthermore, our study consistent with the dual-process

theory,3’6’ 19,23

which suggests that emotional deficits may influence deontological inclinations but do not affect
utilitarian tendencies. Overall, understanding the influence of ACEs on morality not only enriches psychological and
moral frameworks but also informs social interventions and support mechanisms for individuals with a history of

adverse experiences.

Limitations and Future Directions

Although this study provides deeper insights into how ACEs influence moral decision-making, three potential limitations
should be noted. Firstly, although we collected certain demographic variables such as sex, age, and education level based
on previous studies,'” there may still be important information that was overlooked. For instance, the ACE questionnaire
assesses the 10 types of adverse childhood experiences encountered by individuals during the initial 18 years of life,
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however, the age at which adverse experiences occurred may be a significant influencing factor.’' Additionally, family
income and parental education levels may also be important factors to consider.'® To enhance the reliability of findings,
future studies may benefit from gathering additional demographic variables. Secondly, the cumulative risk model has
encountered criticism for treating all ACE events as equally significant.'> Conversely, the multiple individual risk model
addresses this limitation by examining the impact of each specific event.'® Future research could benefit from employing
the multiple individual risk model to explore how various ACEs affect moral decision-making. Thirdly, while this study
identified differences in sensitivity to norms among the three groups, it did not further explore the mechanisms
underlying this difference. According to the dual-process theory, effects on sensitivity to norms may be mediated by
automatic emotional responses to ideas that cause harm.>*!'? Future research should explore the relevant psychological
and neural mechanisms of the differences in sensitivity to norms between individuals with high and low ACEs.

Conclusion

While numerous studies have examined the proximate psychological processes underlying responses to moral dilemmas,
little is known about how early developmental factors influence these processes.” In this study, we provide deeper
insights into how childhood experiences, particularly adverse ones, influence people’s approaches to morality in
adulthood. Taken together, these findings suggest that individuals with a high number of ACEs tend to exhibit more
utilitarian responses due to reduced affective response to the violation of moral rules, rather than heightened deliberative
cost-benefit reasoning or a general preference for action.
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