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Abstract

Background and Objective: Multiple sclerosis (MS) is a chronic autoimmune disease with
unknown etiology. Studies on the relationship between adverse childhood experiences (ACEs)
and the onset of this disease have reported contradictory results. Therefore, this study aimed to
investigate the relationship between “ACEs” and “onset of MS” and determine the mediating
role of “sense of coherence (SOC)”.

Material and Method: The present study was a cross-sectional descriptive-correlation study
using mediator analysis. The statistical population of the study consisted of people over 18 years
of age with multiple sclerosis and their matched individuals (in terms of age and gender). 224
participants participated in two matched groups of people with MS (112 members of the “How
Many Steps Today?!” NGO) and people without MS (112 people). Data were collected using
the Adverse Childhood Experiences-International Questionnaire (ACE-IQ) and the
Antonovsky’s Sense of Coherence Scale and analyzed by independent samples't-testand linear
and logistic regression using SPSS 26 software and bootstrapping mediation analysis with
10,000 simulations using R software.

Results: Individuals with MS reported significantly higher levels .of ACEs (especially
experiences related to parents and family) and lower levels of SOC (p<0.001) compared to
individuals without MS. Linear regression showed that ACEs significantly predicted SOC
(p<0.001). Logistic regression also showed that ACEs and SOC-significantly predicted the
onset of MS (p<0.05). Mediation analysis showed that ACEs had both a direct effect (p=0.04)
and a significant indirect effect (p<0.001) on the onset of MS. SOC significantly mediated
37.8% of the total effect of ACEs on the MS incidence.

Conclusion: ACEs are a significant risk factor for developing MS in adulthood. A significant
part of this effect is exerted through weakening the SOC of the individual. This finding
emphasizes the critical importance of preventing childhood trauma and strengthening
psychological resources as a potential strategy for reducing the risk of autoimmune diseases.
Keywords: Multiple Sclerosis / Adverse Childhood Experiences / Sense of Coherence



Introduction

Multiple Sclerosis (MS) is a long-term, immune-mediated disorder affecting the Central
Nervous System (CNS) marked by inflammatory processes and the loss of myelin sheaths
around neurons in the brain and spinal cord, with no known cure currently available [1, 2].
Considered among the most prevalent central nervous system disorders, MS impacts around
2.8 million people globally, with a worldwide prevalence of 35.9 cases per 100,000 individuals.
[3]. Although Iran was once thought to have a low risk for MS, it is now acknowledged as a
region with a high prevalence of the condition [4, 5]. MS symptoms can significantly impair
individuals through a variety of sensory, motor, cognitive, and sexual difficulties [2,6, 7].
Moreover, the psychological effects of MS—such as stress, feelings of helplessness, guilt, a
diminished sense of self, job loss, decreased social engagement, and strained.relationships—
impact nearly all areas of a person's life [8, 9].

The rising incidence of MS, combined with its severe impact, highlights the need to investigate
its underlying causes. Although considerable progress has been made in medicine, the exact
cause remains unclear, though current evidence points to a complex interaction between genetic
predisposition and environmental influences in disease development *[10-12]. Among
environmental factors, a history of abuse, neglect, or exposure to'violence in early life is more
common in MS patients than in the general population, suggesting a possible connection
between these experiences and the development of the disease [13]. These experiences can be
understood within the framework of Adverse Childhood Experiences (ACEs). As defined by
the World Health Organization (WHO) [14], ACEs represent some of the most common and
severe stressors in early childhood, including physical, sexual, and emotional abuse; physical
and emotional neglect; domestic violence between caregivers; family substance abuse; and
peer, societal, or community-based violence.

Research exploring the impact of ACEs on MS incidence has produced inconsistent findings.
Some studies [13, 15-19] report a link between these early life events and the start or worsening
of MS, whereas others [20-23] found no significant correlation. This variation in results might
be due to the use of differing definitions and assessment tools. Additionally, it is important to
recognize that stress does not act in a straightforward manner; psychosocial elements like social
support, resilience, and. specific coping mechanisms can modulate the range of outcomes [15].
The Sense of Coherence(SOC) is another potentially relevant factor. SOC describes an
individual’s capacity to handle life’s difficulties and stressors in a way that maintains both
psychological and physical well-being, allowing them to endure significant stress and mental
strain. SOC"is=a _global life orientation indicating how much a person finds their world
understandable,its demands surmountable, and their life purposeful [24]. Those with high SOC
view "stressful events as manageable challenges and actively seek out and employ their
available resources to address them [25]. While prior research has shown that SOC directly
correlates with better health-related quality of life and life satisfaction, and inversely correlates
with depression and psychological issues in MS patients, its role in mediating the connection
between ACEs and the onset of this condition remains unexplored [26].

