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ABSTRACT 

 

Adverse childhood experiences, known as ACEs, have been shown to negatively 

impact an individual’s health as an adult. While efforts to decrease children’s exposure to 

these traumatic experiences are beneficial, they are not able to fully eliminate these 

experiences and do not address how to help children who have already been exposed. 

Resilience, which has been defined as managing and adapting to significant sources of 

trauma, has been thought to be a protective factor against the toxic stress of ACEs. While 

the relationship between ACEs and poor health outcomes has been established, the 

relationship between resilience and health outcomes is largely unknown.  This study 

seeks to determine the association between resilience scores on a validated resilience 

questionnaire and health outcomes in adolescents. Looking specifically at body mass 

index, blood pressure, and depression scores on a validated depression screen we 

hypothesize that higher resilience scores will be associated with better health outcomes. 

In addition, we examine the relationship between ACE scores and resilience scores. If 

this validated resilience instrument is able to help predict health outcomes, this can direct 

development of intervention programs to build resilience in those living in ACE-heavy 

environments.   
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CHAPTER 1: ADVERSE CHILDHOOD EXPERIENCES 

 

Adverse Childhood Experiences, known as ACEs, are a concept first defined by 

Drs. Felitti and Anda in their landmark study published in 1998 (Felitti & Anda 

1998).  Dr. Felitti, a physician specializing in obesity and preventative medicine at Kaiser 

Permanente in California, in conjunction with Dr. Anda from the Center for Disease 

Control developed a large survey study to examine how different types of stressful 

experiences in childhood could affect risk taking behaviors as well as health outcomes in 

adulthood. They defined eight categories of childhood exposure that they broke down 

into childhood abuse, including psychological, physical, and sexual abuse, and four 

different categories of household dysfunction including exposure to substance abuse, 

mental illness, violent treatment of a mother or stepmother, and criminal behavior in the 

household. Each category of exposure they defined as an adverse childhood experience, 

shortened to ACE. These eight different categories of ACEs were developed into a 17 

question survey. Participants would then receive a score of 0-8 based on being positive or 

negative to an exposure in each of the categories at any point during their first 18 years of 

life. In the second wave of data collection two additional categories of neglect, physical 

and emotional, were added increasing the possible score of exposure from 8 to 10.  

In addition to examining exposure to adverse childhood experiences the 

investigators also chose 10 risk factors that are contributors to the leading causes of 

morbidity and mortality. The risk factors included smoking, severe obesity, physical 

inactivity, depressed mood, suicide attempts, alcoholism, drug abuse, parenteral drug 

abuse, a high lifetime number of sexual partners (> 50), and a history of having a sexually 
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transmitted disease. They also looked at the presence of disease conditions including 

ischemic heart disease, cancer, stroke, COPD, diabetes, hepatitis, and skeletal fractures.  

2 waves of data collection were completed between 1995-1997. When all data 

collection was complete, over 17,000 adults who had a medical evaluation at Kaiser 

Permanente, a large HMO in California, had completed confidential surveys about 

specific childhood experiences as well their health problems and health related behaviors. 

The participant demographics were primarily white (79.8%), upper middle class, with 

some level of college education (74.9%). There was a fairly even distribution of male to 

female participants (47.9 v 52.1%). Over half of participants fell between the ages of 35-

64 years old (57.6%) with about one third (32.4%) older than 65 years old.  The average 

age of participants was 57 years old. In addition, with all the participants being members 

of an HMO, they had access to quality health insurance and healthcare (Felitti & Anda 

2009). 

Dr. Felitti and Anda’s study revealed two major findings. The first was that 

exposure to ACEs was common, more common than many had assumed. After the first 

wave of data collection, more than half of participants, 52%, had experienced at least 1 

adverse childhood experience category and 6.2% reported 4 or more categories of 

exposure. (Felitti & Anda 1998) When the data from the second wave was added, two 

thirds of participants had exposure to at least 1 ACE category while 1 in 6 individuals had 

an ACE of 4 or more. 1 in 9 had an ACE score of 5 or more. (Felitti & Anda 2009) While 

not only showing that exposure to these stressful experiences during childhood was 

common, more shockingly Drs. Felitti and Anda found a graded relationship between the 

number of categories of childhood exposure, or ACEs, and each of the adult health risk 
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behaviors and diseases. As the number of categories of exposures, or ACEs, increased, 

the higher the odds of health risk behaviors and disease. A person who experienced four 

or more ACEs in comparison to those who had experienced zero had a 4-12 fold increase 

in health risk for alcoholism, drug abuse, depression, and suicide attempt. They had a 2-4 

fold increase in smoking, poor self-rated health, high number of sexual partners, and 

sexually transmitted disease. In addition, they had a 1.4-1.6 fold increase in physical 

inactivity and severe obesity. The number of categories of adverse childhood exposures 

also showed a graded relationship to the presence of adult diseases including ischemic 

heart disease, cancer, chronic lung disease, skeletal fractures, and liver disease. (Felitti & 

Anda 1998, 2009)  

This dose-response relationship between ACEs and adult diseases was further 

explored in additional studies published using the original ACE data. In one study 

looking specifically at ischemic heart disease, a person with 7 or more ACEs was more 

than 3 times as likely to have ischemic heart disease. Additionally, for every increase in 

the ACE score, the likelihood of reporting ischemic heart disease increased by 20% . 

