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ABSTRACT 

GEOGRAPHICAL DISPARITY OF ADVERSE CHILDHOOD EXPERIENCES AND 

CHRONIC DISEASES IN SAUDI ARABIA 

MAY 2020  

FAHAD ALHOWAYMEL, B.S.N., KING SAUD UNIVERSITY, SAUDI ARABIA 

M.S.N., UNIVERSITY OF HARTFORD

Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST 

Directed by: Professor Karen A. Kalmakis 

Background: Adverse childhood experiences (ACEs) have been linked to numerous 

negative physical and mental health outcomes and have been shown to increase risk for chronic 

diseases in adulthood. In Saudi Arabia, few studies have examined ACEs prevalence and their 

relation to chronic diseases across geographical settings.  

Purpose: The purpose of this study was to examine ACEs prevalence and association 

with chronic diseases across the provinces of Saudi Arabia, and to determine the moderating 

effect of geographical setting on the ACE-chronic disease relationship.  

Methods: A cross-sectional design was used with an existing Saudi national dataset from 

the National Family Safety Program in Saudi Arabia. A total of 6,356 participants were obtained 

from the original sample, all of them were Saudi adults aged 18 years or older. The data analyses 

included: descriptive statistics, t-test, chi-square, and logistic regression.  

Results: The results of the analyses revealed high rates of ACEs in Saudi Arabia as 

87.7% of participants reported at least one ACE, and 49.2% reported 4 or more ACEs. There was 

a statistically significant geographical difference of ACEs between urban and non-urban settings, 

with higher mean ACEs score for those who lived in urban settings. The results also showed that 

37.6% of the total participants had at least one of the included chronic diseases. There was no 
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statistically significant difference in chronic disease prevalence between urban and non-urban 

settings. However, there was a statistically significant relationship between ACEs and chronic 

diseases in Saudi Arabia. This relationship was moderated by geographical setting, with greater 

association among those who reported ACEs and lived in urban settings.  

Conclusions: This study revealed important results about ACEs prevalence in Saudi 

Arabia, and relationship between ACEs and chronic diseases, as well as the moderating effect of 

geography. The results provided insights about ACEs that may help in evaluating, refining, and 

developing strategies for healthcare in Saudi Arabia. Knowledge of these results can inform 

healthcare policymakers in the country about the importance of ACEs effect on health. Specific 

interventions and initiatives are required to track, regularly screen for, and prevent ACEs in 

Saudi Arabia, with a focus on underserved populations. 

Keywords: adverse childhood experiences, ACEs, chronic diseases, Saudi Arabia 
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CHAPTER 1 

INTRODUCTION 

Background of the Study 

Childhood experiences are commonly linked to adult behavior, and adverse childhood 

experiences (ACEs) have been a major topic in the field of healthcare. ACEs have been shown to 

increase the risk of poor mental and physical health in adulthood (Felitti et al., 1998). ACEs 

disrupt neurodevelopment, impacting the structure and function of the brain, which leads to the 

development of chronic diseases (Armstrong, 2006; Edwards, Holden, Felitti, & Anda, 2003). 

Besides their impact on individuals’ health, the lifetime costs attributed to ACEs are high. The 

estimated lifetime costs of an individual experienced childhood maltreatment are $210,012 

(Fang, Brown, Florence, & Mercy, 2012). This is concerning as, on a global context, six out of 

ten people are estimated to have experienced at least one ACE (Brown et al., 2010) 

ACEs refer to multiple and a wide spectrum of possible events that cause stress in 

children (World Health Organization (WHO), 2018a). They come with recognizable 

characteristics: they occur prior to 18 years of age, they are often repeated over time, and they 

vary in severity and harm (Cambron, Gringeri, & Vogel-Ferguson 2014; Kalmakis & Chandler, 

2014). ACEs include childhood abuse (psychological, emotional, physical, and sexual abuse) and 

household dysfunction (substance misuse or mental illness affecting members of the family, 

domestic violence, and criminal behavior) (Anda et al., 2010; Dube et al., 2003); physical and 

emotional neglect (Dube et al., 2003); witnessing verbal, physical, and/or sexual mistreatment of 

other family members (Hamdullahpur, Jacobs, & Gill, 2018); community violence (Almuneef, 

Qayad, Aleissa, & Albuhairan, 2014); and having an incarcerated household member (Cronholm 

et al., 2015). Cronholm et al. (2015) expanded ACEs to include children who experienced 
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discrimination, lived in in unsafe neighborhoods, experienced bullying, or lived in foster care. 

ACEs, including the previously mentioned forms and attributes, influence the health of people 

and this leads to multiple negative consequences to the individual’s physiological, psychological, 

and behavioral health (Kalmakis & Chandler, 2015) 

 ACEs have shown to increase the risk of having chronic diseases later in life. Chronic 

diseases linked to people with ACEs have increased in magnitude and variety during the last 

decades, which emphasizes the role of ACEs in this growth. ACEs have been related to diabetes 

(Lynch, Waite, & Davey, 2013), depression (Danese et al., 2009), anxiety (Tran, Dunne, Vo, & 

Luu, 2015), mental disorders (Choi, DiNitto, Marti, & Choi, 2017), obesity (Iniguez & 

Stankowski 2016), an overall decrease in wellbeing and happiness (Al-Shawi & Lafta 2015), and 

many other chronic diseases and conditions. Many studies worldwide have confirmed the 

relationship between them and chronic diseases (Dong et al., 2004). However, developing 

countries, such as the case of the Kingdom of Saudi Arabia, there is a significant gap in 

information resulting from lack of historical research related to ACEs and their consequences 

(Almuneef, Qayad, Aleissa, & Albuhairan, 2014). This is especially the case when it concerns 

underserved areas such as in some non-urban settings. These areas are not appropriately 

considered in any credible and relevant studies.  

There is an obvious and rapid increase in chronic diseases worldwide during the past few 

decades. In 2001, 60% of the total deaths around the world (56.5 million) were contributed to 

chronic diseases. Chronic diseases also constituted 46% of the global burden of diseases and the 

number is expected to increase to 57% by 2020 (WHO, n.d.). In Saudi Arabia, there are many 

chronic diseases that were listed amongst the ten risk factors for Disability Adjusted Life Years 

(DALY), such as high blood pressure and obesity (Institute for Health Metrics and Evaluation, 
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2016). Hypertension was one of the four risk factors of DALYs that increased from 11.5% in 

2005 to 15.2% in 2013 (Al-Hamdan et al., 2010; El Bcheraoui et al., 2014). 

In Saudi Arabia, the focus on ACEs began in 2013 when the National Family Safety 

Program (NFSP) collected national data to examine ACEs. Since then, few studies have 

examined the prevalence of ACEs in the country, however, investigators have not differentiated 

between geographical locations. Studies mainly focused on populations in large cities such as 

capital cities of the Saudi provinces. Few studies worldwide have considered non-urban settings 

while examining ACEs. This is significance as non-urban settings significantly differ from large 

cities or urban settings and in many ways. For example, people who live in non-urban settings of 

Saudi Arabia tend to be considerably less educated. Other environmental factors could also 

contribute to the geographical difference such as schools’ environment in most non-urban 

schools that are not qualified and healthy as in urban settings. This affects how parents, teachers, 

and community members deal with children – which commonly results in maltreatment and 

adverse experiences in general. Lastly, child protective services are available in large cities or 

urban settings but not extended to other settings (Almuneef, Qayad, Aleissa, & Albuhairan, 

2014). Considering these differences, ACEs research in non-urban settings is highly needed. 

Statement of the Problem  

While ACEs have been studied worldwide and connected to many of the negative health 

outcomes, there is a shortage of information regarding ACEs in Saudi Arabia, specifically in 

non-urban settings. With strong evidence of the association between ACEs and health, it is 

important to establish the prevalence of ACEs in non-urban Saudi Arabia in order to inform 

health care systems. This study addressed the gap in knowledge about ACEs in non-urban Saudi 

Arabia compared to other urban, providing policymakers and legislators with knowledge they 
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may use to appropriately provide services across all areas, in an effort to decrease the occurrence 

of chronic diseases related to ACEs. 

Purpose of the Study  

The purpose of this study was to examine the geographical prevalence of ACEs across 

the provinces of Saudi Arabia, and to establish the prevalence of chronic diseases, specifically 

diabetes, hypertension, coronary heart disease, chronic respiratory disease, liver disease, obesity, 

and depression across the provinces. The author aimed to clarify the difference in prevalence 

rates of ACEs and chronic diseases and the relationship between them in urban and non-urban 

Saudi Arabia using an existing national dataset. The short-term goals of this study were to 

provide an overview of the impact of ACEs on chronic diseases and address the gap in 

knowledge regarding the relationship between ACEs and chronic diseases in non-urban Saudi 

Arabia. The long-term goal was to inform legislators about the necessity to expand the healthcare 

services, programs, and resources to underserved areas.   

The specific aims and hypotheses of this study included: 

Aim1: Determine differences in ACEs prevalence by geographical settings (i.e. urban and non-

urban) in Saudi Arabia. 

Hypothesis1: Individuals who live in urban settings will have higher prevalence of self-reported 

ACEs compared to those who live in non-urban settings.  

Aim2: Determine differences in chronic diseases prevalence by geographical settings (i.e. urban 

and non-urban) in Saudi Arabia. 

Hypothesi2: Individuals who live in non-urban settings will have higher prevalence of chronic 

diseases compared to those who live in urban settings. 
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Aim3: Determine the relationship between ACEs prevalence and chronic diseases among Saudi 

adults, and if this relationship is moderated by geographical settings (i.e. urban and non-urban).  

Hypothesis3a: ACEs are associated to chronic diseases in Saudi Arabia. 

Hypothesis3b: Geographical setting moderates the relationship between ACEs and chronic 

diseases. 

Significance of the Study  

As abovementioned, chronic diseases have been linked to ACEs worldwide. However, it 

is still vague in Saudi Arabia. Limited studies examined the impact of ACEs on Saudi Arabian 

adult’s health, and chronic diseases. More importantly, no study has examined the relationship 

between ACEs and chronic diseases in non-urban Saudi Arabia. The socioeconomic status and 

the absence of adequate protective, preventive, and educational programs and services in most of 

non-urban settings may increase vulnerability to ACEs and chronic disease. Thus, this study was 

significant because it determined the prevalence of ACEs among Saudi adults and the 

relationship between ACEs and health, especially on the increased rate of chronic diseases.  

This study was also significant because its results will set the platform to and alert 

policymakers and legislators of the importance of expanding the governmental services to non-

urban people and controlling the increased rate of chronic diseases. The results of this study will 

also help enhancing current existing protective programs for children and establish new ones. 

They will also emphasize the benefits of ACEs prevention in minimizing chronic diseases rate 

which is congruent with the Saudi Arabia’s Vision for 2030. The knowledge will have positive 

social and environmental implications and can prompt change in people’s behaviors and attitudes 

towards children and seek a social movement towards enhancing homes’ and schools’ 

environments for the betterment of the health and lives of children.  
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Theoretical Framework 

To determine the differences of ACEs and chronic diseases prevalence between 

geographical settings, as well as the relationship between them, the Life Course Health 

Development (LCHD) framework by Halfon & Hochstein (2002) was applied (Appendix B and 

Figure 1). This framework provides a helpful tool to explain an individual’s health, health 

outcome trajectories and how they are influenced by interaction with surroundings and early 

events. While an individual’s health can be affected by the surrounding environment, symptoms 

may not be obvious until the situation worsens. The LCHD provides a holistic approach where it 

posits the importance of risk factors, protective factors, and early-life experiences that occur 

during critical period of growth and development. Identifying these factors and events would 

help promote health later in life and enhance treatment methods (Halfon & Hochstein, 2002).  

The LCHD framework is discussed by Neal Halfon and Miles Hochstein in 2002 to 

elucidate the pathways of an individual’s health development over a lifetime and to guide 

framing effective health policy. In this framework, the health of individuals is considered 

dynamic (Halfon & Hochstein, 2002). The LCHD framework is constructed of four principles: 1- 

health is the result of various dynamic determinants that change over time, 2- “health 

development is an adaptive process” that is comprised of interactions between the determinants 

of health and the biobehavioral regulatory system, 3- variations in health development pathways 

are results of “cumulative risk and protective factors and other influences” that are set into the 

biobehavioral regulatory systems within a critical period of time, 4- “the timing and sequence of 

biological, psychological, cultural, and historical events and experiences” impact the health and 

growth of an individual and population at large (Halfon & Hochstein, 2002, p. 433). Thus, this 
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framework is primarily based on the causation, process, mechanisms, and the time of health 

development.  

Figure 1 displays the components and principles of the LCHD that Halfon and Hochstein 

(2002) adapted from Worthman (1999). In this figure, multiple environments form the 

macrocontext that interacts with the next level, the microcontext, which illustrates the design 

strategies, processes, and mechanisms of health development, which result in various health 

consequences (Halfon & Hochstein, 2002). According to the LCHD, the macrocontext is 

composed of genetic endowment, physical environment, social environment, family 

environment, psychological environment, culture and policy environment, and healthcare 

system. These environmental contexts are dynamic and collectively influence an individual’s 

health development. An interaction of two or more contexts could occur with maybe a greater 

influence of one on another (Halfon & Hochstein, 2002). For example, families with low income 

may not afford to live in healthy neighborhood or areas where they can live healthier lives. So, 

poor families live in unhealthy neighborhoods and become at higher risk to being exposed to 

adverse early experiences. In relation to this current study, the author suggests that people who 

live in non-urban settings may not be able to access high-quality healthcare and protective 

services as in urban settings which can result in lack of tracking of their health status and their 

influences, such as ACEs. These factors shape an individual’s behavior in different stages of life.  

The microcontext in the LCHD framework is comprised of the design, process, 

mechanisms, and regulatory process of health development. Individuals go through stressful 

events where regulatory processes are the ways that the body attempt to maintain stability and 

functionality. They include but are not limited to, the nervous, endocrine, and immune systems, 

where they act as information systems responding to internal and external stressors on the body 
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and trigger adaptation (Halfon & Hochstein, 2002). In terms of the mechanisms of health 

development, they are defined as the effects that influence health consequences. There are two 

types of mechanisms according to the LCHD: cumulative and programming. The cumulative 

mechanism occurs as repeated exposure throughout an individual’s life course independent from 

the timing of experiences. However, programming mechanism is about the risk exposure in 

which events occur during critical and sensitive periods of growth and could cause permanent 

alterations to the body (Halfon & Hochstein, 2002). Lastly, developmental health outcomes are 

viewed in the LCHD framework and characterized as life expectancy, functional capacities, 

disease, disability, dysfunction, and school and job readiness and performance. These expected 

health outcomes are results of health development of an individual, which is defined in this 

framework as a “lifelong adaptive process that builds and maintains optimal functional capacity 

and disease resistance” Halfon & Hochstein, 2002, p. 437).  

This framework, with its principles and details, was found compatible with this study’s 

review and hypotheses. The literature review of this study, in chapter 2, provides ample evidence 

of the high prevalence rate of ACEs across different contexts and differences in exposure to 

ACEs influences by factors such as geography. It also highlights the relationship between ACEs 

and negative health outcomes, and the pathways of the relationship. Furthermore, this study 

hypothesized that geography as an important factor in growth and development of an individual 

affect ACEs and chronic diseases prevalence. Geography is a very important factor and 

especially in developing countries as the case with Saudi Arabia where it explains and analyzes 

the distribution of services and facilities including healthcare services. Healthcare services such 

as primary and protective are important in detecting early determinants of health such as ACEs. 

The study also hypothesized that ACEs is related to chronic diseases development later in life. 



 

 9 

The relationship between ACEs and chronic diseases can be influenced by factors and 

environments that is represented in the macrocontexts of the LCHD framework as explained 

above. Therefore, the LCHD framework was found pertinent to guide this study. 

Summary 

 While ACEs have been alarmingly reported worldwide, researchers began to investigate 

and examine them extensively since the late 1990s. They have been shown to alter the health of 

people, families, and communities at large. Given these facts, Saudi Arabia lacks studies 

investigating ACEs and their impact on the national health. Few studies have examined them in 

the country, yet no study has considered a non-urban underserved population where those people 

do not have sufficient access to advanced healthcare services, sources and protective programs 

especially those for children and families. Therefore, this study with its aims and hypotheses 

attempted to fill the gap in knowledge and elucidated the prevalence of ACEs in Saudi Arabia, 

with the focus on their association to chronic diseases in urban and non-urban Saudi Arabia. This 

study highly considered non-urban settings, and their communities and population as they play a 

significant role in development, economic stability, and social and health structures. This study 

was the first of its type to investigate ACEs in non-urban Saudi Arabia. The findings of this 

study will help healthcare-related and other policymakers to create and reshape programs, 

services, delivery and access to the public. 
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CHAPTER 2  

LITERATURE REVIEW  

Healthcare in Saudi Arabia  

 In Saudi Arabia, there are three primary sectors that provide healthcare services to the 

public including the Ministry of Health (MOH) (general hospitals, specialist hospitals, and 

primary health care centers), other governmental sectors, and the private sector (Alghamdi, 

2012). As of its primary role in the Saudi health system, the MOH controls, manages, directs, 

and finances the entire healthcare system in the 13 provinces of Saudi Arabia (Alghamdi, 2012). 