Given the conflicting findings on the link between ACEs and MS, and the lack of research on
whether SOC mediates this relationship, this study aimed to examine the association between
ACEs and MS development. Using the WHO’s comprehensive definition of ACEs and the
Adverse Childhood Experiences International Questionnaire (ACE-IQ), the study also assessed
the potential mediating role of Sense of Coherence. The primary research question was: Does
SOC mediate the relationship between ACEs and the onset of MS?



Method
Study Design

This study is cross-sectional in design, with a descriptive-correlational approach, and
specifically uses mediation analysis to examine the relationships under investigation.

Participants

The study population included individuals aged 18 and older with MS and age- and gender-
matched healthy controls. Patients were recruited from the "Emrooz Chand Ghadam?!" (How
Many Steps Today?!) NGO, while the control group was drawn from members of the*Bale,
Eitaa, and Telegram platforms. Convenience sampling was used, and the sample size was
determined using the following formula: [20]:

2
ny = kng and ng = (1 + 1) (O’M>
k Ha — Up
With a Type I error of 0.05, power of 0.80, effect size of 0.4, and an expected attrition rate of
10%, the minimum required sample size was 110 participants “pergroup, totaling 220
individuals.

1.96 + 0.84\°
ny = (T) =100+ 0.1 x.100 = 110
Inclusion criteria were literacy (reading and writing_ ability), capacity to complete online
questionnaires, and age >18 years (due to the ACE-IQ’s age standardization). To avoid
confounding from pre-diagnosis ACEs, MS patients must have received their diagnosis after
age 18. Exclusion criteria included failure to answer any questionnaire item.

Instruments

Adverse Childhood Experiences - International Questionnaire (ACE-1Q): This was developed
by the WHO, was designed to support'research on ACEs prevalence and outcomes in low-
income settings. It consists of 43.items across seven sections: demographic data (7 items),
marital status (5 items), parent/caregiver relationships (5 items, 5-point Likert scale), family
environment (16 items—first 5 in-Yes/No, next 11 in 4-point Likert), peer violence (3 items—
items 1 and 3 in 4-point Likert, item 2 in 7-point Likert), witnessing community violence (3
items, 4-point Likert), and exposure to collective violence or war (4 items, 4-point Likert). The
total score is derived from'sections 3—7, ranging from 26 to 114, and is suitable for individuals
aged 18 andrabove [13, 14]. In a study by Kazeem [27], subscale Cronbach’s alphas ranged
from 0.69 to 0.81, and the ACE-IQ total score correlated positively with the Childhood Trauma
Questionnaire (r = 0.72, p < 0.01). In Iran, internal consistency was assessed via Cronbach’s
alpha (0:53—-0.78 across subscales), and discriminant validity was confirmed as Average
Variance Extracted (AVE) exceeded both Maximum Shared Squared Variance (MSV) and
Average Shared Squared Variance (ASV) [28].

Sense of Coherence Questionnaire (SOC): This was introduced by Antonovsky [29] measures
a global orientation to life. It contains 29 items rated on a 7-point Likert scale (1-7), with
reverse scoring for items 1,4, 5, 6, 7, 11, 13, 14, 16, 20, 23, 25, and 27. The total score ranges
from 29 to 203, where higher values reflect stronger SOC. The scale includes three subscales:
comprehensibility (items 1, 3, 5, 10, 12, 15, 17, 19, 21, 24, 26), manageability (items 2, 6, 9,
13, 18, 20, 23, 25, 27, 29), and meaningfulness (items 4, 7, 8, 11, 14, 16, 22, 28). Across 26
studies, Cronbach’s alpha ranged from 0.82 to 0.95, and test-retest reliability was 0.54 over
two years [30]. In Iran, factor analysis confirmed a single-factor structure explaining 76.5% of




variance, with all items loading on this factor; internal consistency was 0.969, indicating high
reliability [31].