(Dong et al 2004) Another study examining ACEs and the risk of illicit drug abuse found 

that every increase in ACE score increased the likelihood for early initiation of drug 

abuse 2-4 fold.  Individuals with 5 or more ACEs were 7-10 times more likely to report 

illicit drug use problems, addiction to illicit drugs, and parenteral drug use. Initiation of 

drug use during early adolescence had the strongest graded relationship with the ACE 

score versus mid-adolescence and adulthood, although both also showed the same graded 

relationship. (Dube et al 2003) 
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Since the original Adverse Childhood Experiences study was published 20 years 

ago, a multitude of other studies have affirmed the findings of the original ACE study 

(Gilbert et al 2015, Hughes et al 2017). In addition to not only showing how common 

these experiences are, they have all also affirmed the dose-response relationship between 

ACEs and adulthood health risk behaviors and disease. A study published in 2015 with 

almost 54,000 participants from 10 different states and the District of Columbia included 

data collected during the 2010 Behavioral Risk Factor Surveillance Survey, a national, 

cross-sectional, random telephone survey of adults (Gilbert et al 2015). The ACE survey 

as well as health risk behavior and disease questions were asked. Noting similar exposure 

rates to the original study, 44.1% of participants had exposure to 1-3 ACEs, while 12.7% 

had exposure to 4-6 ACEs, and 2.6% had exposure to 7-9 ACEs. The same linear dose-

response relationship between ACEs and self-reported health conditions was also noted, 

as in the original ACE study.  After controlling for demographic variables, all self-

reported conditions showed an association with all p<0.01. For individuals with an ACE 

score of 4-6, their odds of reporting fair or poor health was increased by 2.3 times. Their 

odds of reporting experiencing recent mental distress was increased by 3.9 times. In 

regards to specific medical conditions, for an individual with an ACE score of 4-6 their 

odds of diabetes was increased by 1.4 times. Their odds of a myocardial infarction, or 

heart attack was increased by 1.6 times, while their odds of coronary artery disease, the 

most common type of heart disease and the leading cause of death of both men and 

women in the United States, was increased by 1.4 times. The odds of stroke was also 

increased by 1.4 times while odds of asthma was increased by 1.8 times.  
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In 2017 a systematic review and meta-analysis was published that also affirmed 

the findings of the original ACE study and subsequent publications (Hughes et al 2017). 

The review included 37 studies, 21 from the US, 7 from the UK, 2 from Finland, and 1 

each from Canada, China, New Zealand, Philippines, Saudi Arabia, Sri Lanka, and 

Eastern Europe. The 37 studies represented 253,719 participants. The study calculated 

risk estimates for 23 individual outcomes. The prevalence of ACEs was similar to the 

original study as well as subsequent publications, including the 2015 multi-state data set. 

Over half of participants, 57%, reported at least 1 ACE exposure while 13% had at least 4 

or more ACE exposures. They found associations with ACEs and all of the health risk 

and disease outcomes, again showing the same dose-response relationship. The study 

noted a weak/modest association between an ACE score of 4 or more and physical 

inactivity, overweight/obesity, and diabetes. They noted a moderate association between 

an ACE score of 4 or more and smoking, alcohol use, poor self-rated health, cancer, heart 

disease, and respiratory disease. An ACE score of 4 or more was found to have a strong 

association with sexual risk taking, mental ill health, and problematic alcohol use. The 

strongest association with an ACE score of 4 or more was found with problematic drug 

use and interpersonal and self-directed violence. When examining specific medical 

conditions, the odds of having diabetes increased by 1.5 times for an individual with 4 or 

more ACEs, compared to an individual with an ACE score of zero. Similarly, the odds of 

cancer increased by 2.3 times, heart disease increased by 2 times, while respiratory 

disease, including asthma and COPD, increased by 3 times for individuals with 4 or more 

ACEs. The odds of mental health problems increased at an even greater rate, 4 times for 
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depression, 3.7 times for anxiety, and 30 times for suicide for those with 4 or more ACEs 

when compared to individuals with an ACE score of zero.  

As additional studies have been published affirming the findings of the original 

Adverse Childhood Experiences study, the demographics of participants were still often 

reflective of the original ACE study, primarily white, upper middle class, college 

educated, and insured individuals making the generalizability of the results 

unknown.  Individuals living and working in more diverse urban environments also found 

that the ACEs from the original study did not address the neighborhood and community 

experiences that could also create significant sources of stress for children and adults. 

This concern led to the development of the Urban ACE study, or Expanded ACEs, in 

Philadelphia. Through literature review as well as qualitative data from African American 

and Latino youth in Philadelphia the themes of the Expanded ACEs were developed to 

include exposure to community violence, experiencing racism, living in an unsafe 

neighborhood, experiencing bullying, and having a history of living in foster care 

(Cronholm et al 2015). From 2012-2013 a cross-sectional random phone survey of 

Philadelphia adults age 18-97 years old was completed. A total of 1784 people 

participated answering the traditional nine, or what the study defined as the conventional 

ACEs, from the original study. They also included their five expanded ACE questions 

developed to include neighborhood and community experiences. Eleven self-reported 

health outcomes, including weight and height to calculate BMI, were asked as well as 

educational attainment and income level to assess socioeconomic status.  

The sample of participants from Philadelphia in comparison to the original Kaiser 

sample was more racially diverse (45.2% white, 43.6% black vs 79.8% white, 4.8 % 
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black). They had an overall lower educational attainment, and were younger with almost 

30% in the 18-34-year-old age range, 52.2% in the 35-64-year-old age group, and 16.4% 

were older than 65 years old. The Kaiser sample only had 10% in the 18-34-year-old age 

group, 57.6 % in the 35-64 age group, and 32.4% older than 65%. The majority of 

participants in Philadelphia were employed and insured, both 87%, and also reporting 

having a usual source of healthcare, 70%, not unlike the Kaiser sample.  

The prevalence of the conventional ACEs was higher in the Philadelphia dataset 

compared with Kaiser and with many other subsequent studies. 72.9% had at least 1 

conventional ACE with 47.6% having 1-3 ACEs. 20.7% were found to have an ACE 

score of 4 or more, higher than Kaiser’s original prevalence of 6% and the 2017 meta-

analysis prevalence of 13%. For the five Expanded ACEs they found that 63.4% had at 

least 1 exposure while 50% had a score of 1-3 ACEs, and 13.4% had 3 or more. Further 

in depth analysis of the Expanded ACEs found that 40.5% of participants had witnessed 

community violence, 34.5% experienced racial discrimination, and 27.3% felt their 

neighborhood was unsafe.  