Ministry of Health (MOH)  

The MOH is the main provider of health care services in the 13 provinces of Saudi 

Arabia. It delivers 62% of all healthcare services through general hospitals, specialist hospitals, 

and primary health care centers (Walston, Al-Harbi & Al-Omar, 2008; Mobaraki & Söderfeldt, 

2010). First, the general public hospitals are mainly operated by the MOH and provide tertiary 

services in cities and large towns. They are connected with specialist hospitals through a referral 

system or program (Al-Ahmadi & Roland, 2005). Of the total hospitals (general, specialist, and 

private) in Saudi Arabia (487), there are 282 (60%) general public hospitals with over 43,000 

beds (MOH, 2018). Second, specialist hospitals in Saudi Arabia are related to the MOH, but each 

hospital is mainly operated by an organization depending on location. They are located within 

the main vital cities where they provide highly qualified healthcare services in specific 

specialties such as cancer and transplant surgeries. Examples for these hospitals are King Faisal 

Specialist Hospital and King Khalid Eye Specialist Hospital (Alghamdi, 2012). The other 

governmental hospitals, including specialist hospitals, are 47 (10%) of the total hospitals in the 

country, with over 12,000 beds (MOH, 2018). Lastly, primary health centers are located and 
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provide services in urban and non-urban settings. Primary health care centers in Saudi Arabia 

constitute of 2361 centers (MOH, 2018). Services provided include promotional, preventive, and 

curative services (Al-Yousuf, Akerele, & Al-Mazrou, 2002). However, some non-urban settings 

as in some sub-urban and rural lack some of the fundamental and important services that should 

be provided to the whole population. For example, as of my interest in ACEs in Saudi Arabia, 

Almuneef, Qayad, Aleissa, & Albuhairan (2014) stated that child and family protective services 

and programs in Saudi Arabia are provided in large cities, mostly urban, in particular and do not 

extended to other non-urban settings.  

Other Sectors 

 Other healthcare providers sectors include other governmental sectors besides the MOH 

and the private sector. 18% of the healthcare services in Saudi Arabia are provided through other 

governmental sectors. These sectors belong to national organizations such as the teaching 

hospitals at most of Saudi universities for relevant disciplines, hospitals of ARAMCO, a 

prominent Saudi oil company, and the Ministry of Defense and Aviation. These hospitals, and 

other healthcare providers in this category, mainly provide services to their employees and their 

families, and to other people when needed (Alghamdi, 2012; Walston, Al-Harbi & Al-Omar, 

2008). The private sector, unlike the public one, provides healthcare to the population in Saudi 

Arabia for relevant fees. The private sector delivers 20% of all healthcare services in the country 

(Walston, Al-Harbi & Al-Omar, 2008). There are numerous private health care providers that 

mainly offer their services in the main cities and large towns. As of 2017 there are 158 private 

hospital, 276 private medical groups, and 61 private clinics in Saudi Arabia (MOH, 2018). 
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Adverse Childhood Experiences (ACEs) 

Introduction 

While childhood experiences are commonly linked to adult behavior, adverse childhood 

experiences (ACEs) have been a major topic in the field of healthcare. The wide spectrum of 

those interested in the topic includes researchers, nurses, physicians, sociologists, psychologists, 

public health workers, and patient advocates. The interest in ACEs followed a collaborative 

project between the Centers for Chronic Diseases Control and Prevention (CDC) and Kaiser 

Permanent (Felitti et al., 1998). The study examined the relationship between ACEs and adult 

health among 17,000 adults who attended a health center in California (Felitti et al., 1998).  This 

large-scale study was conducted following a smaller study among participants in a weight loss 

program that found participants believed their obesity protected them from sexual or physical 

abuse (Lynch, Waite, & Davey, 2013).  The aim of the study was to examine and determine the 

association between ACEs and many of the leading causes of death among adults (Felitti et al., 

1998). The research was conducted at Kaiser Permanente in California (CDC, 2016). 

The magnitude and quantity of ACEs researches have increased since the original study 

in 1998, resulting in many more research studies and a progressive development of the concept 

of ACEs (Kalmakis & Chandler, 2014). Many of the studies that followed used the data gathered 

during the Kaiser study (Hillis et al., 2000; Dube et al., 2003; Brown et al., 2010). ACEs have 

been the focus of many studies across several disciplines, including nursing, public health, 

medicine, social services, and criminal justice (Lynch, Waite, & Davey, 2013). The study of 

ACEs and health has expanded internationally, indicating global concern for the effects of ACEs 

on health. According to the WHO, ACEs are among the most intensive and frequently occurring 

sources of negative health outcomes for adults (WHO, 2018a).  
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Kalmakis & Chandler (2014) clarified the concept of ACEs as "childhood events, varying 

in severity and often chronic, occurring within a child's family or social environment that cause 

harm or distress, thereby disrupting the child's physical or psychological health and 

development" (p.1495). Since this development of the concept was introduced, there has been a 

significant increase in the use of ACEs, and an application of the concept in globally diverse 

communities.  

ACEs are associated with multiple negative psychological, physiological, and behavioral 

health consequences (Kalmakis & Chandler, 2015). Furthermore, they have been associated with 

various socioeconomic, demographic, and familial factors (Soares et al, 2016), and resources 

(Naicker, Norris, Mabaso, & Richter, 2017). ACEs affect both males and females, although the 

prevalence by gender differs globally (Almuneef, Qayad, Aleissa, & Albuhairan, 2014; 

Haatainen et al., 2003; Kim, 2017; Masuda et al., 2007). Further evidence for different exposures 

to, negative health outcomes of, and health risk behaviors related to ACEs will be explained in 

detail in this chapter.  

The main aims of this review were 1) to understand the up to date knowledge on ACEs 

prevalence on global contexts with more details about the factors associated with the differences 

in ACEs occurrence. 2) to understand the relationship between ACEs and health outcomes, more 

specifically chronic diseases and explore the pathways by which the relationship go through, 

using current knowledge.  

Search Strategies  

 The following online databases were searched extensively to identify articles on ACEs: 

Cumulative Index to Nursing and Allied Health Literature, American Psychological 

Association’s PsychINFO, Academic Search Premier, and PubMed. Because of the recent vast 
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growing of the body of knowledge about ACEs and to ensure including the most recent studies in 

the review, the research was limited to the last ten years (2009-2019). The main searched term in 

all databases was “adverse childhood experiences” or “ACEs”; this term was also searched in 

combination with “chronic diseases or conditions” to ensure accessing articles relevant to the 

hypotheses of this dissertation. 

Inclusion Criteria 

 The inclusion criteria included articles published in English, peer reviewed, focused on 

ACEs in the time between 2009 and 2019. Inclusion criteria extended to include at least one 

study from each of the six continents (Asia, Africa, North America, South America, Europe, and 

Australia) to comprehensively review and globally understand ACEs (Appendix A and Table 1). 

Exclusion criteria included opinion articles, editorials, books, abstracts, and conference 

summaries. The initial search yielded 1,791 articles, of which 374 were duplicates and were 

removed. So, it yielded a net of 1,417 results acceptable for title review. A total of 128 articles 

remained after reviewing the titles, of which 75 were selected after examining the abstract. A 

final number of 41 articles were chosen after full text examination (Appendix B and Figure 2). 

Studies Profile  

Over the past decade, a number of retrospective and prospective studies have examined 

ACEs in relations to different health outcomes and health risk behaviors at different cultural and 

environmental contexts. ACEs were mainly examined as a predictor while in some cases were 

examined as an inferred result. Thus, the included studies were chosen to comprehensively and 

relevantly cover ACEs. In this section, the 41 included studies in the review were classified 

based on three main categories: study design, setting, and data type and source (Appendix A and 

Table 1). First, of the 41 studies included, 39 studies were quantitative studies, and two studies 
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were reviews. Of the 39 primary quantitative studies, 27 studies were cross-sectional which used 

retrospective reports of ACEs; 10 studies were longitudinal used prospective reports of ACEs on 

different points of time; and two studies applied both methodologies using retrospective and 

prospective reports of ACEs. 

Second, with respect to the settings of the studies included, of the 39 primary studies, 21 

studies were conducted in the USA; two studies were conducted in each of England, China, 

Saudi Arabia; and one study was conducted in each of Australia, Brazil, Iraq, Italy, Korea, 

Malawi, New Zealand, the Philippines, Scotland, Sweden, South Africa, and Vietnam. Of these 

16 aforementioned settings, eight (50%) were considered developing countries. Third, in terms 

of the types of data used and source in the primary studies included in this review, most of the 

studies collected data for the purpose of their research, with a total of 23. The remaining studies 

used data extracted form national reports of ACEs. For example, of the 21 studies conducted in 

the USA, 9 of them used data from the Behavioral Risk Factor Surveillance System (BRFSS); 

two studies used data from the National Survey of Children's Health (NSCH); two studies used 

data from the Midlife Development in the United States (MIDUS); and one study used data from 

the Philadelphia Adverse Childhood Experiences Survey (PHLACE) and the Southeastern 

Pennsylvania Household Health Survey (SEPAHHS). In Australia, the only one study included 

in the analysis used data from the Australian Longitudinal Study on Women's Health (ALSWH). 

In Saudi Arabia, one study used data from the National Guard Health Affairs (NGHA). Further 

details about the characteristics of the included studies are provided in (Appendix A and Table 1) 

Results 

 This integrative review process followed the updated methodology proposed by 

Whittemore and Knafl (2005). This process includes five stages as follows: problem 
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identification, literature search, data evaluation, data analysis, and presentation. First, for this 

integrative review, the primary focus was on the ACEs prevalence and their relationships with 

negative health outcomes, more specifically chronic diseases, on a wide spectrum including 

global studies. Second, an explanation of the literature search was previously discussed in-depth 

in the search strategies section. Third, data of each selected study was evaluated for relevance 

and significance, outlined, tabulated, ordered, and finally, results were compared and reviewed. 

Fourth, data were analyzed and interpreted with using predetermined categorized themes. 

Themes and ideas included prevalence of ACEs (occurrence of ACEs categories, interrelation 

between ACEs, and differences in exposure to ACEs), their relationship to health outcomes, and 

their relationships with negative outcomes. Steps followed in this process consisted of data 

reduction, data display, data comparison, conclusion drawing and verification. Finally, the fifth 

stage is to review results dissemination and presentation.  

Prevalence of ACEs  

Occurrence of ACEs Categories  

Several research studies (9) of those fitting the inclusion criteria reported on data from 

BRFSS where CDC and Kaiser Permanente collaboratively collected the data; all of them were 

conducted in the USA. The measures of ACEs in these data were retrospectively self-reported, 

using the original ACEs study model that comprised of 11 item-scale questionnaire to collected 

information about child abuse and neglect (i.e., emotional, physical, sexual), and household 

challenges or dysfunction (i.e. substance abuse, member imprisonment, mental illness, adult 

violence, parental separation or divorce) before the age of 18 (Felitti et al. 1998).  

From the nine studies, five studies reported details about the occurrence of ACEs 

categories (i.e. the prevalence rates and the highest or most reported ACEs). In a study that used 
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data from BRFSS-Iowa state which contained 6,361 respondents, 58% of them experienced at 

least one ACE. Emotional abuse was the highest reported ACEs in all categories, and being in a 

household with an uncontrolled drinker was the highest amongst household dysfunctions, while 

physical abuse was the highest in all categories of having another ACEs (Downey et al., 2017). 

Similarly, Monnat and Chandler (2015) found that 58% had at least one ACE, but this study 

included more than 52,000 participants from BRFSS-14 states (Arkansas, Louisiana, Hawaii, 

Nevada, Vermont, Wisconsin, the District of Columbia, Minnesota, Montana, Washington, Iowa, 

North Carolina, Oklahoma, Tennessee). They also found that verbal abuse was the highest 

reported ACE. Different results were found in a study that used data from BRFSS- South 

Carolina state which involved more than 18,000 respondents from rural and urban settings, 

84.1% were urban, 61.2% of all participants reported at least one ACE, 17.2% of whom 

experienced 4 or more ACEs. Rural respondents reported lower ACEs in compared to urbans 

(585.6% vs 61.7%) with at least one ACE and (15% vs 17.6%) with 4 or more ACEs. Parental 

separation or divorce was the highest reported ACEs among all items, followed by emotional 

abuse and household misuse of alcohol (Radcliff, Crouch & Stropolis, 2018).  

Another study examined ACEs in rural and urban settings using data from 11 states used 

in the BRFSS survey (Maine, Minnesota, Montana, Nebraska, Nevada, Vermont, Washington, 

Connecticut, Iowa, North Carolina, and Utah) including more than 100,000 respondents (27.2% 

rural) (Talbot, Szlosek, & Ziller, 2016).  Researchers found 44.2% of all participants had 

experienced one to three ACEs while 15.2% had experienced 4 or more. Among rural 

participants, fewer (21.8%) reported at least one ACE and 14.6% reported experiencing 4 or 

more ACEs (Talbot, Szlosek, & Ziller, 2016). Household member’s abuse of alcohol or drugs 

was the highest reported ACEs across settings, followed by verbal abuse, and parental separation 
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or divorce (Talbot, Szlosek, & Ziller, 2016). Chanlongbutra and colleagues (2018) also examined 

ACEs using data from BRFSS, but included data from over 79,000 participants from different 

group of nine states (Iowa, Minnesota, Montana, North Carolina, Oklahoma, Tennessee, 

Vermont, Washington, and Wisconsin).  In this study, over 29,000 respondents were from rural 

settings, and 55.3% of these rural participants reported at least one ACE, while 14.7% reported 4 

or more ACEs. This was compared to urban participants wo reported ACEs at 59.5% and 15.5%, 

respectively. “Being sworn at, insulted, or put down by parents or adults in the home” was the 

highest reported ACEs in both settings (Chanlongbutra, Singh, & Mueller, 2018). Although the 

aforementioned studies used the same source of data that used the same questionnaire, and 

conducted within the same country (USA), the reporting of ACEs prevalence and specific 

categories occurrence varied across them. The number of participants could explain these 

differences as well as the combination of multiple states in some studies and use only one state in 

other cases.  

 Other studies in the USA reported on data from NSCH (2) and MIDUS (2). The two 

studies that obtained data from NSCH used a national representative sample. The NSCH surveys 

nine ACEs including: “extreme economic hardship, parental divorce/separation, parental 

incarceration, the child was witness to domestic violence in the home, the child was a 

victim/witness of neighborhood violence, the child lived with anyone with a drug or alcohol 

problem, the child lived with anyone with a mental illness or was suicidal, parent/guardian death, 

and the child was treated or judged unfairly due to race or ethnic group (discrimination)” 

(Maguire-Jack, Lanier, and Lombardi, 2019, p.3). In one study that examined exposure to ACEs, 

with respondents comprised of more than 95,000 who aged 0-17 years, 48% of US children 

reported at least one ACE; authors concluded that children who live in a home with lower 
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household income are more likely to have one or more ACEs (Bethell, Newacheck, Hawes & 

Halfon, 2014). With more details, Maguire-Jack, Lanier, and Lombardi (2019) used the design of 

previous study, but with fewer number of participants; more than 43,000 from different racial 

groups (52% White, 25% Latinx, and 13% Black). Authors found that Black children had higher 

reported of at least one ACE (64%), followed by Latino children (51%), and White children with 

41%. Neighborhood violence or racial discrimination was the highest reported ACE among 

children of color.  

The other two studies that reported data from MIDUS had the same aims, both examined 

exposure to ACEs and diabetes. The MIDUS survey is mostly the same as in the original study 

(Felitti et al. 1998) with some more additions; the survey obtained information on child abuse 

household dysfunction, and financial strain (Campbell et al., 2019). Among 1,054 respondents, 

the prevalence of ACEs was high compared to other studies in the USA; 68.1% reported at least 

one ACE (Campbell et al., 2018). The other study that examined ACEs among 3,023 respondents 

found lower exposure to ACEs with 57.8% reported at least one ACEs (Campbell et al., 2019). 

There is a significant difference in the exposure to ACEs although the two studies used the same 

source of data. In fact, the two studies had different age range that resulted in different 

participants numbers which could explain the difference. The median age in the former study 

was 54 years with age range of 34-84 while the median age in the latter study was 46 years with 

age range of 20-74 (Campbell et al., 2018; Campbell et al., 2019).  

