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Adverse Childhood Experiences (ACEs) are linked to numerous detrimental effects on physical, mental, and behavioral well-

being. Nevertheless, no definitive threshold for ACE scores in relation to health consequences has been firmly established. This 

lack of clarity has resulted in the application of varying thresholds to classify elevated scores. The objective of this investigation 

is to determine a threshold at which ACEs demonstrate a notable connection to adverse long-term health conditions. To achieve 

this goal, a secondary examination was performed using information from a cross-sectional survey. Data were gathered 

employing the Adverse Childhood Experiences-International Questionnaire (ACE-IQ). Analyses involving descriptive 

statistics, nonparametric regression, and logistic regression were carried out on a cohort of 10,047 adults. Information 

encompassing demographics and self-reported health indicators was incorporated. Findings indicated that a threshold of four or 

more ACEs was markedly linked to higher incidences of chronic illnesses. Individuals reporting at least one chronic condition 

were nearly three times more likely (OR = 2.8) to fall into the elevated ACE category. Establishing a uniform threshold for 

ACE scores will support forthcoming studies exploring the influence of substantial ACEs across diverse cultures in assessing 

how early-life experiences affect health. 
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Introduction 

The term “Adverse Childhood Experiences” (ACEs) 

encompasses a broad spectrum of stressful events 

encountered during childhood [1]. These include various 

forms of abuse (emotional, psychological, physical, and 

sexual) as well as family challenges (such as substance 

abuse, mental health issues among household members, 

intimate partner violence, and criminal activity) [2, 3]. 

Additional categories involve emotional and physical 

neglect [3]; observing verbal, physical, or sexual abuse 

directed at other family members [4]; exposure to 

violence in the community [5]; and incarceration of a 

family member [6]. ACEs are defined as occurrences 

before age 18 that may recur, persist over time, and differ 

in severity [6, 7]. Such experiences are associated with a 

range of harmful outcomes affecting physical, mental, 

and behavioral health [8]. Despite this, a clear threshold 

indicating when ACEs substantially elevate the risk for 

chronic conditions has yet to be confirmed. 

Various instruments for assessing ACEs exist, ranging 

from 10 [9] to 31 questions [1], covering topics like 

abuse, neglect, household issues, and community 

violence. In this research, the focus was on identifying a 

numerical threshold for ACEs that correlates with health 

effects, independent of the instrument's total question 

count. It was posited that a specific threshold exists 

where the link between ACEs and chronic illness differs 

markedly above and below that level. Defining such a 

threshold would aid investigators by offering an 
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empirically supported benchmark for designating 

elevated ACE levels. 

Studies have demonstrated a strong connection between 

ACEs, brain development, and enduring health issues 

[10, 11]. The ongoing stress from childhood adversities 

can contribute to allostatic overload, leading to 

impairments in cardiovascular, hormonal, and immune 

functions [12–14]. Over recent decades, investigations 

into ACEs have linked them to conditions such as 

diabetes [15], depression [16], anxiety [17], psychiatric 

disorders [18], and obesity [19]. 

Following the landmark ACE study in the United States 

[9], professionals in fields like nursing, public health, 

medicine, social work, and criminal justice have explored 

the ties between ACEs and health [15], extending these 

inquiries internationally [20]. Yet, a standardized 

threshold for the number of ACEs needed to indicate a 

meaningful impact on adverse health results remains 

undefined. While a threshold of 4 ACEs is commonly 

applied [21], other studies have employed different 

levels, including 2 ACEs [22], 3 ACEs [23], 5 ACEs [24], 

or even several thresholds in a single investigation [25] 

to signify sufficient adversity for health effects. This 

inconsistency creates challenges and limitations in ACE 

assessment, underscoring the importance of defining a 

threshold [26]. Accordingly, this study seeks to pinpoint 

a threshold for “high” ACE exposure—the level at which 

ACEs show a significant association with unfavorable 

chronic health conditions. 

Materials and Methods  

Study design 

This investigation involved a secondary review of a 

nationwide dataset from Saudi Arabia. The primary 

research employed a cross-sectional approach to gather 

data from residents of Saudi Arabia regarding ACEs and 

particular health results. 

