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Background

Adverse Childhood Experiences (ACEs) can negatively impact the trajectory of a child’s life. ACEs are characterized by the broad domains of abuse, neglect, and household instability. The long-term health consequences associated with multiple ACEs include behavioral/learning problems, cancer, cardiovascular disease, mental illness, obesity, and respiratory disease1,2. Children with sickle cell disease (SCD) face unique challenges given the chronicity of their illness with associated pain episodes due to vaso-occlusive events. In children with SCD, increased familial conflict was correlated with increased behavioral problems3. Furthermore, familial socioeconomic distress was shown to be a predictor of increased SCD-associated functional disability and lower health-related quality of life4. In a study conducted at Johns Hopkins, adults with SCD who frequently utilized healthcare resources were nearly three times more likely to have family members with a psychiatric illness compared to adults with SCD who were low utilizers of healthcare resources5. Likewise, adults with SCD who had a parent with substance use disorder reported greater indices of chronic pain compared to adults with SCD who did not have this parental history6. Adults with SCD who had a history of interpersonal violence were also more likely to report increased chronic pain and opiate use compared to their counterparts who did not have this experience7.  

To our knowledge, there has not been a study assessing the impact of ACEs on vaso-occlusive events (VOEs) in children with SCD. Thus, the relationship between ACEs and pediatric SCD outcomes warrants further investigation. In this retrospective cohort study, ACEs will be measured using the Pediatrics Adverse Childhood Experiences and Related Life Events Screener (PEARLS), which is a newly developed standardized screening tool8. If there is a significant association between increased ACEs and worse pediatric SCD outcomes, there is an imperative need to 1) routinely screen for ACEs, 2) provide trauma-informed care, and 3) intervene early with stress-reducing and resilience-promoting strategies. The goal is to ultimately support children with SCD and their families to successfully navigate this disease and ensure the best possible outcome.   

Research Question

Are adverse childhood experiences (ACEs) associated with increased vaso-occlusive events (VOEs) in children with sickle cell disease (SCD)? 



Specific Aims
1. To assess the relationship between the level of ACEs (i.e., none, 1-3 ACEs, ≥4 ACEs) and the number of VOEs experienced by children with SCD over a 2-year period. 
2. To describe the prevalence of ACEs in families of children with SCD. 
3. To assess the relationship between the level of ACEs, treatment adherence, and opiate utilization across a 2-year period. 

Methods

Overview of Design

This study will be a retrospective cohort study. We will administer the PEARLS assessment at the present time point to obtain an understanding of life-time ACEs. We will use retrospective chart review to quantify the number of VOEs in the past 2 years (primary outcome) and gather socio-demographic information (e.g., race/ethnicity, gender, primary language, insurance type, employment status, marital status, and zip code to estimate socio-economic status). We will also use retrospective chart review to assess treatment adherence with hydroxyurea (i.e., lab monitoring with Hgb F and MCV). We will use the CURES database to access information related to outpatient opiate utilization. 

Study Subjects

The target population is all caregivers of children and adolescents with SCD ages 1-17. The accessible population is caregivers of children and adolescents with SCD ages 1-17 at UCSF Benioff Children’s Hospital (BCH) Oakland. 

Inclusion criteria are the following:
1) Caregivers of children and adolescents with SCD (genotypes SS, SB0, SB+, SC) ages 1-17 attending SCD clinic or being hospitalized at UCSF BCH Oakland in 2021-2023
2) Ability to complete the PEARLS assessment in English or Spanish

Exclusion criteria are the following:
1) Caregivers of children ages < 1 and ages > 17 with SCD
2) Caregivers of children with sickle cell trait
3) Inability to complete the PEARLS assessment in English or Spanish
4) Incomplete responses
5) Children who have required care at multiple healthcare systems with records that are not accessible by CareEverywhere

Our sample population is all caregivers of children and adolescents with SCD ages 1-17 attending SCD clinic or being hospitalized at UCSF BCH Oakland in 2021-2023. We hope that by recruiting participants from both clinic and inpatient hospitalization we can obtain a spectrum of patients with VOEs for whom the findings will be generalizable.  



Measurements

The predictor variable is ACEs, which will be measured by the PEARLS assessment. The PEARLS is a validated assessment, which categorizes the severity of ACEs based on the number of ACEs experienced by the child (low risk = 0 ACEs, intermediate risk = 1-3 ACEs, high risk = 4+ ACEs).8 The PEARLS assessment was developed and validated at the UCSF BCH Oakland Primary Care Clinic.8 Caregivers will complete the PEARLS assessment on behalf of their children if the child is < 12 years old. Both caregivers and adolescents will be invited to complete the PEARLS assessment if the child is ≥ 12 years old. We will also consider socio-demographic variables as covariates (e.g., race/ethnicity, gender, primary language, insurance type, employment status, marital status, and socio-economic status), as these variables may be confounders in our study.

Our primary outcome variable is the number of VOEs experienced by the child in the past 2 years. We can further characterize VOEs by treat-and-release ED visits vs inpatient hospitalization. Secondary outcomes are treatment adherence to hydroxyurea (measured by MCV and Hgb F) and outpatient opiate utilization (using the CURES database). 

Statistical Issues

Hypotheses

Null hypothesis: There is no association between ACEs and VOEs across a 2-year period in children with SCD. 

Alternative hypothesis: There is an association between ACEs and VOEs across a 2-year period in children with SCD.

Analysis Plan

The most appropriate statistical test for this retrospective cohort study would be a t-test, if defining ACEs as a dichotomous variable (< 4 vs 4+) and VOEs as a continuous variable. The test of association would be a risk ratio. We will also use univariable and multivariable linear regression to assess the relationship between ACEs, sociodemographic covariates, VOEs, treatment adherence, and opiate utilization. We will use descriptive analysis to determine the prevalence of ACEs in families of children with SCD.

Sample Size Estimates

Assuming α = 0.05 and β = 0.2, with an effect size of 1, using the means – sample size calculator, the estimated sample size would be 193 (77 with 4+ ACEs and 116 with < 4 ACEs). An effect size of 1 was assumed, since a difference of even 1 VOE would be clinically meaningful. The estimated standard deviation was obtained from a study by Frei-Jones et al., which revealed a range of 1-12 VOEs per year in children with SCD and s.d. ~2.4.9  The predicted proportions of participants with 4+ ACEs is 0.6 and less than 4 ACEs is 0.4, based on findings of prevalence of ACEs at a primary care clinic in Oakland.8  This study has 80% power to detect a 0.417 (standardized effect size) difference in VOEs relative to ACEs exposure. 

Alternatively, using the proportions – sample size calculator, with an estimated baseline VOE risk of 0.10 in children with SCD who experienced < 4 ACEs and exposed VOE risk of 0.30 in children with 4+ ACEs, the estimated sample size would be 153 (92 with < 4 ACEs and 61 with 4+ ACEs). This study has a power of 80% to detect a 20% difference in VOEs relative to ACEs exposure. 

Ethical Considerations

We are in the process of obtaining IRB approval for this study. For every participant, we will discuss the Informed Consent and reassure families that their participation does not affect their child’s care. It is critical that all participants make a voluntary decision to enroll in our study. 

The process of completing the PEARLS assessment for ACEs may be traumatic for some caregivers and adolescents, as it may trigger memories of negative experiences from the past. In order to account for this issue, the PEARLS assessment for our study will be administered by staff psychologists affiliated with the UCSF BCH Oakland Division of Hematology/Oncology. Scores on the assessment ≥ 1 will result in an invitation to follow-up with the staff psychologist to address any concerns. 
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