Other ACEs studies in the USA reported on primary data that were collected for the 

purpose of the studies. These studies used different designs including retrospective and 

prospective designs. In a study that surveyed 800 people, 62% of total participants reported at 

least one ACE, and 15% reported 4 or more ACEs; emotional abuse was the highest and most 
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commonly reported ACEs (Iniguez and Stankowski, 2016). Notably, among over 800 

respondents from low income minority urban patients of primary health care settings, 50% 

reported 4 or more ACEs which is significantly higher than the original ACEs study (Lynch et 

al., 2013). We should interpret this with cautions because this study included low income 

minority participants only. Indeed, poverty is known as one of the main factors contributed to the 

increase in the ACEs prevalence (Chanlongbutra, Singh, & Mueller, 2018). In a longitudinal 

study of children at risk comprised of 802 participants where most of them were African 

American, authors examined ACEs as of three categories and found that 69% of the participants 

had chronic ACEs (consistent high levels of ACEs across times); 24% had limited ACEs 

(consistent low ACEs across times); and 7% had early ACEs (high ACEs before the age of 6, 

and low ACEs later). Among those with chronic ACEs, caregiver depression, caregiver 

victimization, and household criminal behavior were the highest reported ACEs. Among those 

with low ACEs, physical, sexual abuse or neglect were the highest reported ACEs; among those 

with early aces, psychological ACEs was the highest reported ACEs (Thompson et al., 2014). In 

study used that used a different design where ACEs were classified into conventional (ACEs 

related to family) and expanded (ACEs related to community), 20% of the total urban 

participants (1,784) had reported 4 or more ACEs and 10% reported 3 or more ACEs (Wade et 

al., 2016).  

In Asia, there is a fluctuation in reporting of ACEs, but the levels were elevated across 

the eight included studies. In a study conducted in China, participants were from rural settings 

and consisted of 1,501 adults found that 62% of the total participants had at least one ACE and 

5.9% reported 4 or more ACEs (Chang et al., 2019).  A significant number of reported ACEs 

was found in another study that surveyed 433 Chinese participants and which found 75% of all 
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participants reported at least one ACE and roughly 50% reported two or more ACEs. Physical 

abuse was the highest reported ACEs, followed by witnessing domestic violence, and parental 

death or separation (Ho et al., 2019). The participants in the first study were aged 18-59 years 

while the second study was applied to students who aged 18-24 years. This could explain the 

differences between the two reports of ACEs in China. However, in Korea, a study was 

conducted using data from 939 university students and found significantly lower results in 

comparison to the one in China. In this case, roughly half of the participants reported at least on 

ACE and only 7.8% had 4 or more ACEs. Domestic violence was found to be the highest 

reported ACE in this study, followed by emotional neglect (Kim, 2017). Similarly to the second 

Chinese study, in the Philippines, 75% of the total participants (1,068) reported at least one ACE, 

and 9% had experienced 4 or more (Ho et al., 2019; Ramiro et al., 2010).   

In Saudi Arabia, 82% of the total participants (931) had at least one ACE and 32% 

reported 4 or more ACEs. This study was conducted in only one city (Almuneef, Qayad, Aleissa, 

& Albuhairan, 2014). The same results were in a study conducted in Vietnam, where 82% of the 

total participants of over 2,000 medical students from 8 provinces, reported at least one ACE 

where the most reported ACEs was physical abuse with 69% (Tran et al., 2015). However, the 

study from Saudi Arabia included a wider age range than the one from Vietnam. The other study 

from Saudi Arabia included a significant larger sample size (10, 156 adults) which collected 

information from all provinces, authors found that witnessing domestic violence was the highest 

reported ACEs with 57%, followed by emotional abuse (52%), and physical abuse (42%) 

(Almuneef, ElChoueiry, Saleheen, & Al-Eissa, 2018). In Iraq, with more than 1,000 respondents, 

the highest reported ACE among household dysfunctions was “hear a parent or household 

member being yelled at, screamed at sworn at, insulted or humiliated at home” with 46.9%; 
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while among exposure to community, the highest reported ACEs was “seeing or hearing 

someone  being beaten up in real life” at 48.3% (Alshawi & LAfta, 2015).  

In Europe, there is almost a consistent low occurrence of ACEs compared to the studies 

from the USA and Asia. In England, only 46.4% of 3,885 participants from reported at least one 

ACE (Bellis et al., 2014). A more recent longitudinal study in England found lower reports of 

ACEs among smaller sample size; 43.8% of 5,093 participants had at least one ACE and 1.8% 

reported 4 or more ACEs where Parental argument was the highest reported ACEs with 19.8% 

(Deschenes, Graham, Kivimaki & Schmitz, 2018). A significantly lower occurrence of ACEs 

was reported in a longitudinal study conducted in Sweden that surveyed 522,000 participants 

aged 30-35 years; only 25% reported at least one ACE and 9% had two or more ACEs 

(Bjo"rkens… et al., 2016). In contrast, in Scotland, a higher occurrence of ACEs was reported in 

a longitudinal study as well which included more than 3,000 participants (Marryat & Frank, 

2019). Authors found that 65% of the respondents reported at least one ACEs, and 10.8% of 

them had experienced 3 or more ACEs; the most common type of ACEs was parental mental 

health with 35.4% (Marryat & Frank, 2019). However, this study prospectively surveyed 

children until the age of eight. In Italy, among 312 participants, emotional abuse reported to be 

the highest reported type of ACEs at 62%, followed by physical abuse at 44.4% and sexual abuse 

at 18.2% (Pino, Longoardi, & Settanni, 2018).  

In other parts of the world (i.e. other continents), there is a notable inconsistent report of 

ACEs prevalence and other details between the countries. In Australia, for instance, one of two 

studies reported ACEs occurrence longitudinally among more than 14,000 women and found that 

40.8% had least one ACE and having household member with mental illness was the most 

common reported ACE (Loxton et al., 2019). Although most ACEs studies report that women 
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experience more adversities than men, this study included only women and the exposure to 

ACEs is low. A significant higher exposure to ACEs in Africa, specifically in Malawi, where 

over 600 respondents were surveyed and 76% of them reported at least one ACE, 53.8% reported 

2 or more, and one in five participants had experienced 4 or more ACEs. The most common 

reported ACEs were emotional abuse at 42.3%, followed by physical abuse at 39.9% 

(VanderEnd et al., 2018). The highest reported exposure to ACEs was found in Brazil, South 

America, with 85% of total urban participants (3,951) had at least one ACE (Soares et al., 2015). 

Parental separation was the highest reported ACEs which reported by 42% of the adolescents in 

the same study (Soares et al., 2015).  

Following this review, it is clear that researchers should consider race, community, and 

socioeconomic status when studying ACEs prevalence. Additionally, developed countries such 

the USA and European countries, had significantly different reported ACEs compared to 

developing countries in Asia, Africa, and South America. More details and discussions regarding 

these differences are included later in this review.  

Interrelation Between ACEs  

ACEs mostly cluster together and do not occur in isolation. Usually the occurrence of one 

type of ACEs combines with another type (Downey et al., 2017; Iniguez and Stankowski, 2016; 

Kim, 2017; Ramiro et al., 2010; Soares et al., 2015; Tran et al., 2015). This led to cumulative 

effect of ACEs on the health of individuals; with the increase in exposure to ACEs, the greater 

the impact on health (Kalmakis & Chandler 2015). In one study, the strongest association 

between ACEs categories was found between physical abuse, sexual abuse emotional neglect, 

and domestic violence (Soares et al., 2015). In another study, parental arguments and parental 

mental illness or alcohol abuse was the strongest association (Deschenes, Graham, Kivimaki & 
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Schmitz, 2018). Iniguez and Stankowski (2016) found that people who reported incarceration of 

a household member, violence between adults, and physical abuse, were more likely to report 

four or more ACEs. In addition, 81.5% of participants who lived with a person who had been 

imprisoned reported 4 or more ACEs, followed by community violence with 58.3% (Kim, 2017). 

Not only do ACEs interrelate, but they also occur in an intergenerational cycle in which 

they continue to influence next generations as acquired from previous generations (Schofield et 

al., 2018). In this study, authors found that for every 1 increase in ACEs among parents, there 

was an increase by 0.34 in ACEs among their offspring especially among people who lived in 

rural settings from white families (Schofield et al., 2018). In a unique study design, Ho and 

colleagues (2019) classified interrelation pattern of ACEs exposure into three categories as 

follow: low ACEs (i.e. low probabilities of being exposed to all ACEs categories) which 

comprised of 66% of the participants; household violence (i.e. high probabilities of being 

exposed to physical abuse and witnessing domestic violence in the household, and emotional 

abuse, but low probabilities of other ACEs) which included 25% of the participants; and multiple 

ACEs (i.e. high probabilities to report all ACEs categories) which involved only 9% of the 

participants (Ho et al., 2019). When reporting the interrelation between ACEs categories, 

researchers should keep in mind that studies use different tools to obtain information about 

ACEs. Thus, dissimilarities in the analysis are expected.  

Differences in Exposure to ACEs 

 There are several studies, among those fitting the inclusion criteria, that reported 

information on differences in the prevalence and characteristics of ACEs. Ample evidence 

indicates there are significant differences in the prevalence and characteristics of ACEs when 

considering factors that include geography, gender, age, and socioeconomic factors.  
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Differences by Geography  

Participants in developing countries reported significantly higher rates of ACEs compared to 

developed countries (Almuneef, Qayad, Aleissa, & Albuhairan, 2014). Among developing 

countries, such as Malawi, had the highest prevalence of ACEs with 90% of young men, and 

77% of young women reporting at least one ACEs prior to age 18 (VanderEnde et al., 2018). In 

Brazil, more than 80% of adolescents had at least one ACEs (Soares et al., 2016). In the 

Philippines and China, 75% of all participants reported at least one ACEs (Ramiro, Madrid, & 

Brown, 2010; Ho et al., 2019). In contrast, researchers in developed countries reported lower 

prevalence of ACEs. In the USA, exposure to at least one ACEs varied across included studies 

and ranged from 44% to 61%, respectively (Talbot, Szlosek, & Ziller, 2016; Radcliff, Crouch & 

Stropolis, 2018).  In Korea, 50% of participants had at least one ACEs (Kim et al., 2017); In 

England, 47% of the participants reported at least one ACEs (Bellis et al., 2014); and in Sweden 

only 25% reported at least one ACEs (Bjorkenstam, Hjern, & Vinnerljung, 2017). Interestingly, 

of studies conducted internationally, especially those conducted in developing countries, 

researchers tended to compare their results to developed countries, in particular the United 

States.  

With respect to geographical differences by urban and non-urban settings, few studies 

investigate the ACEs differences in those settings. Of studies fitting the inclusion criteria, only 

four studies took in consideration non-urban residents, with focus on rural population, as of 

urbans and compared them for the prevalence of ACEs. One study in Scotland and two in the 

USA reported that people who live in urban settings tended to report higher ACEs than those 

from rural settings (Marryat & Frank, 2019; Chanlongbutra, Singh, & Mueller, 2018; Radcliff, 

Crouch & Stropolis, 2018). However, no significant difference was found on reporting ACEs 
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across rural and urban participants in another study that was conducted in the USA (Talbot, 

Szlosek, & Ziller, 2016). The differences between urban and non-urban settings on ACEs is not 

quite clear and need more investigations especially on an international context. As of the 

importance of those people who live in non-urban settings in constructing health systems in our 

nations. In fact, the quality of healthcare services provided are different across geographical 

settings where urban settings tend to have the highest quality of healthcare. Non-urban settings 

such as in rural settings where basic services and accessing to quality healthcare is lacking 

(Downey et al., 2017; Iniguez and Stankowski, 2016). For example, as of my interest in this 

topic in Saudi Arabia, family safety and children protective programs are not generalized and 

extended to non-urban settings as in rural settings; services are only provided in large cities 

(Almuneef, Qayad, Aleissa, & Albuhairan, 2014).  

Differences by Gender 

Several studies across different countries and continents reported on incidence of ACEs 

by gender. In the USA, one study found no significant gender difference on reporting ACEs 

(Downey et al., 2017). Two other studies reported women were more exposed to ACEs than men 

(Chanlongbutra, Singh, & Mueller, 2018; Nurius et al., 2019). Similarly, in a study among 

Korean participants, women reported more cultural and familial related ACEs than men. This 

difference was thought to be influenced by Korean parents’ preference for sons, and by Korean 

women’s tendency to be more open to express and reveal their experiences (Kim, 2017).  On the 

contrary, a study in Italy revealed that men reported higher physical abuse, and women higher 

rates of sexual abuse. Authors believed that the absence of protective policies for children and 

changes in the educational system were believed to affect the prevalence of ACEs in Italy (Prino, 

Longovardi & Settanni, 2018). In Saudi Arabia, a developing country, with cultural and 
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traditional norms reflective of countries in the middle east, women reported lower prevalence of 

ACEs compared to men. Researchers proposed that the influence of culture and tradition on 

children may have influenced their experiences. First, girls in Saudi Arabia receive higher 

protection compared to boys, due to differing social and cultural expectations. Second, boys 

spend significantly more time outside the home compared to girls, which makes them more 

vulnerable to social forms of ACEs (Almuneef, Qayad, Aleissa, & Albuhairan, 2014).  

Differences by Age 

When researchers investigate ACEs, they tend to focus on age as a factor that contributes 

to the prevalence of ACEs and their relations to the outcomes of interest. Thus, while reviewing 

the articles, differences were found on reporting ACEs and the age group that ACEs occur at the 

most. Some studies found that prevalence of ACEs increases with the increase in age (i.e. people 

with older age are more likely to report ACEs that occur before the age of 18) (Naicker et al., 

2017; Maguire-Jack, Lanier, and Lombardi, 2019; Chanlongbutra, Singh, & Mueller, 2018). 

However, two of them (Naicker et al., 2017; Maguire-Jack, Lanier, and Lombardi, 2019) report 

ACEs on young participants. Naicker and colleague (2017) prospectively examined ACEs from 

birth to the age of 23 and found that people at age 23 were more likely to report ACEs. In a 

cross-sectional study for children aged 0-17, researchers found that ACEs increase with children 

age (Maguire-Jack, Lanier, and Lombardi (2019). The third study included was cross-sectional 

on people age 18 to over than 65 years old and found that age group of over 65 years was the 

highest on reporting one ACE, age group of 45-54 years was the highest on reporting two ACEs, 

the age group of 55-64 years was the highest on reporting three ACEs, and the age group of 45-

54 years was the highest on reporting 4 or more ACEs (Chanlongbutra, Singh, & Mueller, 2018).  
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On the other hand, other studies reported younger people tend to report higher adversities 

during their childhood phase (Iniguez and Stankowski, 2016; Nurius et al., 2019; Sonu, Post, & 

Feinglass, 2019; Almuneef, Qayad, Aleissa, & Albuhairan, 2014). Iniguez and Stankowski 

(2016) claimed that older people who aged 65 years and older were less likely to report ACEs 

than younger groups; the age group of 39-49 years was the highest on reporting 1-3 ACEs and 4 

or more ACEs. Another study classified participants’ age into two groups, below and above 45 

years old age, and found people below 45 years old reported higher ACEs (Nurius et al., 2019). 

This classification is not enough to provide a solid conclusion of the ACEs occurrence based on 

people’ age. Using a different classification of age where authors classified age variable into 

three, 18-34, 35-54, and 55+. Researchers found that the age group of 18-34 years reported the 

highest on 4 or more ACEs while the age group of 35-54 years were more likely to report having 

one ACE and two to three ACEs (Sonu, Post, & Feinglass, 2019). With almost the same 

classification of age, three classification, Almuneef, Qayad, Aleissa, & Albuhairan (2014) 

reported that people aged 45+ years old reported the highest on one ACEs while the age group of 

18-29 reported the highest. With the increase in ACEs prevalence, the age group of 18-29 

became the highest on 4 or more ACEs and the age group of 45+ years became the lowest 

(Almuneef, Qayad, Aleissa, & Albuhairan, 2014). After analyzing the results, we should be 

cautions when reporting regarding the relationships between age and ACEs because studies have 

different classifications of age which result in different conclusions. If studies have had the same 

classification, they might end up having slight differences.  

Differences by Other Socioeconomic Factors 

There are some studies included in the review mentioned other socioeconomic factors 

that may contribute to ACEs. For example, Seven countries on five different continents, Iraq, 
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China, the USA, Scotland, South Africa, the Philippines, and Brazil, concurred that poverty was 

a main factor contributing to higher levels of ACEs (Al-Shawi & Lafta 2015; Chang et al., 2019; 

Chanlongbutra, Singh, & Mueller, 2018; Marryat & Frank, 2019; Meinck, Orkin, & Cluver, 

2019; Ramiro, Madrid, & Brown, 2010; Soares et al., 2015). In Iraq, poverty, education, 

personality type, and presence in a war zone were associated with higher ACEs (Al-Shawi & 

Lafta 2015). Similarly, in Brazil, poverty was considered a form of ACEs (Soares et al., 2015). 

In China, cultural norms influence the high prevalence ACEs (Ho et al., 2019).  Specifically 

experiences of household violence, which include “rigid gender roles, absolute parental 

authority, and endorsement of physical punishment” (Ho et al., 2019, p.186). ACEs are not 

recognized in Vietnam, as exemplified in one study where university students were considered 

“healthy” and therefore not in need of ACEs screening (Tran, Dunne, Vo, & Luu, 2015). Other 

factors associated with high prevalence of ACEs included low education attainment (Downey et 

al., 2017; Almuneef, ElChoueiry, Saleheen, & Al-Eissa, 2018); unemployment (Maguire-Jack, 

Lanier, and Lombardi, 2019; Almuneef, Qayad, Aleissa, & Albuhairan, 2014); and being 

divorced or separated (Almuneef, ElChoueiry, Saleheen, & Al-Eissa, 2018). Surprisingly, 

Ramiro, Madrid, & Brown (2010) reported that married people were more likely to report higher 

ACEs. 