The Philadelphia Urban ACE Survey, consistent with the other ACE studies, also 

found that a higher ACE score showed an increased risk for physical and mental health 

problems for both the Conventional and Expanded ACEs. Only the Conventional ACEs 

showed a statistically significant association with physical health problems, including 

cardiovascular disease, asthma, and fractures. Consistent with previous studies of 

neighborhood and community stressors, the Expanded ACES were associated with 

increased health risk behaviors and mental illness but not physical health conditions. The 

study also included analysis of the effect of low socioeconomic status (SES) on high 
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ACEs and health outcomes. While all participants were affected by ACEs in a dose-

response relationship, low SES participants were affected to a greater extent by high ACE 

scores of 4 or more than their higher SES counterparts.  For example, an individual from 

the low SES bracket with 4 or more ACEs had their odds of having mental illness 

increased by 9 times while an individual in the higher SES bracket with an ACE score of 

4 or more had their odds increased by only 4 times. Similarly with sexually transmitted 

infections (STI), which were used as a marker of sexual risk taking behaviors, the odds of 

having an STI were 7 times higher for those in the low SES bracket versus 5 times higher 

for those in the higher SES bracket, despite both having ACE scores of 4 or more.  (Wade 

et al 2016, Phila Urban ACE SUrvey 2013) 

 In the past 20 years since the original ACE study was published numerous studies, 

including a large literature review and meta-analysis have confirmed how common ACEs 

are, with additional literature showing even higher prevalence in urban areas. The studies 

have all also shown an association with poor health outcomes in adulthood with a dose-

response relationship being demonstrated. In the time since the original data was 

published multiple mechanisms have been proposed for how these stressful events 

experienced in childhood become part of our biology.  
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CHAPTER 2: MECHANISMS OF INJURY 

 

For generations the nature versus nurture debate has raised the question: are we a 

product of our environment or is our outcome predetermined by our genetic makeup? The 

more that is learned about the process of development, in particular the phenomenon of 

epigenetics, the more complex the answer becomes. Arnold Sameroff, a developmental 

psychologist, has described the process of development as a function of “nature dancing 

with nurture over time” (Sameroff 2010 p 11).  It has been shown that environmental 

influences or experiences can affect gene methylation in a process known as epigenetics. 

Experiences can essentially turn on and off certain genes, allowing specific experiences 

to leave a signature on the genome. This model, of how the social and physical 

environment can affect biology which then in turn together drives development, is known 

as the Eco-Bio-Developmental Model of Health and Disease. (Shonkoff 2012)  

This model can be further explored by looking more specifically at brain 

development. The human brain has a protracted course of development starting 2 weeks 

after conception and not reaching adult maturity until the third decade of life. Brain 

architecture is shaped by experiences before and soon after birth. A child’s genetics 

provide the blueprints, or basic plan for brain development. While the genes provide the 

blueprint, the environment determines how this blueprint is implemented. Variations at 

the genomic level influence how signals from the environment are utilized, and 

associated input provided to the brain in turn affects patterns of gene expression that 

guide neural development. The environment can be equated with the selection of the best 

building materials to enable the full potential of the blueprints. Experiences are then the 
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interaction of the child with the environment, so like a carpenter adjusts blueprints to the 

setting and needs of the people who will live in the house, experience adjusts the genetic 

plan for the brain and shapes the architecture of neural circuits according to the needs it 

determines from the environment. (Natl Scientific Council on Developing Child 2005) 

A child’s developing brain is particularly malleable. In its initial development it 

goes through a stage of overproduction of synapses, or neural connections. While this 

stage is largely driven by genetics, the next stage, known as pruning, is largely influenced 

by experiences. There is an increased rate of formation and elimination of neural 

connections that allows the brain networks to develop, fine-tune, and become more 

organized and efficient. This all serves to optimize maximal adaptation to the 

surrounding environment. In the final stage of brain development, known as myelination, 

neural connections get wrapped in myelin, a fatty substance that insulates the neural 

connections allowing for faster transmission of signals leading to increased efficiency in 

communication within the brain. As these processes are occurring in the brain, research 

has shown that the brain is very impressionable, allowing it to continually adjust and 

adapt to experiences. These experiences shape the brain to allow it to best adapt to the 

current and future environment. This flexibility of the brain is referred to as plasticity. 

Research now suggests that the brain is plastic throughout the lifetime, however, there are 

critical  periods that can be viewed as windows of opportunity that are unique to a child’s 

brain. These windows of opportunity are called Sensitive Periods, which are times of 

exceptional sensitivity to the effects of environment and experience. These sensitive 

periods are important to allow the brain to adjust to meet the needs of the environment 

allowing them to learn new skills at a pace that can never be replicated at any other 
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period in their lifetime; however, it also means that it is most vulnerable to the damaging 

effects of adversity during these times.  (Johnson 2013) 

To explore how adversity can impact the brain it is necessary to review the normal 

stress response system. Stress, whether physical, emotional, or mental, activates the 

body’s chemical and neural responses to allow us to cope with potentially threatening 

situations. When an individual perceives a threat, stimuli are sent to a specific area of the 

brain known as the amygdala which interprets the threat and then signals the 

hypothalamus to activate the sympathetic nervous system. The sympathetic nervous 

system, often referred to as the fight or flight system, acts quickly to help the body 

respond to threats. Activating the sympathetic nervous system is like turning on the car 

and flooring the gas pedal. Signals are sent through autonomic nerves to the adrenals to 

release epinephrine into the bloodstream. Epinephrine causes changes to best allow the 

body to survive the immediate crisis. It increases heart rate, opens up the airways in the 

lungs known as the bronchial passages, slows down movement of the large intestine, 

constricts blood vessels, dilates the pupils, increases sweating, and increases blood 

pressure all priming the body to escape imminent danger. As the initial surge of 

epinephrine starts to decrease the body activates the second part of its stress response 

system, the hypothalamic pituitary axis, or HPA axis. The HPA axis, also controlled by 

the hypothalamus, involves the hypothalamus, pituitary, and adrenals and interacts 

through a series of hormones to keep the gas pedal pushed down that was first activated 

by the quick acting sympathetic nervous system.   If the brain still interprets a threat, the 

hypothalamus produces corticotropin releasing hormone, or CRH. CRH then stimulates 

the pituitary to release another hormone, adrenocorticotropic hormone, or ACTH, which 
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then causes the adrenals to produce cortisol.  Cortisol helps keep the body on alert to 

respond to the perceived threat. It increases blood sugar, briefly suppresses the immune 

system, and helps the body use fat, protein, and carbohydrates, all promoting immediate 

survival. Eventually when the threat has passed cortisol levels decrease and the 

parasympathetic nervous system acts to apply the brakes to the stress response system. 