Procedure

After obtaining ethical approval from the University of Social Welfare and Rehabilitation
Sciences Ethics Committee, coordination was made with the manager of the "Emrooz Chand
Ghadam?!" NGO to recruit MS patients. The research goals and procedures were explained to
the manager and subsequently to the members; with 861 members, this NGO was anticipated
to provide maximum variance for the study sample. Following the manager's consent, a
participation call detailing the study's aims and methods was published to members.
Considering the sensory-motor impairments and mobility issues common in_~MS,
questionnaires were distributed online to eligible applicants after they completed the.informed
consent form. Once MS patient responses were collected, they were stratified.by age and
gender to define the necessary distribution for the healthy control group. A subsequent
invitation was posted in student groups on Bale, Eitaa, and Telegram, outlining the objectives
and inviting volunteers whose age and gender matched the established stratification (either for
themselves or acquaintances). Questionnaires, preceded by informed consent, were sent online
to these volunteers, and data collection continued until all targeted age and gender quotas were
filled.

Statistical Analysis

Frequency tables and indices of central and dispersion tendency were utilized to describe the
data. For data inference, independent samples t-test, linear and logistic regression, and
mediation analysis were employed. Data processing was conducted using SPSS 26 and R
software.

Results

The participants of this study consisted of 224 individuals (following the exclusion of cases
meeting the exclusion criteria), who were equally divided into two groups: patients with MS
and non-patient counterparts, matched for gender and age categories. As shown in Table 1, the
majority of participants were female, within the 40-44 age range, held higher education degrees
(Associate’s and Bachelor’s), and were married. Most patients were unemployed, whereas the
majority of non-patients were employed. The mean age and duration of MS were 29.51+7.36
and 12.92+£8.24, respectively.



Table 1: Demographic Characteristics of Participants

Variable Patient Non-Patient Total
Gender
Female 92 (82.1%) 92(82.1%) 184 (82.1%)
Male 20 (17.9%) 20(17.9%) 40 (17.9%)
Age 42.46£7.71 42.39+7.75 42.43+7.71
25-29 5 (4.5%) 5 (4.5%) 10 (4.5%)
30-34 10 (8.9%) 10 (8.9%) 20 (8.9%)
35-39 25(22.3%) 25(22.3%) 50 (22.3%)
40-44 35(31.3%) 35(31.3%) 70 (31.3%)
45-49 16 (14.3%) 16 (14.3%) 32 (14.3%)
50-54 10 (8.9%) 10 (8.9%) 20 (8.9%)
55-59 11 (9.8%) 11 (9.8%) 22 (9.8%)
Education Level
Highschool 39 (34.8%) 20(17.9%) 59 (26.3%)
Graduate 47 (42%)  55(49.1%) 102 (45.5%)

Post-graduate

26 (23.2%)

37 (33%)

63 (28.1%)

Marital Status

Single 45 (40.2%) 18 (16.1%) 63 (28:1%)

Married 67 (59.8%) 94 (83.9%) 161(71.9%)
Employment Status

Unemployed 81 (72.3%) 34 (30.4%) 115 (51.3%)

Employed 31 (27.7%) 78 (69.6%) - 109/(48.7%)
Onset Age 29.51+7.36 - -
Onset Duration 12.9248.24 - -

Table 2 presents the mean and standard deviation,of ACEs and SOC scores for the participants,
separated by patient and non-patient groups,“as well as the significance of the difference
between them (using the independent samples t-test). As observed, with the exception of the
subscales for peer violence (p=0.074); witnessing violence (p>0.999), and collective violence
(p>0.064), the two groups differed significantly in all other subscales (p<0.05). Specifically,
the patient group scored higher on‘ACEs—particularly in the parents and family subscales—
and lower on the SOC and its subscales compared to the non-patient group.

Table 2: Central and Dispersion Indicses of Scores of Participants Classified by Groups

Scales Patient Non-Patient Total Sig

Range M+SD Range MzSD Range MzSD )
ACEs 25-72  42.23+10.06  26-71 39.35+8.85 25-72 41.49+9.63  0.001>
Parents & Caregivers  5-17 9.24+2.41 5-15 8.16+2.19 5-17 8.70+2.36 0.001
Family & Relatives 11-41 20.4846.32 11-33 17.46+4.90 11-41 18.97+5.84  0.001>
Peers Violence 2-9 4.57+2.18 2-9 4.09+1.82 2-9 4.33+2.02 0.074
Witnessing Violence 3-12 5.12+1.94 3-12 5.12+1.91 3-12 5.12+1.92 0.999<
Mass:Violence 4-9 4.82+1.30 4-10 4.53+1.07 4-10 4.67+£1.19 0.064
SOC 58-175 114.13+24.67 60-185 128.87+22.72 58-185 121.50+24.79 0.001>
Comprehensibility 19-64 40.22+9.71 20-65 43.42+8.72 19-65 41.82+9.35 0.010
Manageability 12-64 39.80+9.86 18-66 44.98+8.44 12-66 42.39+9.52  0.001>
Feeling Meaningful 9-53 34.1049.40 17-56 40.46+9.28 9-56 37.28+9.85  0.001>