ACEs Relationship to Health Outcomes 

ACEs impact the health of individuals and may extent to have further influence on 

families, communities at large. Kalmakis & Chandler (2015) systematically reviewed 42 ACEs 

articles to identify their association to health and resulted in the association of ACEs with 

multiple negative psychological, physiological, and behavioral health consequences. Generally, 

ACEs had negative effect on the health (Karatekin & Ahluwalia 2016) which decreased 
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individuals, psychological, and social wellbeing and happiness (Alshawi & Lafta 2015; Mosley-

Johnson et al., 2018; VenderEnd et al., 2018). With the increase in ACEs, there was 23% 

increased odd of poor health-related quality of life and 20% increased odds of reporting 14 or 

more consecutive unhealthy days (Salinas-Miranda et al., 2015). The finding of the literature 

reviewed for this section provide further evidence for negative health consequences of ACEs. As 

of the purposes of this dissertation, this review focused mainly on, but not limited to, the 

relationship between ACEs and chronic diseases and conditions. 

With respect to the relationship between ACEs and chronic diseases, people with high 

ACEs levels were at higher risk of developing non communicable chronic diseases ranging from 

2.28 times for cancer to 5.79 times for stroke (Bellis et al., 2014). ACEs were associated with 

other multiple major chronic illnesses including respiratory diseases, heart diseases, strokes and 

diabetes. Participants who had 4 or more ACEs were at higher risk of having strokes and 

diabetes in particular (Downey et al., 2017). More specifically, ACEs are associated with 

prediabetes and type 2 diabetes; for every 1 increase in ACEs score, people were at 11% higher 

risk of being diagnosed with type 2 diabetes. (Campbell et al., 2018; Lynch, Waite, & Davey, 

201). ACEs can indirectly associate with the increased risk of diabetes through depressive 

symptoms and cardiometabolic dysregulation (Deschenes, Graham, Kivimaki & Schmitz, 2018). 

Furthermore, people with both ACEs and diabetes were 2.3 more likely to have mortality rate 

comparing to those without any of them or had only one (Campbell et al., 2019). Experiencing 

physical abuse, sexual abuse, and domestic violence increased the odds of being diabetic 

(Monnat and Chandler, 2015).  

ACEs were also related to increased body mass index and asthma (Campbell et al., 2018; 

Iniguez & Stankowski 2016; Wade Jr et al., 2016). In a study that examined ACEs and chronic 
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diseases including participants from rural and urban settings, researchers found roughly the same 

results with minor differences. Rural participants with high level of ACEs were more likely to 

report diabetes, poor mental health. In addition to these conditions, urban participants with high 

levels of ACEs were more likely also to report having a stroke, heart attack, angina, or coronary 

health diseases, and asthma (Chanlongbutra, Singh, & Mueller, 2018). For heart attacks in 

particular, experiencing physical abuse, parental divorce, or living with someone who abused 

drug use increased the odds of experiencing a heart attack (Monnat and Chandler, 2015). 

Another study found that besides diabetes, ACEs were associated with hypertension, chronic 

respiratory diseases, liver diseases, and venereal diseases. People with 4 or more ACEs were 

more likely to have diabetes (OR=2.1, hypertension (OR=2.2), chronic respiratory diseases 

(OR=3.0), liver diseases (OR=9.3), and venereal diseases (OR=8.1) (Almuneef, Qayad, Aleissa, 

& Albuhairan, 2014). As of ACEs categories relation to the increased rate of chronic diseases, 

Alshawi & LAfta (2015) found that high exposure to community violence and household 

dysfunction were associated with the increased risk of having chronic diseases by 98% and 81%, 

respectively.  

 Other identified negative outcomes and consequences of ACEs including mental 

conditions, healthy risk behaviors, and other outcomes. For example, people with 4 or more 

ACEs were 131% more likely to report higher levels of health risk behaviors (Slack, Font & 

Jones, 2017). ACEs is related to depression (Almuneef, Qayad, Aleissa, & Albuhairan, 2014; 

Change et al., 2019; Kim, 2017; Wade Jr et al., 2016); anxiety (Almuneef, Qayad, Aleissa & 

Albuhairan, 2014; Iniguez & Stankowski 2016; Tran, Dunne, Vo, & Luu, 2015; VenderEnd et 

al., 2018); post-traumatic stress disorder (Change et al., 2019); health risk or harming behaviors 

(Almuneef, Qayad, Aleissa & Albuhairan, 2014; Ramiro, Madrid, & Brown, 2010); suicidal 
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ideation and attempts (Tran, Dunne, Vo, & Luu, 2015); smoking (Change et al., 2019; Wade Jr et 

al., 2016); and having sex with multiple partners (Ramiro, Madrid, & Brown, 2010; Tran, 

Dunne, Vo, & Luu, 2015) . For other factors that are contribute somehow to the health of people, 

Alcala, Valdez-Dadia & Ehrenstein (2017) claimed that ACEs could compromise individuals’ 

abilities to get success to health care providers as well as prevent them from getting regular 

health checkups. In a longitudinal study to examine the costs of health for women who 

experienced adversities, authors in general found that costs had increased from 1996 to 2015 on 

all three categories (primary health care, allied health, and specialists’ services) (Loxton et al., 

2019). A notable takeaway while reviewing these studies is that mostly ACEs had a dose 

response effect on health and other conditions (i.e. with the increase in ACEs, the outcomes 

tended to get worse) (Chanlongbutra, Singh, & Mueller, 2018; Ramiro, Madrid, & Brown, 2010; 

Tran, Dunne, Vo, & Luu, 2015; VenderEnd et al., 2018; Wade Jr et al., 2016).  

ACEs Pathways to Negative Outcomes 

 When reviewing the studies included in this integrative review, the author tended to focus 

on pathways from exposure to ACEs to negative health outcomes to understand the mechanism 

of this cycle. Although few studies discuss pathways of ACEs to health outcomes, some 

explanations were provided and summarized in this section. ACEs cause lifelong biological and 

psychological changes throughout life (Bellis et al., 2014). Explanations of pathways of ACEs to 

the development of chronic diseases as of toxic stress effect on brain development. ACEs could 

alter the functions of the brain, HPA (hypothalamus, pituitary, and adrenal glands) axis, and 

autonomic nervous system as well as dysregulation of the metabolic and cardiovascular systems 

that lead at the end to an interruption to brain development (Change et al., 2019; Downey et al., 

2017; Salinas-Miranda et al., 2015) through damaging neurobiological functioning of developing 
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the brain (Iniguez and Stankowski, 2016). For example, ACEs could increase the nervous and 

immunological activity, decrease emotional responses, and increase the tendency for aggression 

(Bellis et al., 2014). Thus, we can come to a conclusion that chronic diseases are conditions that 

might be influenced by these early damages and experiences during childhood (Change et al., 

2019).  
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CHAPTER 3 

RESEARCH METHODOLOGY 

Introduction  

 The study utilized a secondary data analysis to examine ACEs and chronic diseases in 

Saudi Arabia with a focus on the geographical disparity of them. It used an existing national 

dataset that was collected in 2013 from the 13 provinces of Saudi Arabia including respondents 

from different geographical backgrounds. This national dataset was collected by the NFSP with 

the purpose of gaining information about ACEs in Saudi Arabia in a collaborative effort with the 

WHO using an international tool for ACEs that was developed to be valid and reliable on the 

global scale.  

Study Design  

 This study used a cross-sectional design and conducted a secondary data analysis of an 

existing Saudi national dataset. It focused on Saudi adults aged 18 years and older to examine 

ACEs and specific chronic diseases’ prevalence, the geographical disparity of them, and the 

relationship between them. The study was conducted on a national scale with a focus on the 

geographical distribution and variation of the respondents (urban and non-urban).  

Study Aims 

The specific aims and hypotheses of this study included: 

Aim1: Determine differences in ACEs prevalence by geographical settings (i.e. urban and non-

urban) in Saudi Arabia. 

Hypothesis1: Individuals who live in urban settings will have higher prevalence of self-reported 

ACEs compared to those who live in non-urban settings.  
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Aim2: Determine differences in chronic diseases prevalence by geographical settings (i.e. urban 

and non-urban) in Saudi Arabia. 

Hypothesi2: Individuals who live in non-urban settings will have higher prevalence of chronic 

diseases compared to those who live in urban settings. 

Aim3: Determine the relationship between ACEs prevalence and chronic diseases among Saudi 

adults, and if this relationship is moderated by geographical settings (i.e. urban and non-urban).  

Hypothesis3a: ACEs are associated to chronic diseases in Saudi Arabia. 

Hypothesis3b: Geographical setting moderates the relationship between ACEs and chronic 

diseases. 

Data Sources 

 In 2013, the NFSP in Saudi Arabia collected national information about ACEs as part of 

an international collaboration with different nations and the WHO. The NFSP collected ACEs 

information in Saudi Arabia with additional information about chronic diseases and other 

comorbidities among males and females aged 18 years and older (Almuneef, Qayad, Aleissa & 

Albuhairan, 2014). Information was collected from the 13 provinces of Saudi Arabia including 

demographic information, detailed retrospective information about different types of ACEs, and 

information about chronic diseases and other comorbidities. Information on ACEs was collected 

using the Adverse Childhood Experiences-International Questionnaire (ACE-IQ) that was 

developed by the WHO. Investigators of the NFSP project added a second part to the end of the 

questionnaire to acquire information about three main health outcomes including health or 

chronic diseases, health-risky behaviors, and depression (Almuneef, Qayad, Aleissa & 

Albuhairan, 2014). Further details about using the variables of this dataset are extensively 

explained later.  
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Data Access and Storage 

Access to this dataset was approved by the director of the NFSP in Saudi Arabia, Dr. 

Maha Almuneef, who was also the primary investigator of the project that this dataset was 

collected for. The dataset was shared on SPSS software and converted to Stata software for the 

analysis of this study. The data was stored on the personal computer of the primary investigator 

of this study. 

Sampling and Settings 

 As an overview of the geographical distribution and classification of Saudi Arabia, the 

Ministry of Interior (MOI) in Saudi Arabia is the organization that is responsible for this 

classification in the country. In March 1992, the MOI named the 13 provinces of Saudi Arabia 

that included Riyadh, Makkah, Madinah, Eastern, Asir, Baha, Northern Board, Al-Jouf, Al-

Qassim, Ha’il, Jizan, Najran, and Tabuk (Ministry of Interior (MOI), 2019). Each province 

constitutes of an administrative capital city, governorates category A, governorates category B, 

towns category A, and towns category B – based on the population density and other 

geographical, environmental, and historical factors. In this classification, capital cities are 

considered the largest and most urban settings whilst towns category B are considered the 

smallest and most rural settings (MOI, 2019). The information in this dataset was collected in 

2013 from the 13 provinces of Saudi Arabia. Settings included in the dataset were selected 

randomly based on the geographical classification in the country. At least one large setting and 

one small setting were selected and surveyed from each province in order to have a 

representative sample of the population in the kingdom (Almuneef, Qayad, Aleissa & 

Albuhairan, 2014). The final selection included 37 settings. These settings were reviewed on the 

classification scale of the MOI by the primary investigator of this study and the primary 
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investigator of the original project of the national dataset. The review resulted in the following 

classification of the included settings: 13 capital cities, 10 governorates category A, 13 

governorates category B, and only one setting from towns category A; there was no setting 

included from towns category B (Table 2) (MOI, 2019). This review was conducted to help 

classify cities geographically in the dataset, for a better examination of the hypotheses.  

 The field work and data collection of the original dataset took place between February 

and May of 2013. The data collection processes included self-administered interviews where 

respondents filled out the questionnaires by themselves. They were assured that questionnaires 

will not have their personal information to give them the confidence in order to provide the right 

answers. However, there were a few face-to-face interviews for respondents who were not able 

to read or write. 97% of the respondents completed the questionnaires by themselves and 3% had 

to do face-to-face interview with trained data collectors. The dataset contained complete 

interviews where participants completed at least 80% of the questionnaires. Incomplete 

interviews for participants who filled out less than 80% of the questionnaires were not added to 

the dataset. Further filtering of the dataset was conducted according to the purpose and aims of 

this study. More details are provided in the next section. 

The original dataset had a total of 10,156 participants. More than half of the them 

(53.1%) were from the capital cities, 33.7% were form governorates category A where they 

considered urban setting (Table 2). Therefore, urban patriciates constituted 86.8% of the total 

original sample. Moreover, female participants constituted 47.9% of the total original sample and 

the mean age of all participants was 34.3 years. 
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Sub-sample  

In order to examine the above-mentioned aims and hypotheses, a sub-sample of the 

original dataset was created. This subsample excluded participants with missing data on key 

variables and included Saudi respondents only. The key variables in this study included ACEs 

and chronic diseases, as well as the geographical setting of the participants. No missing 

observations were detected on the geographical setting, as all participants answered questions 

about them. However, there were missing observations that ranged from 5.2% to 9.9% of the 

total participants on items of ACEs and chronic diseases variables. In addition, 10 non-Saudi 

participants were excluded (< 0.1%). A total of 37.5% of the total participants in the original data 

set were excluded (10,156) using listwise deletion, where missing observations were dropped to 

use the data meaningfully and relevantly. The total sub-sample yielded 6,356 for further 

examination and analysis in this study. 

To ensure that the sub-sample (6,356) remained representative in terms of geographical 

and gender distribution, descriptive comparisons of Saudi population with study sample before 

and after listwise deletion were conducted. With respect to the geographical distribution, almost 

all sub-samples from the 13 provinces did not significantly change from the original sample 

(Table 3). Generally, urban participants remained similar in the sub-sample (88.6%) compared to 

the original sample (Table 2 and Table 4). When compared to the general population, urban 

participants were slightly overrepresented; Saudi urban population was 83.8% of the total 

population (The World Bank, 2018). Furthermore, because of the importance of gender 

distribution of the data for this study, the researcher highly considered this factor while drawing 

the sub-sample. Female participants remained similar compared to the original sample and 

constituted 48.2% of the total sub-sample (6,356) (Table 4). This is representative for the general 



 

 39 

Saudi population. As of 2018, Saudi females constituted 49% of the total Saudi population 

(20,768,627) (General Authority for Statistics Kingdom of Saudi Arabia (GASKSA), 2018).  

Instrumentation 

The original project by the NFSP in Saudi Arabia used ACE-IQ for data collection, 

which was developed by the WHO. A research team included experts from the WHO, the CDC, 

and world experts in the field who participated in designing this questionnaire (WHO, 2018b). 

ACE-IQ was developed to measure ACEs and the relationship between them, with serious 

problems on an international context. This instrument is designed to be self-administered to 

subjects who are 18 years old or older. ACE-IQ is available in English but is translated into other 

languages as relevant to where it is being delivered (WHO, 2018b). The instrument has been 

used in different countries and settings such as in China (Chang et al., 2019); Hong Kong (Ho et 

al., 2019); Iraq (Alshawy & Lafta, 2015); Malawi (VanderEnd et al., 2018); Nigeria (Kazeem, 

2015) Saudi Arabia (Almuneef, Qayad, Aleissa & Albuhairan, 2014; Almuneef, ElChoueiry, 

Saleheen, & Al-Eissa, 2018); South Korea (Kim, 2017); Vietnam (Tran et al., 2015). The tool 

has demonstrated an adequate reliability and validity in some of the countries and settings where 

this instrument has been applied. In a study in Hong Kong, authors used ACE-IQ on 433 

university students aged between 18 and 24 years old and found adequate reliability and validity 

(Ho et al., 2019). The instrument demonstrated an adequate internal consistency with a 

Cronbach’s alpha coefficients (=0.83), and adequate test-retest reliability with Intra-class 

Correlation of (ICC=0.90). ACE-IQ was translated to Traditional Chinese then back to English 

and had a good equivalence across languages with ICC=.90 (Ho et al., 2019). Kazeem (2015) 

examined the reliability and validity of ACE-IQ among 253 prison inmates in Nigeria and found 

adequate internal consistency with =0.80. The instrument was also positively correlated with 
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Childhood Trauma Questionnaire (CTQ), another instrument of ACEs or childhood 

maltreatment, with Pearson Correlation of (r=0.72) demonstrating itself as a valid instrument for 

this population (Kazeem, 2015). In South Korea, among 939 students who aged between 18 and 

30 years old, the author examined two versions of ACE-IQ (paper and pencil version and online 

version) where they adopted the instrument with some modifications to the Korean culture and 

named it K-ACE-IQ (Kim, 2017). The instrument demonstrated an adequate reliability with 

Cohen’s Kappa test-retest for paper and pencil version (0.654), and for the online version (0.353) 

(Kim, 2017). In Vietnam, ACE-IQ was used on 2,099 medical students and authors reported that 

the instrument is culturally and linguistically adaptable and valid to the country (Tran et al., 

2015).  