(health.harvard.edu 2018)  

Not all stress is bad and not every stress response is detrimental. Certain stress allows 

for growth and maturity that is necessary for normal development. A brief mild to 

moderate event like getting immunizations or the first day of school is termed Positive 

stress. Positive stress is important for normal growth as it gives a child opportunity to 

learn and practice healthy responses to adverse experiences. Central to being a positive 

stress is a caring responsive adult who helps the child cope and return to baseline. Some 

children experience an event of greater magnitude that is out of the realm of normal 

childhood experience like the death of a family member, a serious illness or injury, 

divorce of parents, a natural disaster, or act of terrorism. This type of stress can be termed 

Tolerable stress, however,  essential to making the stressor tolerable is the extent to 

which protective adult relationships help facilitate coping and decrease the stress 

response helping the child return to baseline. A third type of stress is termed Toxic stress. 

Toxic stress, which can include all the ACEs reviewed earlier like abuse, neglect, and 

exposure to violence, results from strong, frequent, or prolonged activation of the stress 

response system. An important distinction between Tolerable stress and Toxic stress is 

not only the prolonged or repeated activation of the stress response, but also the lack of 
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buffering protection of a supportive adult that can help a child return back to baseline. 

(Shonkoff 2012, McEwen 1998, Natl Scientific Council Developing Child 2005) 

Toxic stress creates Allostatic Load, or wear and tear on the body and brain from 

chronic over activity or inactivity of physiological systems that are normally involved in 

adaptation to environmental challenge. In the setting of toxic stress, the body’s constant 

attempts to adapt results in wear and tear on the system. This has been hypothesized to 

result in dysfunction of the system, either a failure of the stress response system to shut 

off resulting in chronic activity or failure of the system to turn on and respond when it is 

needed. Studies have shown this allostatic load from toxic stress affects several different 

areas of the brain. (McEwen 1998) 

 The area of the brain responsible for the memory of context is known as the 

hippocampus. It has receptors for adrenal steroids and works to inhibit or shut off the 

HPA stress response. With repeated stress, studies have shown atrophy of the 

hippocampus, measurable by MRI, resulting in death of hippocampal neurons. This has 

been shown to limit contextual learning making it difficult to discern safety versus 

danger. Another area of the brain, the amygdala, which was discussed earlier, helps the 

body interpret potential threats, mediates fear and anxiety, and activates the physiologic 

stress response. Under chronic or toxic stress studies have shown hypertrophy of the 

amygdala resulting in a chronically activated, hyper responsive system producing 

increased anxiety and fear. Other studies have shown smaller amygdala volumes in 

children exposed to abuse and neglect with conferred risk for behavioral problems due to 

the smaller amygdala volumes. (Edmiston et al 2011, Hanson et al 2013). An additional 

study showed smaller amygdala size in infants exposed to maternal depression (Lupien et 
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al 2011). The MRI measuring amygdala size was done in late childhood showing notable 

changes even years after the known exposure.  

The prefrontal cortex, the area of the brain responsible for executive functions, 

decision-making, working memory, self-regulation, and mood and impulse control is also 

sensitive to increased stress. Elevated levels of cortisol have been shown to change 

connectivity in the prefrontal cortex, limiting its ability to inhibit the amygdala causing 

an impaired adaptive response to stress. In addition to changes in connectivity several 

studies done in maltreated children have shown reduced brain volumes in the temporal, 

frontal, parietal, and occipital regions and in overall cortical gray and white matter 

volume. (De Bellis et al 1999, Carrion et al 2001, De Brito et al 2013) Several other 

studies have shown reduction in the size of different areas of the prefrontal cortex such as 

the orbitofrontal cortex, the Superior frontal gyrus, and the dorsolateral prefrontal cortex. 

(Ochsner & Gross 2005,  Schoenbaum et al 2007, Kelly et al 2013, Hanson et al 2010)  

Another study noted reductions in the Basal ganglia while another noted the same in the 

striatal circuitry. (Liao et al 2013, Edmiston et al 2011)  

Additional studies examining the effects of stress on children’s brain development 

have also demonstrated changes in brain structure. A cross-sectional study of 389 

children, ages 4-22 years old specifically examined the stress of poverty. (Hair et al 2015) 

Children from families experiencing poverty were found to have reduced gray matter 

volumes in the frontal and temporal cortex as well as the hippocampus. At 150% of the 

poverty line, reductions were 3-4% below developmental norms. At 100% of the poverty 

line or below, reductions were 8-9% below developmental norms. Mediation analysis of 

standardized achievement test data indicated that the measures of gray matter in front and 
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temporal regions accounted for 15-20% of the income-related achievement gap. Another 

study of 77 children in an NIH MRI study of normal brain development involving 

children from infancy to 4 years old found that those in low-income families had total 

gray matter volumes nearly half a standard deviation smaller than their better off peers. 

(Hanson 2013)  The reduction in gray matter was found mostly in the frontal and parietal 

regions which are most important for executive functioning. An additional study in 2013 

followed 145 children longitudinally from preschool with annual behavioral assessments. 

They then had an MRI at age 10 years old. Poverty was associated with smaller white and 

cortical gray matter and hippocampal and amygdala volumes. (Luby 2013, 2017) 

These studies, along with numerous others, demonstrate how exposure to traumatic 

events can program the physiologic response to stress in ways that alter neuroendocrine 

activity, neural activity, and influence the course of brain development and function, 

particularly, when stressful events are experienced during sensitive periods of childhood. 

Despite all of this research on the impact of toxic stress, there are still children who 

succeed despite difficult circumstances. Numerous studies, particularly in the psychiatry 

and psychology literature have studied this phenomenon of why some people succeed 

despite adversity. It is through this research that the concept of resilience has emerged.  