Participants 

The dataset utilized here originated from the National 

Family Safety Program (NFSP) in Saudi Arabia. In 2013, 

NFSP personnel gathered ACE-related data through an 

international partnership involving multiple countries 

and the World Health Organization (WHO). Details on 

ACEs and chronic illnesses were obtained from adult 

men and women aged 18 and older across various 

nations, including Saudi Arabia. 

Data collection 

Information was gathered across the 13 regions of Saudi 

Arabia; 182 sites within these regions were chosen 

randomly based on the nation's geographic divisions. The 

goal was to include at least one major and one minor city 

per region to ensure a representative cross-section of the 

population. Teams set up stations in public venues like 

malls, parks, and primary health centers for participant 

recruitment. Those who qualified, met criteria, and 

consented in writing received questionnaires, completed 

them privately, and deposited them in sealed containers 

[27, 28]. The initial dataset comprised 10,156 

individuals; 109 non-Saudi participants were removed 

for this analysis, yielding a final sample of 10,047. 

Overall, the sample reflects the Saudi populace, as all 13 

regions were included with attention to geographic, 

cultural, and societal differences. 

Measurement 

Data collection relied on a modified form of the Adverse 

Childhood Experiences-International Questionnaire 

(ACE-IQ). The ACE-IQ was created through 

collaboration between experts from the World Health 

Organization (WHO), the Centers for Disease Control 

and Prevention (CDC), and other international specialists 

in the area [1]. This self-administered tool targets 

individuals aged 18 and above. The questionnaire 

consists of 29 questions covering various forms of 

adverse experiences during childhood, such as items 

related to household dynamics; emotional, physical, or 

sexual mistreatment; violence from peers; observing 

violence in the community; and contact with collective or 

war-related violence. As noted earlier, the present 

investigation represents a secondary examination of an 

existing dataset [5]. In that original work, the category 

concerning collective violence was omitted because it did 

not align with Saudi cultural context [5]. A comparable 

exclusion of this category occurred in a study from South 

Korea for similar cultural reasons [29]. Consequently, the 

analysis incorporated the remaining 25 questions 

grouped into 12 domains. Scores on this adapted ACE-

IQ could range from 0 to 25. 

The ACE-IQ has demonstrated acceptable reliability and 

validity across multiple nations, including China (r = 

0.29; [30]) and Nigeria (r = 0.72; [31]). In the Saudi 

context, the instrument underwent initial testing with 200 

individuals to evaluate its suitability in terms of culture, 

society, and ease of understanding [5]. It was translated 

into Arabic, back-translated into English, adjusted for 
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cultural relevance where necessary, and confirmed for 

validity by Almuneef and colleagues (2014) in their 

Saudi-based study [5]. 

Variables examined in this research encompassed 

demographic factors (including gender, age, educational 

attainment, employment status, marital status, and 

urban/rural residence), the overall ACE-IQ score, and the 

count of self-reported chronic conditions (encompassing 

diabetes, hypertension, coronary heart disease, chronic 

respiratory disorders, liver conditions, obesity, and 

depression). 

Ethical consideration 

The original study's protocol received approval from an 

ethics review committee in Saudi Arabia. For the current 

secondary analysis, the dataset was acquired from the 

lead investigator of the primary research. All participant 

responses remained anonymous and were utilized solely 

for research objectives. Furthermore, no personally 

identifiable health details from respondents were 

included in the findings. 

Data analysis 

Analyses were conducted using the Statistical Package 

for the Social Sciences (SPSS), version 28. Descriptive 

statistics were computed for demographic details, ACE 

prevalence, and rates of chronic conditions, yielding 

frequencies and percentages. Nonparametric regression 

was applied to detect any threshold in the association 

between ACE levels and chronic disease occurrence. 

Subsequently, logistic regression was employed to assess 

the association between dichotomized ACE groups (low 

versus high) and the probability of having chronic 

diseases. Covariates in the logistic model included 

various demographics (gender, age, marital status, 

education, and employment). Given that employment 

was a nominal variable with three categories 

(unemployed/retired, employed, student), it was recoded 

into two dummy variables (employed versus others, and 

student versus others). 

Results and Discussion 

Sample characteristics 

Most participants in the sample of 10,047 (64%) fell 

within the 18–37 age range (mean = 34.3; SD = 11.3). 

Males comprised 52% of the respondents, and the vast 

majority (86.8%) resided in urban areas. Slightly more 

than half (58.6%) had completed high school or less 

education, approximately half (51.6%) were in 

employment, and 58.7% were married (Table 1). 