The initial version of ACE-IQ contained 45 items that encompassed demographic 

information (7 items), marriage and family (5 items), family relationship or protection (2 items), 

neglect (4 items), household dysfunction (9 items), abuse (8 items), peer violence (3 items), 

witnessing community violence (3 items), and exposure to war/collective violence (4 items). The 

questionnaire was modified, and the final version was shortened to 43 items after being piloted 

for cultural adaptability and validity in different countries and settings (Appendix C) 

For the purpose of analysis, the WHO adopted two methods to calculate and analyze the 

scores of ACEs using ACE-IQ to ascertain the most appropriate way to capture the overall ACE 

score. First, the developers removed the demographic information, marriage status and surface 

family items (total of 12 items) from the calculation and analysis methods because they are not 

ACEs questions. Another 4 items were not included as well because they asked about the way or 

frequency of experiencing an event. The remaining 29 items were then sorted into 13 categories 

in order to capture the different types of ACEs. Each of the 13 categories include relevant items 
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from the final version of ACE-IQ. The 13 categories include 1- physical abuse, 2- emotional 

abuse, 3- sexual abuse, 4- alcohol and/or drug abuser in the household, 5- incarcerated household 

member, 6- someone chronically depressed, mentally ill, institutionalized or suicidal, 7- 

household member treated violently, 8- one or no parents, parental separation or divorce, 9- 

emotional neglect, 10- physical neglect, 11- bullying, 12- community violence, 13- collective 

violence. Both methods of calculation use these 13 categories. The first calculation method 

calculates ACEs scores by using the binary method (Appendix D). In this method, when a 

participant answers whether with once, few times, or many times, that marks as “yes” and counts 

as “1”. When a participant answers never, that marks as “no” and count as “0”.  Then, the 

answers sort together and count for each of the 13 categories mentioned above where each 

category scores “0 or 1” and the final score would be from 0-13 after completion questions 

(WHO, 2018c). The second method calculates ACEs scores by using the frequency method 

(Appendix E). In this method, “yes” is only marked if the participant’s answer exactly matches 

the question, and that counts as “1”. Otherwise, “0” is given to other answers which also lead to 

a final score of 0-13 after completion questions (WHO, 2018c). For this study, the first 

calculation method “binary” applied to use data meaningfully and to examine hypotheses 

properly (Appendix D). Therefore, the original variables in the dataset underwent some 

development including recoding, combining, and generating variables to be used for the analysis 

of this study. Further details about the development of variables are explained in the next section.  

In Saudi Arabia, where this study was taken place, the initial version of ACE-IQ was first 

piloted with 200 participants to assess the cultural and social adaptability and accessibility 

alongside with other countries (Almuneef, Qayad, Aleissa & Albuhairan, 2014). After the final 

version of ACE-IQ was approved, the questionnaire was translated into the Arabic language and 
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then back translated to the English language with some modifications for cultural adaptability. 

The tool was valid to use in Saudi Arabia (Almuneef, Qayad, Aleissa & Albuhairan, 2014). 

Almuneef et al. (2014) used this questionnaire in Saudi Arabia and excluded items related to 

collective violence because it is rarely occurred in the country. One study in South Korea did 

similar modifications where the author excluded collective violence due to similar reasons (Kim, 

2017). Furthermore, when collecting the original ACEs data in Saudi Arabia, the researchers 

included additional questions to acquire information about health or chronic diseases (11 items), 

health-risky behaviors (5 items), and depression (6 items) from the respondents; another two 

questions about the geographical setting or location of the respondents were also added  

(Almuneef, Qayad, Aleissa & Albuhairan, 2014). Thus, the original dataset had a total of 67 

variables (43 variables form ACE-IQ; 22 variables from the additional question about health 

outcomes; 2 variables from the additional questions about the setting). Additional explanations 

of the mechanism of variable utilization is provided in the next section.  

Variables  

For the purposes and aims of this study, the author did not utilize all the variables. The 

following are the variables that were used and analyzed: a) 5 demographic information variables 

from ACE-IQ (one variable about nationality was removed because all respondents included in 

the study are Saudi); b) 25 ACEs variables from ACE-IQ (collective violence variables were not 

utilized); c) 7 variables from the additional questions regarding health outcomes which asked 

about 7 specific chronic diseases, the other variables about health outcomes were not included; 

d) 2 variables about the geographical setting that include. This resulted in a total of 39 variables 

that were used for the analysis. The variables were statistically treated differently based on the 

relevant hypotheses. More information is provided below. 
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Variables Development  

Most variables from the original dataset underwent some modifications in order to utilize 

them effectively and to examine the study’s hypotheses properly. The variables that were utilized 

in this study were classified into three main categories which included demographic variables, 

ACEs variables, and chronic diseases variables. The details about each category, variables and 

their classifications, and how they were developed and used are provided below. 

Demographic Variables  

The demographic variables that were used in this study included 6 variables: gender, age, 

educational level, occupational status, and marital status, and geographical setting. In order to 

use these variables effectively in the analysis, some changes were conducted.  

Specific Statistical Procedures  

The variable about gender was recoded into binary level as [“0” for male and “1” for 

female]. The variable about age was a continuous variable and a new variable was generated to 

classify age into 5 level [“1” for 18-27 years old, “2” for 28-37 years old, “3” for 38-47 years 

old, “4” for 48-57 years old, “5” for 58 years old or older]. The variable about educational level 

was originally coded into 8 levels [no formal schooling, less than primary school, primary school 

completed, secondary school completed, high school completed, college/university completed, 

post graduate degree, and refused]. This variable was recoded into 3 levels [“0” for no formal 

schooling, “1” for high school or below, “2” for college/university or above]. The variable about 

occupational status was originally coded into 10 levels [government employee, non-government 

employee, self-employed, non-paid, student, homemaker, retired, unemployed (able to work), 

unemployed (unable to work), and refused]. This variable was recoded into 4 levels [“0” for 

unemployed, “1” for employee, “2” for student, “3” for retired]. The variable about marital status 
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was originally recoded into 6 levels [married, divorced or separated, single, widowed, other, 

refused]. This variable was recoded into a binary level as [“0” for not married and “1” for 

married]. Refused answers in all previous variables were treated as missing observations. Lastly, 

two variables about geographical locations were combined to generate one meaningful variable 

about geographical setting (urban vs non-urban) of the respondents. To generate this variable, an 

extensive review with the PI of the original project was done beside the information that was 

obtained from the MOI website (MOI, 2019). As mentioned above, the review resulted in 13 

capital cities, 10 governorates category A, 13 governorates category B, and one town category A. 

The 13 capital cities and the 10 governorates category A were classified as urban. On the other 

hand, non-urban settings included the 13 governorates category B and the one town category A 

(Table 2). Thus, the new generated variable was coded into a binary level as [“0” for non-urban 

and “1” for urban]. No missing nor refused answers were found in this variable. 

ACEs Variables  

As previously explained, not all ACEs variables in the original dataset were used in this 

study. Furthermore, the “binary” method of calculation was applied to calculate ACEs score 

from ACE-IQ. In this method, ACEs were classified into 13 categories as mentioned above. The 

original score of this method ranges from 0 – 13 ACEs (Appendix D). However, because 

collective violence category was removed in this study for the same reasons as in the study by 

Almuneef et al. (2014). 25 ACEs variables were remained for scoring and analysis within the 12 

categories. Thus, the ACEs score ranged from 0 – 12. 

Specific Statistical Procedures  

As of the “binary” calculation method that was applied in this study, the 25 ACEs  

variables were grouped into the 12 categories as follow: 1- physical abuse (2 variables), 2- 
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emotional abuse (2 variables), 3- sexual abuse (4 variables), 4- alcohol and/or drug abuser in the 

household (1 variable), 5- incarcerated household member (1 variable), 6- someone chronically 

depressed, mentally ill, institutionalized or suicidal (1 variable), 7- household member treated 

violently (3 variables), 8- one or no parents, parental separation or divorce (2 variables), 9- 

emotional neglect (2 variables), 10- physical neglect (3 variables), 11- bullying (1 variable), 12- 

community violence (3 variables) (Appendix D). All of the 25 variables were originally coded 

into 4 levels [many times (3 or more), few times (once or twice), never, refused], except 

variables from 5 variables where they were coded into 3 levels [no, yes, refused].  

For this study and following the binary calculation method, the 25 ACEs variables were 

recoded into a binary level as [“0” for no and “1” for yes]. Answers of “many times” or “few 

times” were recoded as “1” and answers of “never” was recoded as “0”, except for the emotional 

neglect category that encompassed two variables where the score is reversed, a respondent was 

given “1” when answered “never”, and given “0” when answered “many times” or “few times”. 

Refused answers in all ACEs variables were treated as missing observations. Because ACEs 

variables were key variables in this study, missing observations on these variables was dropped 

from the dataset. Additionally, 12 new variables were generated for the 12 ACEs categories 

using the 25 ACEs variables. These variables were coded into a binary level as [“0” for no and 

“1” for yes], except the variable for emotional neglect which was reversed coded [“0” for yes 

and “1” for no]. Lastly, a total ACEs score variable was generated using the 12 new ACEs 

variables. They were added and summed up together to create a continues variable with a score 

range of 0 – 12.  
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Chronic Diseases Variables 

For this category, and as mentioned previously, the investigators of the original project of 

this dataset included additional questions to acquire information about chronic diseases (11 

items), health-risky behaviors (5 items), and depression (6 items). However, 7 from the 11 

chronic diseases were included in this study. The chronic diseases included diabetes, 

hypertension, coronary heart disease, chronic respiratory disease, liver disease, obesity, and 

depression. Each of these conditions was in a separate variable in the original dataset with a total 

of 7 variables.  

Specific Statistical Procedures  

The chronic diseases variables were originally coded into 3 levels [“2” for no, “1” for 

yes, and “3” for refused]. Thus, to use them effectively, they were recoded into a binary level as 

[“0” for no and “1” for yes], refused answers in these variables were treated as missing 

observations. Because these variables were key variables in this study, missing observations 

were dropped from the dataset. Then, the 7 variables were added together to generate a new 

variable which combined all diseases together for the analysis of the study. This new variable 

was coded into a binary level as [“0” for no and “1” for yes]. If a respondent had any of the 7 

included chronic diseases, he/she will be marked with “1”, otherwise when did not have any of 

the 7 diseases, he/she will be marked with “0”.  

Data Analysis 

 Analysis of this study used Stata Statistical Software: Release 16. Descriptive statistics of 

all demographic variables including information about gender, age, educational level, 

occupational status, marital status, and geographical setting were calculated to determine 

frequency and percentages. Furthermore, descriptive statistics of ACEs prevalence (ACEs 
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categories and total score) and chronic diseases prevalence (each specific disease and combined 

diseases) were calculated to determine frequency and percentages. The alpha level of  .05 was 

used to determine statistical significance. 

An independent sample t-test was performed to determine the differences of ACEs 

prevalence between geographical settings (Aim1). In this analysis, the independent variable was 

the geographical setting which was treated as a binary variable (urban vs non-urban); the 

dependent variable was the total score of ACEs which was treated as a continuous variable. In 

addition, Bivariate Analysis using chi-square tests were conducted to determine the geographical 

difference of each ACEs category. A Bivariate Analysis using chi-square test was performed to 

determine the differences of chronic diseases prevalence between geographical settings (Aim2). 

In this analysis, the independent variable was the geographical setting which was treated as a 

binary variable (urban vs non-urban); the dependent variable was the combined variable of 

chronic diseases which was treated as a binary variable. The same processes were done for each 

chronic disease to measure their differences geographically. 

Finally, a Logistic Regression was conducted to determine the relationship between 

ACEs and chronic diseases, and if this relationship is moderated by geographical setting (Aim3). 

In this analysis, the independent variable was the total score of ACEs which was treated as a 

continues variable; the dependent variable was the combined variable of chronic diseases which 

was treated as a binary variable. Moreover, covariates variables including gender, age, 

educational level, occupational status, marital status, and geographical setting were included in 

model 1 to assess their effect on the relationship between ACEs and chronic diseases as they are 

expected to have an influence. In model 2 of the Logistic Regression, an interaction term (ACEs 

and geographical setting) was introduced to examine the moderating effect of the geographical 
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setting on the relationship between ACEs and chronic diseases. The geographical setting was 

expected to have an influence on the relationship.  

Ethical Consideration  

 The design of the original data collection of the dataset was approved by the Institutional 

Ethical Review Board (IRB) of King Abdullah International Medical Research Center in Saudi 

Arabia. In addition, another approval for the design of this study was obtained from the 

University of Massachusetts Amherst’s IRB (Appendix F). 
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CHAPTER 4  

RESULTS 

Sample Sociodemographic Characteristics 

 The final sample of this study consisted of 6,356 Saudi adults, with a sample mean age of 

34.4 years (Table 4). The sample was approximately half male (51.8%) and half female (48.2%), 

and the majority were married (60.9%). Most lived in urban settings (88.6%), and approximately 

half were employed (53.6%). The level of education varied across the spectrum from no formal 

education, to a college education (Table 4). Most of the participants were from Makkah province 

(30%), only 0.7% of participants were from Northern Boards province (Table 3).  

Descriptive Statistics Data 

ACEs Prevalence  

 Overall, the ACEs score ranged from 0-12, that was the sum score of the 12 ACEs 

categories where each category was given a score of either “0” or “1” based on respondents’ 

answers (Appendix D). The mean ACEs score was 3.6. Of the total participants, 87.7% reported 

having at least one ACE. Of those, 49.2% had experienced 4 or more ACEs (Table 5). The 

highest reported ACEs category was household member treated violently (57.7%), followed by 

community violence (55.9%), and emotional abuse (54.7%). The least reported ACEs type was 

alcohol/drug abuse in the household (8.1%), followed by someone chronically depressed, 

mentally ill, institutionalized or suicidal (8.2%), then incarcerated household member (9.7%) 

(Table 5).  

Occurrence of ACEs by Sociodemographic of Participants  

 Reported ACEs decreased with increase in age among the study population. Participants 

between 18 and 27 years of age (2,071), reported the highest numbers of ACEs; 89.7% of 
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participants in this age range reported at least one ACE (Table 6). Based on the gender of the 

participants, male participants (3,286) had higher reports of at least one ACE, with 88.8%, while 

86.6% of female participants (3,059) reported at least one ACE. More male participants reported 

4 or more ACEs with 54.4%, compared to females (Table 6).  

Of 5,631 participants from urban settings, 88.4% reported having at least one ACE, and 

82.6% of the 725 participants form non-urban settings had at least one ACE. More non-urban 

participants reported one, two, and three ACEs with 18.3%, 14.3%, and 11.6%, respectively, 

however, more urban participants reporting 4 or more ACEs (50.6%) (Table 6). With respect to 

the educational level, a higher percentage of participants from the high school or below category 

(3,374) experienced at least one ACE (88.1%), and 4 or more ACEs (51.2%) compared to other 

categories (Table 6). In terms of the occupational status, a higher percentage of students’ 

participants (1,035) experienced at least one ACE (90%). Students (1,035) and employed (3,362) 

participants had higher 4 or more ACEs compared to the other groups (51.2% and 50.6%, 

respectively) (Table 6). Finally, a higher percentage of not married participants (2,477) 

experienced at least one ACE (89.9%) and 4 or more ACEs (53.4%) (Table 6).  

Occurrence of ACEs Categories by Sociodemographic of the Participants  

 With respect to the participants age, “household member treated violently” was the most 

frequently reported ACEs category reported by most age groups, with the exception of those 58 

years of age or older who reported “community violence” most frequently. The second highest 

ACEs category across age groups was "community violence”, except the group of 58 years of 

age or older where “household member treated violently” was the second most frequent category 

(Table 7). Female participants reported “experience household member treated violently” more 

frequently (55.5%), followed by “emotional abuse” with 51.7%. On the other hand, “community 
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violence” was the highest ACEs category experienced by male participants with 61%, followed 

by “household member treated violently” with 59.7% (Table 7). Urban participants also 

experienced household member treated violently the highest with 59%, followed by community 

violence with 56.8%. However, non-urban participants experienced community violence the 

highest with 49%, then emotional abuse with 48.6%. The three ACEs categories “household 

member treated violently”, “emotional abuse”, and community violence” were noted to be most 

common across the different groups of educational levels and occupational status (Table 7). 

Lastly, married and not married participants are similar, “household member treated violently” 

and “community violence” were the highest reported categories among them (Table 7).  