 

 

 

  



16 

CHAPTER 3: RESILIENCE  

While several definitions of resilience have been proposed, they all recognize the 

presence of coping or adapting in response to risk, adversity, or challenge. Khanlou and 

Wray note in their review article that, “in essence resilience develops in response to 

challenges and the person (or system) can become stronger than before.”(Khanlou & 

Wray 2014 p 67)  Windle at el define resilience as, “the process of negotiating, 

managing, and adapting to significant sources of stress or trauma.” (Windle et al 2011 p 

2) Initially researchers believed that resilience was some inherent unique personality trait 

in these few “super kids” who beat the odds. The more they studied, however, they found 

that, surprisingly it was much more ordinary than they originally thought, and as Ann 

Masten, a researcher who has published extensively in the field states, “Resilience does 

not come from rare and special qualities but from the everyday magic of ordinary, 

normative, human resources in minds, brains, and bodies of children, their families and 

relationships, and in their communities.”(Masten 2001 p 235)  Resilience is noted to be a 

strength based concept that builds on individual strengths rather than emphasizing 

deficits and is now widely acknowledged to be a dynamic process that can continue to 

develop over time. 

Four waves of resilience research have been identified since the concept became 

more widely used and accepted. (Khanlou & Wray 2014) The first wave of research was 

primarily descriptive and exploratory, examining specific characteristics and factors 

influencing resilience. The second wave emphasized processes and longitudinality, 

widening and deepening the perspective of the concept.  The third wave focused on the 

development and evaluation of programs that sought to promote or boost protective 
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processes through proactive intervention. Masten proposed an emerging fourth wave,  

focused on the growing interest and knowledge of neural and psychobiological systems 

that can influence adaptive and resilient behavior, like brain plasticity discussed above. 

(Masten 2007)  

Three different perspectives on resilience have been presented in the literature. 

One perspective, from psychiatry and developmental psychology background, focuses 

more on individual factors. (Waller 2001)  It tends to stress within-person factors, such as 

individual skills, temperament, and experiences, and the notion of risk is important. The 

second approach, know as the Constructionist approach, is a postmodern interpretation of 

resilience. (Ungar 2004)  This perspective views resilience as a result of negotiations 

between individuals and their environments. The third perspective, known as the 

Ecological or ecosystemic approach, finds its origins in systems theory. (Evans 2007)  In 

this approach relationships between risk and protective factors are considered while 

stressing the interdependency between individuals and social systems. This ecosystemic 

perspective also incorporates a more complex understanding of how individual factors 

and social factors interact to shape personal agency and structural opportunity. This 

perspective also treats resilience as more than just a state of mind, but a positive state of 

being. Inherent to this are the assets and resources one has access to in order to cope with 

challenges, to take advantage of opportunities, and to negotiate a social position of 

respect, satisfaction and material well-being.  

While researchers have shown that resilience is a fairly normal phenomenon, 

several factors have been shown to be associated with children who demonstrate higher 

levels of resilience. Sapiena and Masten noted 10 correlates of resilience including, 
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positive relationships with caring adults, effective caregiving and parenting, intelligence 

& problem solving-skills, self-regulation skills, perceived efficacy and control, 

achievement motivation, positive friends or romantic partners, faith, hope, spirituality, 

beliefs that life has meaning, and effective teachers and schools (2011). Wyman et al 

found very similar associated factors and in addition noted the importance of approaching 

the concept of building resilience with the mindset of enhancing assets rather than just 

reducing risks or stressors. (1999) The Harvard Center for the Developing Child has 

condensed the list down to four key factors that promote resilience including, a stable, 

caring relationship with an adult, building belief in one’s own capacity, a sense of 

mastery over circumstances, developing executive function and self-regulation, and 

affirming faith or cultural traditions. (2015, 2016)  

Despite identifying factors that can promote resilience, the concept itself is 

complex and can be particularly difficult to measure. Windle and colleagues published a 

systematic review of resilience measures in 2011.  They reviewed 19 resilience 

measurement tools and determined that no gold standard exists. Validated resilience tools 

exist, however, only three received the highest psychometric ratings. All three of these 

tools have been developed for adult populations with their applicability to pediatric 

populations largely unknown. (Windle 2011) Many make the assumption that higher 

resilience can mitigate the detrimental effects of ACEs, however,  correlation of these 

resilience scores to long term health outcomes is largely unknown. 

Although the correlation between resilience and health outcomes has not been 

established as it has been with ACEs, there are a few studies that seem to suggest a 

correlation of higher resilience scores with better health outcomes. In 2012 a cross-
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sectional survey was published of adults ranging from 43-93 years old in Great Britain 

(n=1722) and Portugal (n=579).  Their intent was to explore associations between BMI 

and waist circumference (as dependent variables) with demographic factors, stressful life 

events, diet and activity, and psychological measures, including a measure of resilience. 

Using a validated 11-item version of the Resilience Scale (RSS) they found that in 

Portuguese patients higher BMI was predicted by lower resilience. In British patients 

lower resilience was an independent predictor of larger waist circumference. (Stewart-

Knox 2012)  

A 2016 study examined the relationship between resilience and health outcomes 

in adults. In this national cohort study they assessed 1,547,182 18-year-old military 

conscripts in Sweden from 1969-1997. They were given a standardized psychological 

assessment for stress resilience that consisted of a 20-30 semi-structured interview, after 

which they were assigned a score from 1-9. Participants were then followed up for 

hypertension between 1969-2012. The study found that low stress resilience at age 18 

years old was associated with increased risk of hypertension as an adult. They also found 

a positive additive interaction between stress resilience and BMI. (Crump 2016)  

 Two studies in children also seem to show promising correlations between higher 

resilience and better health outcomes. A 2016 study included 159 overweight and obese 

children from ages 9 to 18 years old.  They were admitted in Germany for a 6 week 

inpatient structured obesity treatment and teaching program. After completion of 

treatment they were monitored for 24 months.  The primary study outcome was weight 

reduction and decrease in body fat percentage.  They also examined psychological factors 

associated with long-term weight reduction. They found that the most important 
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psychological factors associated with long-term weight reduction included well-being, 

resilience, and interfamilial conflicts.  To measure resilience they used the Validated 

Resilience Scale (RS-11) developed in Germany. (Schiel 2016) 