Table 1. Demographic information (N = 10,047). 

Variables N % * 

Age (Mean = 34.3) 10,029  

18–27 years old  34.0 

28–37 years old  30.0 

38–47 years old  20.0 

48–57 years old  13.8 

58 years old or older  2.2 

Gender 10,028  

Female  47.6 

Male  52.4 

Geographical setting 10,047  

Urban  86.8 

Non-urban  13.2 

Education 9938  

High school or below  58.6 

College or above  41.4 

Occupation 9808  

Unemployed  28.8 

Employed  51.6 

Students  16.3 

Retired  3.4 

Marital status 9942  

Married  58.7 

Not married  41.3 

* Total equals 100.1% due to rounding. 

Prevalence of ACEs and chronic diseases 

In the study cohort, participants reported an average of 

5.8 ACEs (SD = 5.0, range = 0–25), with 87.6% 

indicating exposure to at least one ACE. The highest 10% 

of respondents experienced thirteen or more ACEs, while 

the top 5 percent had fifteen or more; two individuals 

endorsed all 25 ACEs. Further details on the distribution 

of ACE frequencies within the sample are presented in 

Table 2. Close to 40% of participants indicated a 

diagnosis of at least one chronic condition, and around 

20% reported two or more such diagnoses. The most 

commonly reported chronic illnesses were hypertension 

and diabetes (20 percent and 17.1 percent, respectively). 

Table 2. Prevalence of ACEs and CD (N = 10,047). 

Variables % Mean 
Std. 

Dev. 

ACEs total score (25 items)  5.77 4.97 

0 ACEs 12.4   
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1 ACE 10.0   

2 ACEs 10.8   

3 ACEs 8.9   

4 + ACEs 57.9   

Chronic diseases total number (7 

diseases) 
 0.77 1.29 

No chronic diseases 60.7   

1 chronic disease 19.7   

2 chronic diseases 11.1   

3 chronic diseases 4.4   

4 + chronic diseases 4.1   

Chronic diseases    

Diabetes 17.1   

Hypertension 20.0   

Coronary heart disease 5.9   

Chronic respiratory disease 12.3   

Liver disease 5.2   

Obesity 4.2   

Depression 12.3   

Identification of a cut-point for a high ACE level 

Nonparametric regression was conducted to detect any 

threshold in the relationship between the overall ACE 

count and the occurrence of chronic conditions (Figure 

1). Examination of the smoothed regression curve reveals 

no noticeable link between ACEs and chronic disease 

until reaching a total of four or more ACEs. At 4 ACEs 

and beyond, the curve rises steadily in a linear pattern 

without any further plateaus. This trend confirms a 

threshold of 4 ACEs in the association between ACE 

exposure and chronic disease rates within this cohort. 

 

Figure 1. Frequency of chronic diseases by ACE 

exposure 

Link between ACEs and chronic disease 

To explore how ACEs relate to chronic disease, a logistic 

regression was conducted comparing participants with 

fewer than 4 ACEs to those with 4 or more. The analysis 

accounted for demographic factors such as age, sex, 

education level, employment, residential setting, and 

marital status. The model was statistically significant, 

χ²(8) = 1098.6, p < 0.001, and explained 14.6% of the 

variation in chronic disease prevalence. Individuals 

reporting at least one chronic illness were nearly three 

times as likely (OR = 2.8) to be in the high ACE category. 

Age and gender also significantly influenced outcomes: 

older participants had a slightly higher likelihood (1.1 

times per age group) of chronic disease, whereas men 

were 31.7 percent less likely than women to have a 

chronic condition in this cohort (Table 3). 

Table 3. Relationship between ACEs and chronic 

disease. 

Variable B S.E. p 
Exp 

(B) 

Geographical setting 0.05 0.066 0.427 1.054 

Gender −0.38 0.051 <0.001 0.683 

Age 0.05 0.002 <0.001 1.047 

Marital status −0.08 0.054 0.120 0.919 

Education −0.09 0.048 0.071 0.918 

Employed vs other −0.07 0.058 0.199 0.928 

Student vs other 0.04 0.083 0.644 1.039 

ACEs group (< 4, ≥ 4) 1.04 0.047 <0.001 2.832 

Variability in threshold values for ACE scores across 

research has resulted in the application of diverse 

thresholds in various investigations. In this investigation, 

we effectively established a threshold for ACEs 

concerning the occurrence of chronic illnesses. Findings 

indicate that an ACE score of ≥4 is markedly linked to an 

elevated likelihood of developing chronic conditions. We 

additionally suggest that this threshold may be applied 

independently of the specific ACE assessment tool 

employed. Accordingly, a score of four or higher ACEs 

represents a threshold associated with adverse health 

consequences. 