Interrelation Between ACEs Categories  

 Generally, there were positive significant correlations between almost all pairs of ACEs 

categories. When individuals experience one ACEs category, they are more likely to experience 

other ACEs categories. However, there were few inverse correlations, and there was only one 

nonsignificant correlation between all ACEs categories. The strongest correlations were more 

often found between physical abuse and emotional abuse, with the other ACEs categories. The 

strongest correlation was seen between physical abuse and emotional abuse (r=0.629), followed 

by the correlation between emotional abuse and household member treated violently (r=0.569) 

(Table 8). The weakest correlations were seen between emotional neglect and all other ACEs 

categories, some of them were inverse. Emotional neglect had inversely significant correlations 

with other ACEs categories including community violence (r=-0.0063), emotional abuse (r=-

0.060), bullying (r=-0.054), and household member treated violently (r=-0.047). The only 

nonsignificant correlation was seen between emotional neglect and physical abuse (r=-0.016) 

(Table 8). 
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Chronic Diseases Prevalence  

 Overall, 37.6% of the total participants had at least one of the following chronic diseases 

(diabetes, hypertension, coronary heart disease, chronic respiratory disease, liver disease, 

obesity, or depression). The highest reported chronic disease was hypertension with 19%, and the 

least reported chronic disease was obesity with 3% (Table 5).  

Occurrence of Chronic Diseases by Sociodemographic of the Participants 

 When participants were grouped by age, the report of all chronic diseases increased with 

increase in age, with the exceptions of chronic respiratory disease and obesity. In the age group 

of 85 years or older (125), 70.4% reported at least one chronic disease. Hypertension and 

diabetes were the most frequently reported chronic diseases across all age groups (Table 9). 

Similarities were found when comparing female and male participants. 39.9% of female 

participants (3,059) and 35.5% of male participants (3,286) reported having at least one chronic 

disease. Hypertension and diabetes were the most common diseases in both groups. Similar 

findings when comparing geographical settings, having at least one chronic disease was similar 

across urban and non-urban dwelling respondents. Hypertension and diabetes were the most 

frequently reported diseases in both settings (Table 9).  

Interestingly, when participants were grouped by education, higher educational 

attainment was associated with lower reported chronic disease. Those with no formal schooling 

(94) reported at least one chronic disease with 62.8%, compared with 33.7% of participants with 

college degree or above with (2,859). Hypertension and diabetes were also the highest reported 

chronic diseases across all education groups (Table 9). In regard to the occupational status of the 

participants, a higher percentage of retired participants (186) reported having at least one chronic 

disease (66.1%) in comparison to the other groups. Students (1,035) reported the fewest chronic 
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diseases (26.3%). These results are congruent with the previous results of chronic disease 

prevalence and age. The incidence of hypertension and diabetes were highest across all groups, 

except students. In students, chronic respiratory disease and depression were the highest reported 

diseases (Table 9). Finally, married participants (3,865) reported higher rates of chronic diseases 

(42.2%), compared to those who were not married. Hypertension was the most frequently 

reported chronic disease for both married and not married participants. However, the second 

most common disease was diabetes for married participants, while chronic respiratory disease 

and depression were the second most commonly reported diseases in those not married (Table 9).  

Results by Specific Aims of the Study  

Geographical Disparity of ACEs  

Aim1: Determine differences in ACEs prevalence by geographical settings (i.e. urban and non-

urban) in Saudi Arabia. 

Hypothesis1: Individuals who live in urban settings will have higher prevalence of self-reported 

ACEs compared to those who live in non-urban settings.  

An independent t-test was performed to examine the mean difference of ACEs between 

the two geographical settings. The results showed that there was a significant difference in the 

mean ACEs score between individuals living in non-urban settings compared to those living in 

urban settings. Those who lived in non-urban settings had significantly lower mean ACE scores 

compared to those who lived in urban settings (t (6345) = -5.745, p <.001) (Table 10). The data 

supported the hypothesis that individuals who live in urban settings have higher prevalence of 

ACEs.  

To examine the prevalence of each of ACEs categories in non-urban vs. urban 

individuals, chi-square tests were performed. The results showed that geographical setting was 
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significantly related to eight of the 12 ACE categories, and these differences were significant. 

More individuals who live in urban settings experienced physical abuse (X2= 30.3062, p >.001); 

emotional abuse (X2= 12.3082, p >.001); alcohol/drug abuser in the household (X2= 7.3459, p 

>.01);  household member treated violently (X2= 37.8603, p >.001); emotional neglect (X2= 

21.8631, p >.001); physical neglect (X2= 4.7984, p >.05); bullying (X2= 6.1931, p >.05); and 

community violence (X2= 15.8891, p >.001). No significant relationships were found between 

geographical setting and each of sexual abuse (X2= 3.8020, p =.051); incarcerated household 

member (X2= 2.7217, p = .099); someone chronically depressed, mentally ill, institutionalized or 

suicidal (X2= .7981, p = .372); and one or no parent, parental separation or divorced (X2= 2.8339, 

p = .092) (Table 11).  

Geographical Disparity of Chronic Diseases  

Aim2: Determine differences in chronic diseases prevalence by geographical settings (i.e. urban 

and non-urban) in Saudi Arabia. 

Hypothesi2: Individuals who live in non-urban settings will have higher prevalence of chronic 

diseases compared to those who live in urban settings. 

A chi-square test was used to examine the prevalence of chronic diseases and by 

geographical setting (rural or urban areas). Although, slightly more individuals who live in urban 

settings were diagnosed with at least one chronic disease (37.8%), in comparison to those who 

live in non-urban settings (36.1%), this difference was not statistically significantly (X2= 0.7801, 

p = 0.377) (Table 12). Therefore, the hypothesis that individuals who live in non-urban settings 

have higher prevalence rates of chronic diseases than those who live in urban settings was not 

supported.  When taken separately, only depression was significantly related to geographical 
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setting (X2= 19.5829, p >.001).  More individuals from urban settings were diagnosed with 

depression (11.5%), in comparison to those who live in non-urban settings (6.1%) (Table 12).  

The Relationship Between ACEs and Chronic Diseases, and the Moderating Role of 

Geography  

Aim3: Determine the relationship between ACE prevalence and chronic diseases among Saudi 

adults, and if this relationship is moderated by geographical settings (i.e. urban and non-urban).  

Hypothesis3a: ACEs are associated to chronic diseases in Saudi Arabia. 

Hypothesis3b: Geographical setting moderates the relationship between ACEs and chronic 

diseases. 

A logistic regression was conducted in two steps to examine the relationship between 

ACEs and chronic diseases, and to examine the moderating effect of geographical setting on the 

relationship. A number of confounding variables were included in the two models as they are 

expected to have an influence on the relationship. In Model 1, the relationship between ACEs 

and chronic diseases was examined while controlling for gender, age, educational level, 

occupational status, marital status, and geographical setting. In Model 2, an interaction variable 

between ACEs and geographical setting was included to show the moderating effect of 

geographical setting. Both Model 1 and Model 2 were statistically significant. To decide between 

the two models, a likelihood ratio test was conducted, the result of which showed that Model 2 

(with the interaction term) is statistically better performing than Model 1 (LRX2= 26.38, p >.001) 

(Table 13).  

In Model 1 (without the interaction term), ACEs had a statistically significant 

contribution in predicting chronic diseases (i.e. if a person had any of the following conditions: 

diabetes, hypertension, coronary heart disease, chronic respiratory disease, liver disease, obesity,  
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or depression) ( = 18.73, p >.001), and the relationship was positive (B= .210). This data 

supported the hypothesis that ACEs are associated to chronic diseases (Hypothesis3a). All 

confounding variables significantly positively predict chronic diseases, except educational level 

and geographical setting (Table 13).  

In Model 2 (with the interaction term), the interaction of ACEs and geographical setting 

(urban vs non-urban) was statistically significant, with a greater contribution from urban settings 

compared to non-urban ( = 5.16, p >.001), and indicated that those who live in urban settings 

and experience ACEs were more positively related to having chronic diseases  (B= .171). Those 

with chronic diseases were more related to participants from urban settings who reported ACEs. 

Thus, geographical setting moderated the relationship between ACEs and chronic diseases. This 

data supported the hypothesis that geographical setting moderates the relationship between ACEs 

and chronic diseases (Hypothesis3b). All confounding variables remained with the same 

contribution except geographical setting (Table 13). 
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CHAPTER 5 

DISCUSSION 

The results of the analyses of this secondary dataset provide further evidence of ACEs 

and chronic diseases prevalence, the geographical disparity of them, and the relationship between 

them in Saudi Arabia. The results support the hypothesis that there is a significant geographical 

difference of ACEs in the country. They also support the hypothesis that ACEs are significantly 

related to chronic diseases, and geography moderates this relationship. However, the hypothesis 

that there is a significant geographical difference of chronic diseases is not supported.  

87.7% of the total participants reported having at least one ACE and 49.2% reported 4 or 

more. In addition, 37.6% had at least one of the included chronic diseases. Individuals who live 

in urban settings have significantly higher ACEs prevalence compared to those who live in non-

urban. However, there is no significant difference of chronic diseases prevalence between urban 

and non-urban settings. ACEs prevalence is significantly related to chronic diseases, and 

geographical setting moderated this relationship.  

ACEs Prevalence 

 The results of this study showed that 87.7% of the total participants reported having at 

least one ACE and 49.2% had 4 or more. As Saudi Arabia is a developing country, these rates 

are high in comparison to some other developing countries such as China, the Philippines, and 

Brazil (Ho et al., 2019; Ramiro, Madrid, & Brown, 2010; Soares et al., 2016). It is also 

unexpected as Saudi people mostly tend not to share personal experiences for socio-cultural 

reasons (Alateeq et al., 2016). However, this is a positive sign that people are becoming more 

open to sharing their personal experiences and developing trust in researchers and others in the 

health sector.  
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As this study was a secondary analysis of an existing dataset, some information about 

ACEs in Saudi Arabia was previously reported using the same dataset (Almuneef et al., 2016). 

Researchers responsible for the dataset found that close to 80% had at least one ACE and 39.4% 

had 4 or more ACEs at the time. An explanation of the difference between the two results is that 

this current study analyzed only complete cases (6,356). An earlier study conducted in Saudi 

Arabia found that 82% of respondents had at least one ACE, and 32% had 4 or more (Almuneef, 

Qayad, & Albuhairan, 2014). This earlier study included 931 participants from one setting, 

Riyadh, the capital of Saudi Arabia (Almuneef, Qayad, & Albuhairan, 2014). The findings for 

the studies that focused on Saudi Arabia, a developing country, are consistent with similar 

studies conducted in other developing countries such as in China, the Philippines, Brazil, and 

Malawi  (Ho et al., 2019; Ramiro, Madrid, & Brown, 2010; Soares et al., 2016; VanderEnde et 

al., 2018). One possible explanation for the high rates of ACEs in developing countries, 

including Saudi Arabia, is the surrounding environments of individuals as explained in the 

LCHD framework that used in this study (Halfon & Hochstein, 2002). As emphasized by Halfon 

& Hochstein (2002), multiple environments could influence the health and growth of an 

individual including experiencing such events as ACEs. These environments include, but are not 

limited to physical, social, familial, psychological, cultural, political, and, most importantly, 

healthcare system environments (Halfon & Hochstein, 2002). Another possible explanation of 

the high ACEs prevalence reported is the construction of the instrument used in this study. The 

variance of instrumentations used across ACEs studies worldwide could explain the differences 

of ACEs reported globally. Detailed discussion about the instrumentation is provided in the 

limitations and strengths section. 
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Occurrence of ACEs by Sociodemographic of Participants  

This study provides evidence that self-report of ACEs decreases as age increases. This 

result is consistent with many other global studies (Iniguez and Stankowski, 2016; Nurius et al., 

2019; Sonu, Post, & Feinglass, 2019; Almuneef, Qayad, Aleissa, & Albuhairan, 2014). The 

increase in personal, social, and environmental stress could explain this change over time. With 

the most economically advanced societies, the social conflicts that range from social contexts to 

smaller groups such families or even personal conflicts could increase stress among younger 

population (Sigfusdottir, Kristjansson, Thorlindsson, & Allegrante, 2017). Another explanation 

is that younger people might be more open to share adversities.  

In this study, male participants reported higher ACEs compared to females, which is 

inconsistent with other ACEs studies that found higher ACEs prevalence among females. 

However, it is consistent with another Saudi study that examined ACEs in Riyadh, the capital of 

the country (Almuneef, Qayad, Aleissa, & Albuhairan, 2014). This gender difference in ACEs 

prevalence among Saudi people may be due to different norms in the Saudi Arabia, and other 

middle eastern countries, where girls receive higher protection and boys spend significantly more 

time outside of the home (Almuneef, Qayad, Aleissa, & Albuhairan, 2014). Girls during 

childhood spend most of their time inside the home, which would minimize exposures to 

violence resulting from interactions with others outside home. Additionally, the culture in Saudi 

Arabia is kinder and gentler to girls in general (Almuneef, Qayad, Aleissa, & Albuhairan, 2014). 

On the other hand, boys are more vulnerable to different types of adversities, for instance 

harassment, sexual abuse, and community violence, as they mostly allowed to be outside home 

by themselves and interacting with others in the community (Almuneef, Qayad, Aleissa, & 

Albuhairan, 2014).  
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Interestingly, students in this study reported higher ACEs compared to participants with 

other occupational statuses, including being employed, unemployed, or retired. This result 

supports the previous conclusion that younger people tend to report higher ACEs. As discussed 

earlier that younger people including students may have higher conflicts and stressors compared 

to older people (Sigfusdottir, Kristjansson, Thorlindsson, & Allegrante, 2017). Additionally, 

students, and younger people, might be more willing to share negative experiences.  

In terms of marital status, in this study unmarried participants reported higher ACEs than 

married participants. Being unmarried in this study included being single, divorced, separated, or 

widowed. This is consistent with a study conducted in Hungary (Nagy, Szabo, Hann & Kosa, 

2019) and conflicting with results were found in a study conducted in the Philippines where 

researchers found married participants were more likely to report ACEs than unmarried 

participants (Ramiro, Madris, & Brown, 2010). One possible explanation for this result is that 

ACEs could result in being unmarried or disrupting marital status leading to divorce or 

separation (Almuneef, ElChoueiry, Saleheen, & Al-Eissa, 2018). Thus, ACEs contribute and 

play an important role in shaping someone’s future marital status. 

Occurrence of and Interrelation Between ACEs Categories 

This study provides an evidence that “household members treated violently” is the most 

common ACE experienced amongst participants. This is consistent with a study conducted in 

Iraq (Alshawi & Lafta, 2015). It is, however, inconsistent with other ACEs studies conducted in 

the United States, China and Italy that reported physical or emotional abuse were the most 

commonly reported ACEs (Iniguez and Stankowski, 2016; Ho et al., 2019; Pino, Longoardi, & 

Settanni, 2018). One possible explanation is that the nature of households in Arab countries is 

different. Families generally have many members and they live together for long time, in some 
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cases families include extended family members and in other cases one large family with many 

members. This is in contrast to the western world where, for example, adults often leave home to 

live in dorms while in school or independently. Although extended family system could protect 

children from some types of adversities (Bibilola, Victor, & Oye, 2010), having extended family 

members in homes with different responsibilities may increase the possibilities of treating 

members violently. This is maybe due to an increase in financial and social stressors among 

family members, which could indirectly lead to an increase in the risk of exposure to different 

types of abuse (Wade, Shea, Rubin, & Wood, 2014).  

This study supports the idea that, in most instances, ACEs do not occur in isolation. 

When participants reported experiencing one ACEs category, they often reported at least one 

other ACEs category. This result is consistent with other studies from different international 

settings (Downey et al., 2017; Iniguez and Stankowski, 2016; Kim, 2017; Ramiro et al., 2010; 

Soares et al., 2015; Tran et al., 2015).  

Geographical Disparity of ACEs  

 The results of this study have shown that the prevalence of ACEs is significantly different 

as geographical settings vary within Saudi Arabia (urban vs non-urban). People who live in 

urban settings had a significantly higher mean ACEs scores compared to those who lived in non-

urban settings. Eight of the 12 ACEs categories were significantly related to geographical 

setting, where urban people reported higher rates than those living in non-urban areas. These 

results indicate that those living in urban settings tend to report higher rates of ACEs. These 

results are consistent with one study conducted in Scotland, and two in the USA (Chanlongbutra, 

Singh, & Mueller, 2018; Marryat & Frank, 2019; Radcliff, Crouch & Stropolis, 2018). These 

results, however, are inconsistent with a study that conducted in the USA where researchers 
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reported no significant relationship between ACEs and geographical location (Talbot, Szlosek, & 

Ziller, 2016).  A possible explanation for the higher reporting of ACEs in urban settings is the 

cultural and social differences in Saudi Arabia. Although, Saudi people mostly tend not to share 

personal experiences for socio-cultural reasons (Alateeq et al., 2016), urban population may be 

more open to share and express their feelings to others as compared to non-urban population, 

especially rural. Another possible explanation is that living in urban settings may be more 

stressful than living in non-urban, in particular for social, economic, and environmental stressors. 

A notable difference between this study and the other comparative studies is that this 

study had only one rural setting and 13 sub-urban settings. Previous studies examined urban-

rural differences (Chanlongbutra, Singh, & Mueller, 2018; Marryat & Frank, 2019; Radcliff, 

Crouch & Stropolis, 2018; Talbot, Szlosek, & Ziller, 2016). There were limited studies that 

compared geographical settings on ACEs prevalence, but no study that included sub-urban 

people was found. Urban and rural settings in Saudi Arabia may differ in regard to the 

availability and accessibility of health care services (Alfaqeeh, Cook, Randhawa, & Ali, 2017) 

and maybe other general services. Therefore, more studies concerning ACEs rural Saudi 

communities are needed to further understand ACEs with regards to this population.  