  In 2007 a study evaluated 387 adolescents, aged 13-15 years old, in Norway. The 

adolescents completed the READ (Resilience Scale for Adolescents), the Short Mood and 

Feeling Questionnaire, the Social Phobia Anxiety Index, and the Stressful Life Events 

survey. They found that adolescents who reported higher levels of resilience had lower 

levels of depressive symptoms. No significant interaction effects were found between 

resilience and the stressful life events. Although similar to the ACE questionnaire asking 

adolescents to self-report on past life experiences, the Stressful Events survey only 

measured four life events. (Hjemdal 2007) 
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CHAPTER 4: RESEARCH PROPOSAL  

 

As discussed earlier, the relationship of adverse childhood experiences and poor 

health outcomes has been established. Resilience has been proposed to be a protective 

factor against the trauma of the stressful experiences; however, limited understanding 

exists if resilience can mitigate the health effects of ACEs. A few studies including those 

outlined above seem to show better health outcomes with higher measures of resilience, 

however, limited studies exist in children. The studies done in children all used varying 

resilience measurement tools, and all were done in populations outside the United States. 

Based on this existing knowledge and the current knowledge gap, we developed a 

research study to examine the relation between resilience and health outcomes in 

adolescents, particularly blood pressure, body mass index, and depression. We will also 

examine the association of ACE scores and the health outcomes to determine if resilience 

can mitigate the effect of ACEs on these health risks among high risk children.   

Research will be conducted at Temple Pediatric Care, an NCQA certified general 

pediatric clinic serving children in North Philadelphia for well and sick care. The clinic 

sees around 13,000 patients annually and is located in an urban low socio-economic 

community. The majority of patients receive Medicaid and the clinic is diverse, serving a 

majority of African American and Latino patients in addition to some White, non-

Hispanic patients, and a small portion of Asian patients. All children 12 years of age or 

older who present for their yearly preventative well care visit at Temple Pediatric Care 

are eligible for the study. IRB approval was obtained prior to starting data collection. 
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Consent of a parent or guardian of the child must be obtained as well as assent of the 

adolescent before participating in the research study.  

The adolescent will complete a short demographic questionnaire and then the 

Child and Youth Resilience Measure (CYRM) as well as the Adverse Childhood 

Experiences questionnaire. All questionnaires will be completed digitally on a tablet 

device using Redcap, a secure database management program. As part of the annual 

preventative care visit, adolescent patients have a blood pressure recorded as well as 

height, and weight measured. Patients also complete the Kutcher depression scale. This 

blood pressure reading, height and weight to calculate Body Mass Index, and depression 

screen score data will be collected and analyzed as part of the study.  

The two questionnaires used were chosen due to their validation and previous 

successful use in pediatric populations. The Adverse Childhood Experiences 

questionnaire (ACE-Q) was developed by the Center for Youth Wellness in San 

Francisco, California as a clinical screening tool to calculate clinical exposure to Adverse 

Childhood Experiences in children ages 0-19 years old. The questionnaire asks the 

adolescent to self-report how many experience types apply, not what specific experiences 

apply, therefore this tool was selected to maintain patient confidentiality. In addition to 

including the ten traditional ACEs the ACE-Q also includes a second section of early life 

stressors, including those that have been identified in the urban ACE study that was done 

in Philadelphia. The ACE-Q is available in three age groups, including an adolescent 

self-report version that contains 19 items. It is available in English and Spanish and takes 

2-5 minutes to complete. (Bucci et al 2015) 
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The Child Youth Resilience Measure (CYRM), was developed with youth in 11 

countries and is a 28-item, validated measure of the individual, relational, communal, and 

cultural resources available to the participant that are associated with increased resilience. 

(Ungar 2011) This survey, developed as a screening tool for youth aged 9-23 years old, is 

available in a 3 point or a five point response scale. There is also an adapted scale 

developed for children ages 5-9 years old. Initial development of the measure was done 

with 1,451 youth in 11 countries while validation was completed with two groups of 

youth in Canada (n=497, n=410). (Liebenberg 2012) Reproducibility agreement was 

achieved with confirmation of the subscales demonstrating adequate psychometric 

properties. The CYRM was included in Windle’s systematic review, however, the 

validation studies were not completed at the time of publication of the systemic review. 

(Windle 2011) The validation studies add to its psychometric property rating. For this 

current study, the three-point scale will be used as it is at a slightly lower reading level 

and decreases the time of administration. In addition to an overall resilience score, the 

tool allows for breakdown into three sub-scales, individual, caregiver context, and 

community context to examine resilience from multiple levels. The CYRM is estimated 

to take 10-20 minutes to complete.  

The health measures chosen for use in this study, Body mass index, or BMI, 

blood pressure, and the Kutcher Depression scale, were chosen due to ease of collection 

as part of standard of care for adolescent preventative care visits as well as being 

predictors of health problems in adulthood. Body mass index, or BMI, is a measure of 

body fat percentage used to determine individuals who are overweight and obese.  BMI is 

calculated by dividing an individual’s weight in kilograms by their height in meters 
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squared.  By definition, children who are overweight fall in the 85th to 94th% based on 

age and gender specific population-based references and children who are obese fall into 

the 95th and higher percentiles based on age and gender-specific population based 

references. Several studies have shown that being overweight or obese as a child is a 

good predictor for being overweight or obese in adulthood. Elevated BMI in childhood 

also predicted risk of hypertension in adulthood. It has been well established that obesity 

is a risk factor for a multitude of medical conditions including cardiovascular disease, 

diabetes, cancer, liver and kidney disease, sleep apnea, and depression. (US Preventative 

Task Force 2010)   

Blood pressure measures the force of blood pushing against the walls of the 

arteries. Elevated blood pressure in children is defined as a systolic blood pressure or 

diastolic blood pressure greater than the 90th% and less than 95th% based on age, sex, 

and height norms. Hypertension is defined as systolic or diastolic blood pressure greater 

than or equal to the 95th%. (13) High blood pressure is a known risk factor for 

cardiovascular disease, diabetes, and stroke amongst other medical conditions. (Flynn et 

al 2017) 

Depression is also a known risk factor for medical conditions, including 

cardiovascular disease, diabetes, stroke, and Alzheimer’s disease. The 6 –item Kutcher 

Adolescent Depression Scale has been found to be an efficient and effective screen of 

major depressive disorder with sensitivity and specificity rates higher than any other self-

report instruments. (Leblanc et al 2002) Patients are identified as probably not depressed 

with a score of 0-5, or possibly depressed with a score of 6 or above. 
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Data collection for the study will conclude when 450 adolescents have been 

enrolled. When data collection is complete, the data will be de-identified and analyzed. 