Note: ACEs: Adverse Childhood Experiences; SOC: Sense of Coherence

To examine the assumption of normality in data distribution, kurtosis and skewness indices
were utilized, the results of which confirmed this assumption (values were within =1 for both
ACEs and SOC variables in both groups). Furthermore, an examination of standard z-scores
indicated that all scores fell within the standard range of +3. The Durbin-Watson statistic was
calculated to be within the range of 1.5 to 2.5 (1.95), indicating the independence of errors.
Additionally, the Variance Inflation Factor (VIF) and Tolerance index were both equal to 1,
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confirming the assumption of no multicollinearity. Figure 1 displays the scatter plot of ACEs
values against the predicted SOC values. As observed, the values of ACEs and the predicted
SOC exhibit a relatively linear relationship. Moreover, the relatively uniform dispersion of data
along the horizontal axis indicates homoscedasticity.
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Figure 1: Dispersion of Adverse Childhood Experiences and Sense of Coherence scores

To examine the normality of the residual distribution;” the Kolmogorov-Smirnov test was
employed; the resulting statistic was 0.024, which was insignificant at the 0.2 level, thereby
confirming the assumption of normality of the residuals.‘Based on this, the assumptions for
linear regression were met, allowing for the utilization of this test.

To verify the assumptions for logistic regression, linearity in the logit scale was tested, which
was not significant for either ACEs (p=0.956) or SOC (p=0.704), thus confirming this
assumption. Furthermore, to check the assumption of no multicollinearity, Tolerance indices
and VIF were calculated, both of which equaled 1, confirming the absence of multicollinearity.
Simple linear regression was used to.examine the predictability of SOC by ACEs. Upon
executing the model, the R? was found to be 0.172. This indicates that the proposed model is
capable of predicting 17.2% of the variance of the SOC. Additionally, the analysis of variance
confirmed the significance of the regression model (F=46.143, p<0.001). As shown in Table 3,
the unstandardized and standardized beta coefficients for ACEs are -1.068 and -0.415,
respectively, which are statistically significant (p<0.001); this implies that for every unit
change in ACEs, the SOC changes by 1.068 units in the opposite direction.

Table 3: Simple Linear Regression Model Coefficients for Predicting Sense of Coherence Based on Adverse
Childhood Experiences

Unstandardized Coefficients

B SE p t Sig.
(Constant) 106.108 6.739 - 24.649 <0.001
ACEs -1.068 0.157 -0.415 -6.793 <0.001

Note: ACEs: Adverse Childhood Experiences

Multiple logistic regression was employed to investigate the predictability of MS incidence by
ACEs and SOC. The Omnibus test (y*2)=25.728) indicated that the overall model is statistically
significant (p<<0.001); this means the regression model can predict the incidence of MS in
individuals. Furthermore, the Hosmer-Lemeshow test (y%s)=6.567) indicated a good fit of the
model to the data (p=0.584). This model was able to predict between 10.9% and 14.5% of the
variance in the criterion variable. The diagnostic accuracy of the regression model is presented
in Table 4. As observed, the regression model was generally able to correctly classify 67.4% of
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individuals as either patients or non-patients. The specificity of the model (correct classification
of non-patients) was 67.9%, and the sensitivity of the model (correct classification of patients)
was 67%.

Table 4: The Diagnostic Accuracy of Logistic Regression Model Predicting Multiple Sclerosis Based on Adverse
Childhood Experiences and Sense of Coherence

Predicted Percentage Correct
Non-Patient Patient
Observed Nor]-Patient 76 36 67.9
Patient 37 75 67
Overall Percentage 67.4

Table 5 displays the coefficients of the regression model. As observed, ACEs area significant
positive predictor for the incidence of MS (p=0.028). Given that the Odds Ratio (OR) is greater
than 1 (1.037), it is concluded that for every unit increase in ACEs, the odds of developing MS
increase by 3.7%, and vice versa. On the other hand, SOC is a significant negative predictor
for the incidence of MS (p=0.002). Given that the Odds Ratio is less than 1 (0.980), it is
concluded that for every unit increase in SOC, the odds of developing MS decrease by 2.1%,
and vice versa.