Geographical Disparity of Chronic Diseases 

 When considering chronic diseases together as one variable (diabetes, hypertension, 

coronary heart disease, chronic respiratory disease, liver disease, obesity, and depression), 

chronic diseases prevalence was not significantly different between geographical settings of 

Saudi Arabia (urban vs non-urban). However, slightly differences were noted.  Among 

participants in urban settings 37.8% reported chronic disease, in comparison to 36.1 % among 

participants living in non-urban settings.  Existing evidence of relationship between chronic 
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disease and geographical settings is quite varied.  In the USA people living in rural areas tended 

to have higher rates of the most prevalent chronic diseases (hypertension, diabetes, depressive 

disorder, asthma, and heart disease) (Shaw et al., 2016). A study conducted in China provides 

evidence for higher prevalence of hypertension among people living in non-urban areas (Wang et 

al., 2018). In contrast, two previous studies conducted in Saudi Arabia found that hypertension 

prevalence was higher in urban settings comparing to rural (Al-Nozha et al., 2007; Mohamed, 

2019). In this study, hypertension was the most prevalent chronic disease reported by 

participants, but no significant difference was found between geographical regions.  

With regard to other chronic diseases, only depression was significantly different in 

urban and non-urban settings, with urban participants reporting significantly higher prevalence 

rates of depression than non-urban participants. This is supported by evidence that urban people 

have more stressors including environmental and socioeconomic (Galea, Freudenberg, & 

Vlahov, 2005), where they could influence the prevalence of depression. Again, the evidence 

from previous studies are not consistent. In a study conducted in Saudi Arabia depressive 

symptoms were higher in urban settings (Al Atram, 2015), and in the USA symptoms of 

depression were higher in rural settings (Probst et al., 2006). 

Of note, among previous studies most compared rural to urban communities, while in this 

study non-urban settings are both rural and sub-urban, with the majority being sub-urban. There 

are some similarities between rural and sub-urban communities, but differences are important to 

consider, such as social, economic, and health access and utilization issues that could influence 

results. Sub-urban settings have some characteristics of urban areas in Saudi Arabia, such as 

community facilities and services that encourage mobility. Physical activity levels of people who 

live in rural settings are less than those who live urban settings (Al-Nuaim et al., 2012). The lack 
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of facilities and services to encourage rural activity may explain the high sedentary levels and 

inactivity in rural settings.  

 Participants living in non-urban settings reported slightly higher prevalence of many of 

the chronic diseases, although the differences are not significant. These results may have a 

different conclusion if more rural participants had been included in this study. Past research 

shows that health care service availability, access, and utilization may be different between rural 

and urban settings in Saudi Arabia (Alfaqeeh, Cook, Randhawa, & Ali, 2017). Future studies of 

ACEs and chronic disease should focus on rural samples to establish if they are significantly 

different than urban samples.  

The Relationship Between ACEs and Chronic Diseases, and the Moderating Role of 

Geography 

 The results of this study indicate that ACEs significantly predict chronic diseases 

(combined) when controlling for a number of confounding variables. The results are expected 

and consistent with several studies worldwide, although other studies might have examined 

different chronic diseases in relation to ACEs. First, within similar cultures and settings, the 

results are consistent with a study conducted in Riyadh, the capital of Saudi Arabia (Almuneef, 

Qayad, Aleissa, & Albuhairan, 2014). The results also are consistent with another study 

conducted in Iraq (Alshawi & Lafta, 2015). On broader contexts, the results are consistent, for 

instance, with a study conducted in England and in the USA (Bellis et al., 2014; Downey et al., 

2017). An explanation for this relationship is that exposure to adversity results in changes to the 

body’s stress response that may cause lifelong biological and psychological changes (Change et 

al., 2019; Downey et al., 2017; Salinas-Miranda et al., 2015; Bellis et al., 2014). The findings 

from this study support this theory as ACEs and chronic disease are highly correlated.  
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 Uniquely, this study examined the moderating effect of geographical setting on the 

relationship between ACEs and chronic diseases. The results support the hypothesis that 

geographical setting moderates the relationship between ACEs and chronic health conditions. 

Specifically, participants living in urban settings who reported ACEs histories, were more 

positively related to having chronic diseases when compared to non-urban participants with 

ACEs histories. As mentioned, the reoccurrence of adversities leads to changes to the human 

body’s stress response systems, thus resulting in negative health consequences including chronic 

diseases (Change et al., 2019; Downey et al., 2017; Salinas-Miranda et al., 2015; Bellis et al., 

2014). This is also supported by evidence that people living in urban area were found to have 

significantly higher ACEs than those living in non-urban. Thus, the higher rates of reported 

ACEs among urban people may influence the relationship between ACEs and chronic diseases in 

this population.  

To the best of the author’s knowledge, there is no study that has examined the moderating 

effect of geographical location on ACEs and chronic disease. However, there are a few studies 

that compared relationships of ACEs and chronic diseases among rural and urban people. For 

instance, one study conducted in the USA found that urban people with high ACEs were more 

likely to report having chronic diseases that included stroke, heart attack, angina, and asthma, 

while rural people were more likely to report diabetes (Chanlongbutra, Singh, & Mueller, 2018). 

The results are fairly consistent. We should also take into consideration what have been 

discussed in previous results of the factors that could influence the increased rate of ACEs 

prevalence among urban people. However, researchers should further investigate the moderating 

effect of geographical location on ACEs and chronic disease in urban, sub-urban, and rural 
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populations. This would be important in constructing and developing the healthcare system, as 

well as other essential systems in the country.  

Limitations and Strengths  

 There are some limitations and strengths in this study that need to be clarified and 

discussed. Although the instrumentation has been found to be valid and reliable, the author noted 

some limitations. First, the construction of items of the ACEs measure, where some ACEs 

categories encompassed three or four specific questions or items (e.g. physical neglect and 

sexual abuse), other ACEs categories included on or two general questions or items (e.g. 

bullying and emotional abuse) to capture the construct (Appendix D). This limitation raises 

questions about the internal validity of the measure. Secondly, the questionnaires were long, 43 

ACEs items (Appendix C) plus 22 health outcomes items This may cause fatigue among 

participants, and could result in not completing the questionnaire, or not answering questions 

honestly. This was noted in this study with regard participants who failed to complete questions 

posed. Indeed, after completing a listwise deletion of all incomplete cases of ACEs and health 

outcomes, only 62.5% complete cases remained for analysis.  

The other limitation of this study was the geographical distribution of the participants 

(urban, sub-urban, and rural) in the dataset. Rural populations were unrepresented in this study in 

which only one of the 37 settings was considered rural (13 were sub-urban, and 23 were urban). 

This also could increase the variance and decrease the generalizability of the results.  

Lastly, the questionnaire included retrospective questions of ACEs. The use of this 

method, although very common in ACEs studies, could introduce a recall bias resulting in under, 

or over, reporting of past ACEs. Longitudinal or prospective studies could overcome this 

limitation; however, these studies are highly time and effort intensive.  
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 This study also had some strengths worth mentioning. First, the number of Saudi 

participants responding to questionnaires and included in this study (6,356) was impressive and 

provided confidence that the sample was representative of the provinces of Saudi Arabia. This 

strengthens the findings regarding ACEs and chronic diseases in each province of the country. It 

also helps in the generalization of the results on a national level. However, caution should be 

exercised when discussing the results as the apply to rural settings. Second, this study is the first 

study that compared urban and non-urban Saudi participants with regard to the prevalence of 

ACEs, and the moderating effect of geographical setting on the relationship between ACEs and 

chronic disease. It is also among few studies that investigated chronic disease across 

geographical settings in Saudi Arabia. This is important, as this study provided further 

explanation and exploration of the nature of these relationships considering the significant role 

that geographical differences play in the field of human health and social determinants. Third, 

analyses from this study provide evidence to support previous findings using the dataset. What 

make the replication of some analysis a strength is that this study restricted the analysis to 

complete cases, while the other studies included incomplete cases and found almost similar 

results, thus supporting the generalization of results from the dataset. 

Implications for Health and Nursing Practice 

 The results of this study indicate high levels of ACEs among the Saudi population. The 

results have also shown a significant relationship between ACEs and chronic diseases among 

Saudi adults. The sample is representative of the country’s population, with the exception of 

rural settings, which were underrepresented.  People with ACEs histories require health services 

to screen, protect, and support them following these adversities. In Saudi Arabia, the NFSP 

provides protective services for children, and helps adults who have experienced child 
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maltreatment. However, the NFSP services are limited to people who live in large cities 

(Almuneef, Qayad, Aleissa, & Albuhairan, 2014). In addition, the NFSP cannot stand alone, as 

the work requires collaboration between many health and government services. This includes the 

MOH, as it is the primary care provider in the country, along with others such as schools, where 

children spend significant amount of their time in.  

Nurses are the largest group of healthcare providers in Saudi healthcare systems and 

provide direct care services. In Saudi Arabia, amongst all health manpower in all healthcare 

providers (442,777), nurses constituted 41.7% (MOH, 2018). Thus, it is critical to effectively 

include nursing in the process of screening for and caring for the needs of adults with histories of 

ACEs. More importantly, it is necessary for nurses themselves to understand ACEs and their 

influence on health, so they may use this knowledge in everyday practice with patients. Previous 

research has found health practitioners, including physician and nurse practitioners, reported 

difficulty addressing ACEs because of fear of recurrence of traumatic events, or inadequate 

preparation to manage patients who disclose ACEs (Kalmakis, Chandler, Roberts, & Leung, 

2017; Wienreb et al., 2010). Therefore, education of nurses is key to assisting people with ACE 

histories.  Health care practitioners can become more aware and supportive of people with past 

ACEs by adopting a trauma-informed primary care model (Roberts, Chandler, & Kalmakis, 

2019). The model is patient-centered and focused on screening and recognition of adversities, 

understanding their effect, and connecting with appropriate resources. Trauma-informed care 

would fit well into the primary health care centers in Saudi Arabia, which provide promotional, 

preventive, and curative services for urban, sub-urban, and rural communities (Al-Yousuf, 

Akerele, & Al-Mazrou, 2002). The adoption of trauma-informed primary care requires the 

expertise of nurses who are involved in direct health care, health policy, and nursing education. 
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As the health connections to ACEs have been established internationally, these changes in 

nursing practice needs to occur globally.  

Recommendations for Future Research  

 Although there is ample evidence of ACEs influence on health, dating back to 1998, 

nursing research focused on ACEs is still lacking, especially in global contexts. In Saudi Arabia, 

ACEs research is lacking across all health care fields, however, there has been research that 

examined ACEs prevalence on a national level, including this study. Future research in Saudi 

Arabia should focus on ACEs in rural populations. This study revealed that the non-urban 

population, which mostly included sub-urban populations, had high levels of ACEs. However, 

rural populations with fewer health resources, may be at greater risk for the health sequelae of 

ACEs. ACEs research focused on rural populations may provide evidence to support legislators’ 

and policymakers’ efforts to improve healthcare in rural Saudi Arabia. 

Conclusion 

This study is among few studies globally, and the first focused on Saudi Arabia, to 

consider the geographical differences relevant to ACEs. It is also among few studies that 

examined these differences with regard to chronic diseases. Indeed, this was the first study to 

examine the moderating effect of geographical setting on the relationship between ACEs and 

chronic diseases.  

 ACEs affect physical and psychological health, and health behaviors. ACEs play a 

significant role in the development of conditions, including various chronic diseases later in life. 

This study has revealed important results in regard to ACEs and chronic diseases prevalence, 

their relationship, and the moderating effect of geography in Saudi Arabia. This study, alongside 

other studies on a national and global level, provides insights about ACEs that may help in 
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evaluating, refining, and developing strategies and initiatives for ACEs worldwide. In addition, 

the results of this study have provided further insights into ACEs and chronic diseases that are 

congruent with the Saudi Vision 2030. The Saudi Vision 2030 primarily focuses on prevention 

and promotion of health. The Saudi Vision 2030 is also focused on the increased rates of chronic 

diseases in the country, with a goal to decrease them.  Early screening, detection, and prevention 

of ACEs would help in achieving these goals. ACEs affect peoples’ health, leading to 

undesirable outcomes. Therefore, specific interventions and initiatives are required to track, 

regularly screen for, and prevent ACEs in Saudi Arabia, with a focus on underserved 

populations. 
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APPENDIX A 

TABLES 

Table 1: Characteristics of Selected Articles 

1. Study Design  

Design Study (Author, year) 

Cross sectional 

(retrospective)  

Downey, 2017; Iniquez & Stankoeski, 2016; Karatekin, 2018; Lynch et al., 

2013; Salinas-Miranda et al., 2015; Chang et al., 2019; Maguire-Jack, Lanier, 

and Lombardi, 2019; Bellis et al., 2014; Nurius et al., 2019; Slack, front & 

Jones, 2017; Radcliff, Crouch & Strompolis, 2018; Sonu, Post, & Feinglass, 

2019; Talbot, Szlosek, & Ziller, 2016; Almuneef et al., 2018; Prino, 

Longobardi, & Settanni, 2018; Alcala, Valdez-Dadia, & Ehrenstein, 2017; Ho 

et al., 2019; Chanlongbutra, Singh, & Mueller, 2018; Wade Jr. et al., 2016; 

Monnat and Chandler, 2015; Almuneef, Qayad, & Albuhairan, 2014; Bethell, 

Newacheck, Hawes & Halfon, 2014; Alshawi & Lafta, 2015; Ramiro et al., 

2010; Kim, 2017; Tran et al., 2015; VanderEnd et al., 2018 

Longitudinal 

(prospective) 

Mosley-Johnson et al., 2018; Thompson et al., 2014; Reuben et al., 2016; 

Marryat & Frank, 2019; Campbell et al., 2019; Loxton et al., 2019; Campbell 

et al., 2018; Deschenes, Graham, Kivimaki & Schmitz, 2018; Soares et al., 

2015; Bjo'rkenstam, 2016 

Both (retrospective 

and prospective)  
Naicker et al., 2017; Schofield et al., 2018 

Review Kalmakis and Chandler, 2014; Kalmakis and Chandler, 2015 

2. Setting of the study (continent & country) 

Setting Study (Author, year) 

North America   

USA  

Downey, 2017; Iniquez & Stankoeski, 2016; Karatekin, 2018; Lynch et al., 

2013; Salinas-Miranda et al., 2015; Mosley-Johnson et al., 2018; Thompson et 

al., 2014; Maguire-Jack, Lanier, and Lombardi, 2019; Schofield et al., 2018; 

Nurius et al., 2019; Slack, front & Jones, 2017; Radcliff, Crouch & 

Strompolis, 2018; Sonu, Post, & Feinglass, 2019; Campbell et al., 2019; 

Talbot, Szlosek, & Ziller, 2016; Alcala, Valdez-Dadia, & Ehrenstein, 2017; 

Chanlongbutra, Singh, & Mueller, 2018; Campbell et al., 2018; Wade Jr. et 

al., 2016; Monnat and Chandler, 2015; Bethell, Newacheck ،Hawes & Halfon, 

2014;  

Asia   

China  Chang et al., 2019; Ho et al., 2019 

Saudi Arabia  Almuneef, Qayad, & Albuhairan, 2014; Almuneef et al., 2018 

Iraq Alshawi & Lafta, 2015 

Korea Kim, 2017 
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Philippines Ramiro et al., 2010   

Vietnam Tran et al., 2015 

Europe   

England Bellis et al., 2014; Deschenes, Graham, Kivimaki & Schmitz, 2018 

Italy Prino, Longobardi, & Settanni, 2018 

Scotland Marryat & Frank, 2019  

Sweden Bjo'rkenstam, 2016 

Africa   

Malawi VanderEnd et al., 2018 

South Africa Naicker et al., 2017   

Australia   

Australia  Loxton et al., 2019   

New Zealand Reuben et al., 2016 

South America  

Brazil Soares et al., 2015 

3. Data type used in the study and source 

Data type and 

source 
Study (Author, year) 