Statistical analysis will then be used with the primary study endpoint being the 

association between the resilience score as determined by the validated resilience 

questionnaire and obesity, hypertension and/or depression in subjects with ACEs scores 

of 4 or more.  A secondary endpoint is the relation between the ACE score and the 

adverse health outcomes. 

 

  



26 

CHAPTER 5 DISCUSSION AND FUTURE INTERVENTIONS 

 

This research can help lay the groundwork for future projects and ultimately 

interventions. First, this data will give baseline ACE scores for our practice, confirming 

that this is pertinent to our patient population. This baseline prevalence data can then be 

used in future studies and to obtain grant funding. Many have made the assumption that 

resilience is a protective factor against ACEs, with several intervention programs focused 

on building resilience; however, limited research exists to actually prove that. The results 

of this study can help us direct where to focus intervention programs. If higher resilience 

is found to be associated with better health outcomes then building resilience is a 

beneficial intervention to pursue. Additionally with the resilience tool being used in this 

study we can further breakdown the resilience score into subscales looking more in depth 

at personal contributors, family contributors, and community contributors to resilience. 

This can also help further refine where to target interventions.   

Along with lacking data on association between resilience and health outcomes, 

we also have limited data on how to quantify resilience. With several different measures 

being used we don’t know what resilience scores are considered protective or at what 

level they are considered inadequate. With the ACEs data most of the negative health 

outcomes are related to scores of four or more. We lack this knowledge for resilience 

scores. This study can help determine if administering a resilience tool is feasible with 

adolescents in a clinic setting and help determine if using a resilience tool like the CYRM 

is beneficial. If it is beneficial it can give more weight to how we are able to measure 

intervention outcomes.  
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Ultimately the end goal of all this research is to prevent the longer-term health 

impacts of childhood trauma. A complex multi-faceted problem will require a complex, 

multi-faceted solution. Several interventions exist and are being developed that intersect 

different aspects of the lifespan and different disciplines.  There are school-based 

programs, community-based programs, programs for children in the juvenile justice 

system and the foster care system. Some interventions focus on teaching self-regulation 

like breathing exercises or using tools like yoga. Others focus on parenting classes 

providing skills for parents to use with their children. Other programs are more treatment 

based care with therapists, counselors, and psychiatrists. While detailing all of these 

trauma-specific interventions is beyond the scope of this paper, I will discuss one 

overarching philosophy that is common to almost all of these programs and can be 

adapted to fit the medical system.  

Trauma informed care, also known as a trauma informed approach, is defined by 

the Substance Abuse and Mental Health Services Association (SAMHSA) as “A program 

or organization that 1. Realizes the widespread impact of trauma and understands 

potential paths for recovery; 2. Recognizes the signs and symptoms of trauma in clients, 

families, staff, and others involved with the system; 3. Responds by fully integrating 

knowledge about trauma into policies, procedures, and practices; and 4. Seeks to actively 

resist re-traumatization.” (SAMHSA 2018) SAMHSA promotes six core values for 

trauma informed programs including safety, trustworthiness and transparency, peer 

support, collaboration and mutuality, empowerment, voice and choice, and cultural, 

historical, and gender issues. Different than specific procedures or plans, a trauma 
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informed approach  reflects a broader culture shift within an organization that can then be 

adapted to meet the needs of that specific organization.   

This model of Trauma Informed Care has been adopted by smaller organizations 

and clinics and is starting to be adopted by larger institutions like hospitals and health 

systems. In the final section I will discuss two hospitals that have both adopted Trauma 

Informed Care but with slightly different implementation. I will then discuss some 

strategies we could employ at Temple Pediatric Care and the broader Temple Health 

System to become a Trauma informed institution. If we adopted this culture shift at 

Temple I believe it would create fertile ground for more trauma specific interventions and 

treatments to organically grow in the years to come.  

Children’s Hospital of Philadelphia (CHOP) has adopted SAMHSA's systems 

approach at their institution and is in the process of training all staff in the model. Rather 

than treating it as an additional requirement to add to the numerous checkboxes required 

for patient care they stress that it is instead a different way to provide care, more along 

the lines of universal precautions that exists in every patient encounter. Rather than 

adopting a specific content model CHOP has created their own core content that is then 

tailored to each team in the hospital. Their approach to trauma informed care focuses on 

appreciating the trauma that youth and families are exposed to from the communities they 

live in and even how the medical system can contribute to further trauma. CHOP strives 

to be culturally sensitive recognizing that culture extends beyond just race and ethnicity. 

In addition to understanding the impact of trauma on children and families they also work 

with staff to recognize how they can manage their own stress reactions and support self-

care. Currently training is provided to all staff through their departments in single 60-
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minute training sessions. They are also in process of completing a QI project during this 

shift to Trauma Informed Care. They are completing measurements pre and post training 

showing increases in favorable attitudes towards Trauma Informed Care and confidence 

in delivery of Trauma Informed Care. CHOP has also helped develop a Healthcare 

Toolbox to provide readily accessible tools to all providers.  (Murray, Kohser & 

Ramsden 2018)  

The Children’s Hospital of Wisconsin is another institution in the process of 

becoming A Trauma Informed institution. They use a similar definition as CHOP but 

unlike CHOP’s outward focus on patients and families first, Children’s Hospital of 

Wisconsin takes a more inward then out approach. They felt that the hospital had a strong 

existing culture and chose to integrate the Trauma Informed Care initiative into their 

already present culture. They chose to treat this initiative as a perspective shift in culture 

internally first espousing the belief of Sandy Bloom who says, “Trying to implement 

trauma specific clinical practices without first implementing trauma informed 

organization culture change is like throwing seeds on dry land.” Children’s Hospital of 

Wisconsin reviewed several existing models of Trauma Informed Care and then chose the 

Sanctuary Model which they felt best fit into their existing culture.  