Table 5: Logistic Regression Model Coefficients for Predicting Multiple Sclerosis Based on Adverse Childhood
Experiences and Sense of Coherence

. 95% CL
B SE  Wald df- Sig. OR Down _ Up
ACEs 0.037 0.017 4804 <1 0.028 1.037 1004 1.072
SOC -0.021 0.007 10.033 1 0.002 0.980 0.967 0.992

(Constant) 0.991 1.229..0.650 1 0.420 2.694
Note: ACEs: Adverse Childhood Experiences; SOC: Sense of Coherence

To examine the mediating role of sense of coherence in the relationship between ACEs and the
incidence of MS, mediation analysis using bootstrapping (with 10,000 simulations) was
employed. As shown in Table 6, ACEs generally have a significant effect on the incidence of
MS (p=0.002). This effect is significant both directly (p=0.04) and indirectly through the SOC
(p<0.001). Ultimately, 37.8% of the total effect of ACEs on the incidence of MMS is mediated
by the SOC (p=0.002).

Table 6: Analyzing the Mediating Role of Sense of Coherence in the Relationship Between Adverse Childhood
Experiences and Multiple Sclerosis

95% CL
Down Up
Direct Effect 0.0025 0.040 0.0004 0.0042
Indirect Effect  0.0019 <0.001 0.0004 0.0047
Total Effect 0.0044  0.002 0.0021 0.0061
Mediated ratio  0.3782  0.002  0.1271 0.9236

Estimate  Sig.




Discussion

The study found a significant positive association between ACEs and MS incidence, especially
for familial experiences, aligning with some research but conflicting with others. This suggests
a complex, context-dependent relationship, supporting the need for further investigation into
mediating factors like SOC. Some studies [13, 15-19] report a link between these early life
events and the start or worsening of MS, whereas others [20-23] found no significant
correlation. The heterogeneity of these results provides an opportunity for a deeper
understanding of this complex phenomenon. Explaining this association requires a
biopsychosocial framework and can be justified through two primary pathways: a direct
biological pathway and an indirect behavioral pathway. In the biological pathway, chronic and
repetitive childhood stressors lead to persistent alterations in stress response systems,.such as
the Hypothalamic-Pituitary-Adrenal axis (HPA), resulting in a state of chronic inflammation
and immune system dysfunction. In the behavioral pathway, high-risk behaviors adopted by
individuals to cope with the psychological pain and suffering stemming from;such experiences
increase the risk of disease [32].

The second finding, indicated a significant negative correlation between ACEs and SOC. This
finding is consistent with numerous studies; however, the evidence in this-area is not entirely
uniform. While some researchers [33, 34] confirmed that childhood experiences play a
determinative role in the formation of SOC, others [35] failed to find such a relationship. To
elucidate this relationship, one must return to the core of salutogenic theory. Antonovsky
believed that SOC is not an innate trait but rather the resultof learning processes that begin at
birth and stem from exposure to constructive experiences. ACEs systematically dismantle the
foundations for forming a strong SOC by creating an unpredictable environment (undermining
comprehensibility), inducing a sense of powerlessness and helplessness (undermining
manageability), and conveying messages of worthlessness and meaninglessness (undermining
meaningfulness). An individual growing up-with such experiences enters adulthood with a
fragile and vulnerable worldview, rendering them more susceptible to subsequent life stressors
[29, 36].

The third finding of the study revealed that SOC and all its subscales have a significant negative
relationship with the incidence of MS. This finding aligns with a large portion of the research
literature while also contrasting with certain other findings. While some researchers [37, 38]
support our finding, others.[39, 40] were unable to find a significant difference in SOC levels
between patients and healthy groups or questioned its relationship with physical health. The
negative association between SOC and the incidence of MS can be explained from two
complementary. perspectives. On one hand, a low SOC may act as a pre-morbid vulnerability
factor, making the individual more susceptible to the physiological effects of stress. An
individual with a low SOC views the world as an uncontrollable and threatening place; this
attitude leads to chronic activation of stress response systems, immune system dysfunction,
and consequently, an increased risk of autoimmune diseases in susceptible individuals [41]. On
the other'hand, a low SOC can be a consequence of suffering from a chronic, unpredictable,
and debilitating disease like MS. The nature of MS, through its unpredictability (undermining
comprehensibility), induction of disability (undermining manageability), and challenging of
life's meaning (undermining meaningfulness), weakens all three components of SOC [30].
The most definitive and pivotal finding of this study revealed that SOC plays a mediating role
in the correlation between ACEs and the incidence of MS. This finding suggests that a
substantial portion of the deleterious impact of ACEs is exerted through the attenuation of this
psychological buffer. Although none of the reviewed studies had explicitly tested the mediation
model of SOC in the correlation between ACEs and the onset of MS, the findings of this study
are explicable within the existing theoretical framework. Indeed, the novelty of this research
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lies in bridging three distinct domains of inquiry: (1) the burgeoning literature on the
association between ACEs and physical morbidity, (2) salutogenic theory and the role of SOC
in health, and (3) research concerning risk factors for MS.