SDA   

BRFSS 

Downey, 2017; Nurius et al., 2019; Slack, front & Jones, 2017; Radcliff, 

Crouch & Strompolis, 2018; Sonu, Post, & Feinglass, 2019; Talbot, Szlosek, 

& Ziller, 2016; Alcala, Valdez-Dadia, & Ehrenstein, 2017; Chanlongbutra, 

Singh, & Mueller, 2018; Monnat and Chandler, 2015 

NSCH 
Maguire-Jack, Lanier, and Lombardi, 2019; Bethell, Newacheck, Hawes & 

Halfon, 2014 

MIDUS Campbell et al., 2019; Campbell et al., 2018 

PHLACE and 

SEPAHHS 
Wade Jr. et al., 2016 

ALSWH Loxton et al., 2019   

NGHA Almuneef et al., 2018 

Primary Data  

Iniquez & Stankoeski, 2016; Karatekin, 2018; Lynch et al., 2013; Salinas-

Miranda et al., 2015; Mosley-Johnson et al., 2018; Chang et l., 2019; Naicker 

et al., 2017; Thompson et al., 2014; Reuben et al., 2016; Schofield et al., 

2018; Bellis et al., 2014; Marryat & Frank, 2019; Prino, Longobardi, & 

Settanni, 2018; Ho et al., 2019; Deschenes, Graham, Kivimaki & Schmitz, 

2018; Soares et al., 2015; Almuneef, Qayad, & Albuhairan, 2014; Alshawi & 

Lafta, 2015; Bjo'rkenstam, 2016; Ramiro et al., 2010; Kim, 2017; Tran et al., 

2015; VanderEnd et al., 2018 

SDA: Secondary Data Analysis; BRFSS: Behavioral Risk Factor Surveillance System; NSCH: National Survey of 

Children's Health; MIDUS: Midlife Development in the United States; PHLACE: Philadelphia Adverse Childhood 

Experiences Survey; SEPAHHS: Southeastern Pennsylvania Household Health Survey; ALSWH: Australian 

Longitudinal Study on Women's Health; NGHA-KSA: National Guard Health Affairs-Saudi Arabi 
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Table 2: Geographical Classification of Settings Included in The Dataset 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Province City 

Category 
Frequency 

Capital 

city  

Governorates 

A 

Governorates 

B 
Other 

Original 

sample 

Sub- 

sample 

Makkah 

Jeddah     1,398 1,054 

Makkah     695 505 

Aljamom      40 37 

Taif     425 309 

Riyadh 

Riyadh      2,154 1,309 

Afif      62 33 

Alkharj      189 106 

Aldwadmi      80 36 

Alsaleel      44 39 

Eastern 

Khobar     159 96 

Dammam      279 214 

AlEhsaa      249 218 

Qatif      268 131 

Khafji      274 211 

Hafuf     Town A 275 144 

Baha 
Baha     106 54 

AlAkik      51 22 

Madinah 

Yanbu     131 106 

Madina     498 398 

Khayber      20 18 

Asir 
Khamis Mushait      417 208 

Abha      303 63 

Najran 
Najran     149 139 

Haabona     50 47 

Jazan 

Abu Areesh     229 35 

AlHarth     80 28 

Jizan     204 89 

Tabuk 
Tabuk      249 130 

Umluj     50 24 

Northern border 
Tareef     56 21 

Arar     71 22 

Al Jouf 
Domat Al-Jandal     53 28 

Sakaka     106 49 

Hail 
Hail      170 82 

Ghazala     59 38 

Al Qassim 
Buraidah      404 239 

Onaizah     109 74 

Total 

Original 

sample 
37 

5,388 

(53.1%) 

3,425 

(33.7%) 

1,068 

(10.5%) 

275 

(2.7%) 

10,156 

(100%) 
 

Sub-

sample 

3,293 

(51.8%) 

2,338 

(36.8%) 

581 

(9.1%) 

144 

(2.3%) 
 

6,356 

(100%) 
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Table 3: Distribution of General and Saudi Population and This Study Sample in Provinces 

of Saudi Arabia 

married 

General 

population 

(2010) 

(GASKSA, 2010) 

Saudi 

population 

(2010) 

(GASKSA, 2010) 

Study sample before 

listwise deletion 

Study sample after 

listwise deletion 

Riyadh 25% 23% 24.9% 24% 

Makkah 25.5% 22% 25.2% 30% 

Eastern 15.1% 15.4% 14.8% 15.9% 

Baha 1.5% 1.9% 1.6% 1.2% 

Madinah 6.6% 6.7% 6.4% 8.2% 

Asir 7% 8.5% 7.1% 4.3% 

Najran 1.9% 2.2% 2% 2.9% 

Jazan 5% 5.9% 5% 2.4% 

Tabuk 2.9% 3.5% 2.9% 2.4% 

Northern Boards 1.2% 1.4% 1.2% 0.7% 

Aljouf 1.6% 1.9% 1.6% 1.2% 

Hail 2.2% 2.6% 2.2% 1.9% 

Alqassim 4.5% 5% 5.1% 4.9% 

Total 27,136,977 18,707,576 10,156 6,356 
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Table 4: Sociodemographic of Participants (N=6,356) 

Variables N n (%) Mean Std. Dev. 

Age 6,346  34.44 11.21 

     18-27 years old   2,071 (32.6)   

     28-37 years old  1,971 (31.1)   

     38-47 years old   1,306 (20.6)   

     48-57 years old   873 (13.7)   

     58 years old or older   125 (2)   

Gender 6,345    

     Female   3,059 (48.2)   

     Male   3,286 (51.8)   

Geographical setting  6,356    

     Urban  5,631 (88.6)   

     Non-urban   725 (11.4)   

Education   6,327    

     No formal schooling   94 (1.5)   

     High school or below  3,374 (53.3)   

     College or above  2,859 (45.2)   

Occupation 6,273    

     Unemployed   1,690 (26.9)   

     Employed   3,362 (53.6)   

     Students   1,035 (16.5)   

     Retired   186 (3)   

Marital status  6,342    

     Married   3,865 (60.9)   

     Not married   2,477 (39.1)   
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Table 5: Descriptive Statistics of ACEs and Chronic Diseases Prevalence (N=6,356) 

Variables N n (%) Mean Std. Dev. 

ACEs score 6,356  3.60 2.6246 

     0 ACEs  781 (12.3)   

     1 ACE  960 (15.1)   

     2 ACEs  778 (12.2)   

     3 ACEs   711 (11.2)   

     4 + ACEs  3,126 (49.2)   

ACEs categories  6,356    

     Physical abuse   2,754 (43.3)   

     Emotional abuse   3,474 (54.7)   

     Sexual abuse   1,195 (18.8)   

     Alcohol/drug abuser in the household   515 (8.1)   

     Incarcerated household member   617 (9.7)   

     Someone chronically depressed, mentally ill, 

institutionalized or suicidal  

 
519 (8.2) 

  

     Household member treated violently   3,665 (57.7)   

     One or no parents, parental separation or divorce  1,380 (21.7)   

     Emotional neglect   1,325 (20.8)   

     Physical neglect   1,301 (20.5)   

     Bullying   2,595 (40.8)   

     Community violence   3,552 (55.9)   

Chronic diseases  6,356  .376 .4845 

     Diabetes   1,037 (16.3)   

     Hypertension   1,210 (19)   

     Coronary heart disease  297 (4.7)   

     Chronic respiratory disease   693 (10.9)   

     Liver disease   274 (4.3)   

     Obesity   193 (3)   

     Depression   692 (10.9)   

     Combined (at least one chronic disease)   2,392 (37.6)   
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Table 6: Prevalence Rates of ACEs Scores by Sociodemographic of Participants (N=6,356) 

Variables N 
ACEs score 

0 ACEs 1 ACE 2 ACEs 3 ACEs 4+ ACEs 

Age 6,346 780 957 777 710 3,122 

     18-27 years old  2,071 10.3% 13.7% 11.7% 12% 52.3% 

     28-37 years old 1,971 11.6% 14.5% 12.7% 11.2% 50% 

     38-47 years old  1,306 13.4% 16.5% 13.2% 10.7% 46.3% 

     48-57 years old  873 15.2% 16.3% 11.2% 10.5% 46.7% 

     58 years old or older  125 24% 24.8% 11.2% 7.2% 32.8% 

Gender 6,345 780 957 777 709 3,122 

     Female  3,059 13.4% 16.6% 13.9% 12.5% 43.6% 

     Male  3,286 11.2% 13.6% 10.7% 10% 54.4% 

Geographical setting  6,356 781 960 779 711 3,126 

     Urban 5,631 11.6% 14.7% 12% 11.1% 50.6% 

     Non-urban  725 17.4% 18.3% 14.3% 11.6% 38.3% 

Education   6,327 777 954 775 709 3,112 

     No formal schooling  94 19.2% 20.2% 9.6% 11.7% 39.4% 

     High school or below 3,374 11.9% 15.2% 11.4% 10.4% 51.2% 

     College or above 2,859 12.6% 14.8% 13.4% 12.1% 47.1% 

Occupation 6,273 771 947 769 701 3,085 

     Unemployed  1,690 13% 15.9% 13% 12.1% 46.1% 

     Employed  3,362 12.6% 14.9% 11.8% 10.2% 50.6% 

     Students  1,035 10% 13.2% 12.7% 13% 51.2% 

     Retired  186 14% 21.5% 12.9% 10.8% 40.9% 

Marital status  6,342 779 957 776 708 3,122 

     Married  3,865 13.7% 16.1% 12.8% 10.8% 46.6% 

     Not married  2,477 10.1% 13.5% 11.4% 11.7% 53.4% 
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Table 8: Interrelation Between ACEs Categories (N=6,356) 

ACEs 1 2 3 4 5 6 7 8 9 10 11 12 

1 1.000            

2 .629* 1.000           

3 .368* .304* 1.000          

4 .180* .159* .241* 1.000         

5 .173* .181* .228* .391* 1.000        

6 .147* .148* .220* .343* .360* 1.000       

7 .513* .569* .264* .166* .177* .165* 1.000      

8 .104* .128* .154* .220* .253* .215* .107* 1.000     

9 -.016 -.060* .043* .035* .046* .068* -.047* .057* 1.000    

10 .176* .154* .245* .257* .216* .193* .197* .173* .049* 1.000   

11 .418* .425* .274* .135* .142* .133* .398* .108* -.054* .151* 1.000  

12 .397* .397* .242* .130* .160* .151* .366* .118* -.063* .151* .355* 1.000 

ACEs categories: 1- physical abuse; 2- emotional abuse; 3- sexual abuse; 4- alcohol/drug abuser in the 

household; 5- incarcerated household member; 6- someone chronically depressed, mentally ill, 

institutionalized or suicidal; 7- household member treated violently; 8- one or no parent, parental separation or 

divorced; 9- emotional neglect; 10- physical neglect; 11- bullying; 12- community violence 

 

** Correlation is significant at the 0.01 level   
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Table 9: Prevalence Rates of Chronic Diseases by Sociodemographic of Participants 

(N=6,356) 

Variables N 
Chronic diseases 

DM HT CHD CRD LD OB DP combined 

Age 6,346 1,035 1,208 295 691 272 192 692 2,389 

     18-27 years old  2,071 7.5% 10.4% 2.9% 9.7% 3.3% 2.7% 9.6% 26% 

     28-37 years old 1,971 11% 14.4% 3.5% 10.8% 4.2% 2.7% 10.5% 33.1% 

     38-47 years old  1,306 21.6% 25.7% 5.2% 9.9% 3.8% 3.8% 12.1% 46% 

     48-57 years old  873 36.5% 36.2% 9.9% 14.9% 6.9% 3.8% 12.7% 58.2% 

     58 years old or older  125 49.6% 46.4% 11.2% 14.4% 9.6% 0.8% 14.4% 70.4% 

Gender 6,345 1,035 1,208 296 690 273 192 688 2,386 

     Female  3,059 16.7% 20.9% 5.4% 13.4% 4.9% 3.9% 11.2% 39.9% 

     Male  3,286 16% 17.3% 4% 8.5% 3.8% 2.2% 10.5% 35.5% 

Geographical setting  6,356 1,037 1,210 297 693 274 193 692 2,392 

     Urban 5,631 16.1% 18.8% 4.7% 11.2% 4.3% 3.1% 11.5% 37.8% 

     Non-urban  725 17.9% 20.7% 4.8% 8.8% 4.3% 2.8% 6.1% 36.1% 

Education   6,327 1,032 1,205 294 686 270 190 687 2,377 

     No formal schooling  94 31.9% 37.2% 13.8% 22.3% 11.7% 6.4% 16% 62.8% 

     High school or below 3,374 20% 21.4% 5.3% 10.5% 4.3% 3.2% 11.8% 40.2% 

     College or above 2,859 11.5% 15.6% 3.6% 10.9% 4% 2.7% 9.6% 33.7% 

Occupation 6,273 1,028 1,196 289 685 268 188 689 2,365 

     Unemployed  1,690 21% 24.4% 7.3% 13.9% 5.6% 4.3% 11.9% 43.6% 

     Employed  3,362 15.2% 18% 3.3% 9.1% 3.7% 2.3% 10.6% 36.7% 

     Students  1,035 7.1% 10.2% 3.4% 11.1% 3.7% 3.4% 10.8% 26.3% 

     Retired  186 47.3% 39.3% 10.2% 15.1% 6.5% 2.2% 10.8% 66.1% 

Marital status  6,342 1,032 1,208 295 688 272 190 691 2,383 

     Married  3,865 20.3% 22.5% 5% 10.9% 4.5% 3.1% 11% 42.2% 

     Not married  2,477 9.9% 13.7% 4.1% 10.8% 4% 2.9% 10.8% 30.3% 

Chronic diseases: DM- diabetes; HT- hypertension; CHD: coronary heart disease; CRD- chronic respiratory 

disease; LD- liver disease; OB- obesity; DP- depression; combined- all diseases together (at least one of 

them) 

 

Boldfaced number represents the total number 
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Table 10: Results of t-tests for ACEs Total Score by Geographical Setting  

Variables 

Geographical setting  

95% CI t-test results 

Non-urban  Urban 

ACEs 

M SD n M SD n Lower Upper t df p 

3.075 2.650 725 3.669 2.613 5,631 -.7959 -.3909 -5.745 6354 0.000 
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Table 13: Summary of Logistic Regression Analysis of Chronic Diseases (Model 1&2) 

Variables 
Model 1 Model 2 

B SE  B SE  

ACEs total score  .210 .011 18.73*** .060 .030 1.97* 

Gender (Female) .398 .060 6.55*** .429 .061 7.00*** 

Age  .050 .002 16.85*** .050 .002 16.82*** 

Educational level  -.091 .055 -1.66 -.101 .055 -1.81 

Occupational status .130 .042 3.04** .121 .042 2.84** 

Marital status (Married) .150 .068 2.20* .159 .068 2.31* 

Geographical setting (Urban) .033 .089 0.37 -.534 .138 -3.85*** 

Interaction of ACEs and geographical setting     .171 .033 5.16*** 

 

N 6,220 6,220 

 LR X2 (df) 792.74*** (7) 819.12*** (8) 

LR X2 (df) (Model 2 compare to Model 1) 26.38*** 

B: Unstandardized beta coefficient  

: Standardized beta coefficient 

 

* p< .05,  ** p< .01,  ***p< .001 
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APPENDIX B 

FIGURES 

Figure 1: The Life Course Health Development (LCHD) Framework 
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Figure 2: PRISMA Flow Diagram of Selecting Studies  

 

 

 

 

 

 

 

 

 

 

Articles identified through databases 

searching 

(n = 1,791) 

Articles remained after duplicates 

removed 

(n = 1,417) 

Articles remained after reviewing 

titles  

(n = 128) 

Articles excluded 

(n = 1,289) 

Full-text articles assessed for 

eligibility 

(n = 75) 

Articles excluded after 

reviewing abstracts 

(n = 53) 

Articles included in the literature 

review  

(n = 41) 

 

Articles excluded 

(n = 374) 

Full-text articles excluded, 

with reasons 

(n = 34) 



 

 87 

APPENDIX C 

ACE-IQ 
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APPENDIX D 

CALCULATING ACEs SCORE FROM ACE-IQ – BINARY CALCULATION METHOD 
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APPENDIX E 

CALCULATING ACEs SCORE FROM ACE-IQ – FREQUENCY CALCULATION 

METHOD 

 
 

 



 

 95 

 

 
 



 

 96 

APPENDIX F 

IRB MEMORANDUM 

 

  
  

 

Memorandum – Not Human Subjects Research Determination  
 

Date: March 16, 2020  

 

To:   Fahad Alhowaymel, Nursing 

 

Project Title: Geographical Disparity of Adverse Childhood Experiences and Chronic Diseases in 

Saudi Arabia 

 

IRB Determination Number : 20-96 

 

The Human Research Protection Office (HRPO) has evaluated the above named project and has 

made the following determination based on the information provided to our office: 

 

☐  The proposed project does not involve research that obtains information about living 

individuals [45 CFR 46.102(f)]. 

 

☐  The proposed project does not involve intervention or interaction with individuals OR does 

not use identifiable private information [45 CFR 46.102(f)(1), (2)]. 

 

☐  The proposed project does not meet the definition of human subject research under federal 

regulations [45 CFR 46.102(d)]. 

 

Submission of an Application to UMass Amherst IRB is not r equired. 

 

Note: This determination applies only to the activities described in the submission.  If there are 
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A project determined as “Not Human Subjects Research,” must still be conducted in accordance 

with the ethical principles outlined in the Belmont Report: respect for persons, beneficence, and 

justice. Researchers must also comply with all applicable federal, state and local regulations as 

well as UMass Amherst Policies and procedures which may include obtaining approval of your 

activities from other institutions or entities. 

 

Please do not hesitate to call us at 413-545-3428 or email humansubjects@ora.umass.edu if you 
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Human Research Protection Office             
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