Using this model they have also incorporated aspects of change management 

theory to implement this large scale health system change. They triaged departments that 

they felt had the highest need as well as would be the most receptive, starting mostly in 

the social services departments. The process starts with readiness conversations prior to 

implementation and then progresses over a 3 year timeline. Year 1 consists of training 

and planning. Leaders are trained first then all staff in a department with identification of 
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a department champion. Year 2 focuses on embedding practices with monthly concept 

boosters and adapting tools to the specific departments to ensure they can be used. Year 3 

is focused on evaluation of practices making sure people are actually using the tools and 

using them correctly. Children’s Hospital of Wisconsin is also in the process of creating 

evaluation measures to track progress. They are using quantitative methods, including pre 

and post surveys as well as 6 months post training surveys. They are also tracking 

professional quality of life, patient satisfaction surveys, and employee retention and 

turnover rates. In addition they are using qualitative methods mostly using focus groups 

to also evaluate progress. (Schutz & Paradis 2018)  

These two large institutions are examples of programs that are successfully 

implementing trauma informed care at a system wide level.  Temple Hospital’s mission 

states the goal to, “Provide access to the highest quality of care in both the community 

and academic settings” (templehealth.org)  while the Lewis Katz Medical School at 

Temple University includes in their mission to, “provide education that is patient 

centered and patient care that is administered with compassion and 

understanding.”(medicine.temple.edu) The health system identifies the three core values 

of respect, service, and quality to meet its aim, “To become the premier health system 

and employer of choice in the Philadelphia region.” (templehealth.org) If Temple’s 

mission is commitment to high quality, innovative care that is focused on serving the 

patient and community with respect and compassion, then taking into account what we 

know about the science of ACEs and trauma, becoming a trauma informed institution 

aligns with the aims of the mission.  
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This would require a culture change that takes years to fully implement. Most 

change management theories estimate that implementing large scale system culture 

changes take 5-7 years. While this full implementation takes years, both CHOP and 

Children’s Hospital of Wisconsin have demonstrated that small step-wise changes are 

still impactful along the way.  Making incremental changes also allows space for the 

overall plan to change and adapt to the institution’s unique needs.  Not only would it 

benefit how we treat patients and their families it would help employees as well. 

Employees working in the health system come with their own trauma experiences from 

their personal lives and often report secondary trauma from the stress of working in a 

demanding work environment like the medical field. Organizations that have 

implemented trauma informed care have found it also improves co-worker interactions. 

In addition to educating departments of the hospital and medical school, Temple 

could also broaden the scope to include the surrounding community. Temple already has 

strong relationships with several community organizations in North Philadelphia. Leaders 

from these organizations could be a valuable asset in helping to develop culturally 

sensitive trauma informed care programs. In addition, they could also receive training in 

trauma informed care to bring to their institutions. This education could also be spread to 

the community at large. It could be empowering to understand the impact of trauma as 

well as the hope of healing.  

Practically speaking, looking at Temple Pediatric Care clinic, becoming trauma 

informed would prompt re-evaluating some of our current policies.  We currently have a 

“No show policy” that states if a patient does not come for an appointment without 

canceling three times their chart is reviewed and they can be dismissed from the practice. 
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This policy was put into place to protect the practice from having negative financial 

consequences from the insurance companies as well as to prevent wasted appointments 

that could have been used for another patient. This policy does not account though for the 

reasons patients are not showing for their appointments, most often times due to stressful 

life circumstances like homelessness, death or incarceration of a caregiver, loss of 

employment or change in financial circumstances. We could intervene earlier after the 

first or second no show with a needs assessment and see what resources may be needed. 

We also have a late policy in place. If a patient is more than 30 minutes late they will be 

rescheduled unless they are an infant. While we do try to be flexible and accommodate 

patients when we can, this policy was put in place to facilitate patients being seen in a 

timely manner. A large number of our patients walk or use public transportation to get to 

clinic so while some aspects of adhering to a clinic schedule do need to be maintained we 

could be more creative in how to accommodate patients in a less punitive way.  

Becoming trauma informed should also change some of our screening practices in 

clinic. We do ask about social history, however, we don’t ask specifically about trauma. 

Some pediatric clinics use the ACE questionnaire we are using for the research study as a 

universal screen with all patients. Other clinics have parents of infants take the ACE 

questionnaire to intervene early in those families at high risk. Some clinics have 

employed the use of a specific question at the start of every visit like, “Since the last time 

I saw you has anything really scary or upsetting happened to you or family?” (Cohen 

2008 p 448)  Becoming trauma informed may also mean expanding the services we offer.  

Several pediatric clinics have trauma informed behavioral health providers available on 

site for trauma treatment. Once trauma healing has begun to be addressed, if we show 
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beneficial association with resilience, we can work on building resilience programs, 

cultivating skills in children, their parents, and the community that they can then pass on 

to future children. We could also create stronger relationships with local behavioral 

health clinics to ensure ease of referrals and access to treatment. Other clinics have used 

on site social workers, patient navigators, or programs like Medical Legal Partnership to 

help assist with immediate stressors and finding appropriate resources.   

Beyond the clinic or health system culture shift, work can continue to be done at 

the policy level creating more just systems that fight inequity in resources, access to 

schools, housing, and healthcare, therefore, preventing some ACEs from occurring in the 

first place. We will also benefit from more cross-disciplinary collaboration with schools, 

community programs, churches and other places of worship, amongst others to create a 

safety net for children and their families to help nurture, grow, protect, and heal. We 

should strive for a more just, equitable society. That means addressing the inequities 

associated with ACEs now but also addressing ACEs, offering healing, and resilience 

building to prevent further inequities in the future. The children of today will be the 

future of tomorrow so we owe them a chance to live healthy lives now so they can live 

healthy lives as adults who will be entrusted with the care of society. Oprah Winfrey, 

herself someone who has experienced several ACEs, has become a proponent of ACEs 

research and interventions stated it best. “Unless you fix the trauma, the hole in the soul, 

where the wounds started, you’re working at the wrong thing.” (60 Minutes 2018)  
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