Distinctively, this research explored the existence of a 

threshold for ACEs with respect to particular chronic 

illnesses. Our advancement in the field of ACEs and 

health involves pinpointing a level where ACE scores 

demonstrate a notable connection to unfavorable long-

term health issues. Until now, investigators have 

employed inconsistent threshold values for ACEs lacking 

empirical rationale. Via this research, we pinpointed four 

ACEs as the level at which a notable link emerged 

between ACEs and ongoing health problems. The link 

between ACEs and chronic illnesses became evident 



Krukowski et al.                                                                                 J Med Sci Interdiscip Res, 2024, 4(1):50-56  
 

 

 

54 

starting at four ACEs and escalated steadily as ACE 

counts rose above that point. These findings endorse 

adopting four ACEs as a threshold to distinguish elevated 

ACE levels in studies exploring ACEs and chronic 

illness. 

The typical ACE count (mean = 5.8) among the research 

participants aligns with earlier findings from additional 

emerging nations, including China [32], the Philippines 

[33], and Brazil [34]. Among those involved in this 

research, hypertension and diabetes emerged as the 

predominant chronic conditions reported. Obesity, 

diabetes, and hypertension rank among the primary five 

health threats in Saudi Arabia [35]. Roughly one-third of 

adult Saudis experience several ongoing health issues 

[36], even though the overall disease impact declined 

from 1990 to 2017 [35]. Chronic illnesses indeed 

constitute a key concern for public health in Saudi Arabia 

[37]. Limited access to healthcare services in early 

adulthood could play a role in the elevated rates and 

impact of risk elements, encompassing chronic 

conditions, within the Saudi populace [35, 38]. 

Findings from this research reinforce employing an ACE 

score of ≥4 in evaluations of the connection between 

ACEs and chronic illnesses. Specifically, individuals 

with chronic conditions showed almost triple the 

likelihood of belonging to the group with >4 ACEs. This 

pattern aligns with investigations conducted globally. For 

instance, in a sample from Iraq, household dysfunction 

correlated with a 98% rise in chronic physical conditions, 

while abuse correlated with an 81% rise [39]. In U.S. 

samples, ACEs served as indicators for conditions like 

heart disease, stroke, and chronic obstructive pulmonary 

disease [40]. ACEs are thought to trigger enduring 

biological and psychological alterations that contribute to 

poor health results [40–43], offering a potential 

mechanism for the strong association observed between 

ACEs and chronic illnesses. 

Limitations and strengths 

Several constraints apply to this research. Initially, as a 

re-analysis of pre-existing dataset, it is constrained by the 

health variables, instruments, and participant groups 

from the primary investigation [44]. Next, ACE data 

were gathered retrospectively, potentially introducing 

recall inaccuracies and misreporting, a common 

drawback of self-reported data [45]. Moreover, Saudi 

Arabia possesses distinct societal, cultural, and faith-

based standards influencing child development and 

upbringing, similar to other nations. This investigation 

enhances the worldwide understanding of ACEs and 

health. The inclusion of a substantial, nationally 

representative participant pool represents an additional 

asset. 

Conclusion 

This research pinpointed a standardized ACE threshold 

deemed adequate to influence health outcomes. The 

established threshold of ≥4 ACEs offers direction for 

subsequent investigations on ACEs. Validation of this 

elevated ACE threshold is recommended in upcoming 

research involving varied groups and medical issues. 

Data on the occurrence of ACEs and chronic illnesses in 

Saudi Arabia have likewise been documented. Health 

systems ought to prioritize creating and implementing 

initiatives and interventions aimed at timely 

identification and mitigation of ACEs to improve overall 

well-being worldwide. Incorporating ACE screening into 

routine healthcare represents an initial measure to detect 

individuals vulnerable to ACE-related health effects, 

succeeded by initiatives for preventing chronic illnesses 

to alleviate the impact of chronic conditions in Saudi 

Arabia. 
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