The mediation finding offers a coherent causal narrative: ACEs within the family shape the
child's worldview and attenuate their SOC [42]. A diminished SOC renders the individual, in
adulthood, highly vulnerable—both psychologically and physiologically—to life stressors
[30]. This chronic vulnerability, through the hyperactivation of stress response systems,
dysregulates the immune system and, ultimately, in the presence of genetic predisposition, may
manifest as an autoimmune disease such as MS [43]. This model underscores the paramount
importance of psychosocial interventions focused on bolstering SOC in survivors of childhood
trauma as a potential strategy for the prevention of chronic diseases in adulthood.

Finally, it is necessary to acknowledge that this study was subject to certain limitations. The
cross-sectional nature of the design limits the ability to draw definitive causal inferences. Data
were collected based on participant self-reports, which may be susceptible to recall bias.
Matching based solely on age and gender, failure to account for differences.in employment
status, marital status, and socioeconomic status, lack of control for other variables influencing
MS, and the omission of disease severity and type assessment in“patients constitute other
limitations of this study. Furthermore, individuals lacking access-to electronic devices for
completing questionnaires or those unwilling to join messaging platforms were excluded from
participation. The stated limitations may compromise the generalizability of the findings;
therefore, it is recommended that future studies employ longitudinal designs to better elucidate
these relationships and investigate the role of other demographic, psychological, and behavioral
mediators and moderators. The utilization of paper-and-pencil questionnaires may also prove
beneficial.

Conclusion

The study aimed to examine whether. SOC mediates the relationship between ACEs and MS
incidence, using mediation analysis:to assess the indirect effect of ACEs on MS through SOC.
Its findings provide a multidimensional and meaningful picture of the complex interaction
between early life experiences, psychological resources, and physical health in adulthood. The
pivotal result of this study,demonstrated that ACEs, particularly those occurring within the
family context and in relation to parents, constitute a significant risk factor for the development
of MS. However, the most critical inference of this research was the elucidation of the
psychological mechanism underlying this association; specifically, the destructive impact of
these experienees does not proceed solely through a direct biological pathway. Rather, a
substantial portion of this impact (approximately 38%) operates through the attenuation and
erosion-of a fundamental coping resource: the SOC. This finding implies that toxic childhood
stress, by shattering the individual's worldview and their ability to perceive life as a
comprehensible, manageable, and meaningful phenomenon, renders them more vulnerable to
future chronic pathogenic processes.

One of the key implications of this research is the necessity of expanding the perspective on
MS risk factors beyond purely genetic frameworks and moving towards an integrated
biopsychosocial model. The results confirm that the body "embodies" the individual's
psychological history, and relational experiences in childhood can lead to persistent
physiological alterations in stress response systems and immune function. This research
demonstrated that the family is not merely a social context but a biological environment
wherein the foundations of an individual's health or vulnerability to inflammatory diseases are
established. Therefore, trauma within the family can be considered a serious environmental
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risk factor alongside other established factor. These findings also shift the focus from a
pathogenic perspective to a salutogenic one, emphasizing the vital importance of protective
resources (SOC).

At an applied level, the results of this study have clear implications for the fields of prevention,
intervention, and health policy-making. At the prevention level, these findings highlight the
importance of investing in family health and preventing child abuse as a long-term strategy to
reduce the burden of chronic diseases. At the clinical level, this research identifies a specific
therapeutic target: the enhancement of SOC. For individuals with a history of ACEs,
psychological interventions focused on reconstructing the components of SOC can serve as an
effective strategy for reducing vulnerability. Ultimately, by linking psychological experiences
in childhood to a complex neurological disease in adulthood, this research underscores the fact
that mental health and physical health are inextricably intertwined, and that protecting
childhood is an investment in a lifetime of health.
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