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Abstract

The social determinants of health, defined as the conditions in which we live, learn, work, 

and play, undoubtedly impact health outcomes. Social adversity in childhood perpetuates over 

the life course and has consequences extending into adulthood. This link between social 

adversity and adverse outcomes extends to children undergoing liver transplant, with children 

from socioeconomically deprived neighborhoods experiencing a greater burden of morbidity 

and mortality after transplant. Yet, we lack an in-depth understanding of how to address social 

adversity for these children. Herein, we lay out a strategy to develop and test interventions to 

address social adversity for children undergoing liver transplant. To do so, we believe that more 

granular data on how specific social risk factors (e.g., food insecurity) impact outcomes for 

children after liver transplant. This will provide the liver transplant community with knowledge 

on the most pressing problems to address. Then, using the National Academies of Sciences, 

Engineering, and Medicine framework for integrating social needs into medical care, the health 

system can start to develop and test health system interventions. We believe that attending to our 

patients’ social adversity will realize improved outcomes for children undergoing liver transplant.
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Clinical scenario: Luis (age 5 years), transplanted 2 years ago for biliary atresia, in liver 

clinic for his annual appointment. When the hepatologist opens the electronic health record, 

she notices that his medication level variability index (MLVI) is high, suggesting poor 

medication adherence. She counsels the patient/family on the importance of taking his 

medications and advises them to set up an app on their smart phone. What she does not 

realize, however, is that the family has been receiving eviction notices from their landlord. 

They have been so pre-occupied with the threat of eviction that they have overlooked 

aspects of their child’s liver transplant care. This physician, without the proper tools at her 
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disposal, missed an important root cause of this child’s poor adherence and, in turn, missed 

an opportunity to improve this child’s adherence. Yet, a brief screening tool in the clinic 

waiting room may have allowed this clinician to identify and intervene on Luis’ unstable 

housing.

The social determinants of health, defined as the conditions in which we live, learn, 

work, and play, strongly influence health outcomes;1 health and disease are inextricably 

linked to factors extending beyond the walls of the hospital or clinic.2 The term “social 

determinants of health” reflects many intersecting domains, including structural issues 

like affordable housing, school quality, and neighborhood safety that lead to downstream 

consequences such as poverty. These environmental influences are particularly salient 

for children and accumulate over the life course.1 For example, exposure to violence in 

childhood leads to lower intelligence quotient (IQ) later in life;3 thereby limiting future 

earning potential. The link between social adversity and disease extends to hepatology. 

For example, food insecurity, an adverse social determinant of health, is an independent 

predictor for the development of non-alcoholic fatty liver disease (NAFLD) and liver 

fibrosis.4 Defined as “a household-level economic and social condition of limited or 

uncertain access to adequate foods,” food insecurity affects metabolic outcomes, possibly 

through consumption of poor quality, inexpensive, and high caloric density foods. Emerging 

evidence suggests that health care teams can affect patient health by addressing these 

environmental conditions. Intervening on food insecurity, for example, has led to improved 

glycemic control for patients with type 2 diabetes.5 Furthermore, screening for social 

adversity can be accomplished using brief, validated tools.6,7

Children undergoing liver transplantation are medically fragile and are at risk of impaired 

growth,8 reduced quality of life,9 and cognitive delays.10 Post-transplant, pristine allograft 

health is essential to ensuring long-term allograft survival. Therefore, these children are 

especially vulnerable to environmental influences. Social adversity can not only hinder 

the child/family’s ability to manage the health needs of a child after transplant11 but also 

may affect the allograft through biologic pathways that alter immune function and the 

inflammatory response,12 thereby jeopardizing the allograft organ’s lifespan. The result 

is that long-term outcomes for children after liver transplant remain suboptimal; with 

racial minorities and socioeconomically deprived children experiencing a larger burden of 

post-transplant morbidity and mortality.13–15 The Maxim Principle states that inequalities 

should only be tolerated if “they are the greatest benefit to the least-advantaged members of 

society”16 and provides a strong moral imperative to study and address social adversity as a 

possible key to improving child health and health equity.2

One barrier to addressing racial and socioeconomic disparities in post-transplant outcomes 

is that we do not yet understand the underlying drivers of these health disparities. Before 

we can develop high impact interventions to address adverse social determinants, we need to 

know which determinants have the largest impact on post-transplant outcomes. Yet, research 

and clinical guidelines on optimizing post-transplant care principally focus on individual- 

and center-level factors affecting care.17 However, before we can intervene on a patient’s 

social needs, clinicians will need better tools to allow for the provision of such holistic care. 

A more nuanced understanding of the most salient environmental factors contributing to 
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outcomes could spur innovation in post-transplant care delivery. In this paper, we describe 

what is currently known about disparities in pediatric liver transplantation, highlight our 

vision for a more equitable future, and define a path to getting there (Figure 1).

What We Know

The social science literature definitively demonstrates that measures of race and ethnicity are 

social constructs.18 Race, rather than a measure of differing biologic or genetic predilections 

to health and disease, represents one’s racial hierarchy stemming from historically 

inequitable race relations. Therefore, racial health disparities approximate the effects of 

institutional and interpersonal racism, segregation, and decreased trust in the healthcare 

system.18 While ethnicity is an overlapping social construct to race, it also measures cultural 

identification, capturing shared attitudes, language, and religion. Ethnic health disparities 

may occur from similar underlying causes as race and might also include indirect effects 

such as language barriers or differing health beliefs. However, these categorizations of race/

ethnicity do little to further our understanding of the underlying causes of racial and ethnic 

disparities and may do more harm by making racial and ethnic disparities appear to be 

genetically and biologically driven. Therefore, more nuanced individual and household-level 

measures of social risks and assets may allow for more precise risk categorization.

Socioeconomic deprivation indices, linked to one’s home address, contextualize one’s 

neighborhood and were developed to serve as a better proxy for the underlying 

determinants (such as segregation) that might account for racial and socioeconomic health 

inequities. These measures may approximate individual or household-level socioeconomic 

status. Socioeconomic status, itself, is a multi-dimensional construct that represents 

one’s education, wealth, and income, and can influence health from different levels 

(e.g. individual, household, and neighborhood).19 In our previous work, we utilized a 

composite neighborhood level measure of socioeconomic deprivation that incorporates 

poverty, healthcare coverage, housing, and education. This measure captures the relative 

socioeconomic milieu of the neighborhood that a child lives in and approximates the child’s 

household socioeconomic conditions. Yet, this measure is imperfect and likely overlooks 

certain children with adverse social determinants.20 Furthermore, it provides little specific 

information that can be used to strengthen child or family-level social assets or intervene on 

social adversity to improve outcomes for children at highest risk. Therefore, while measures 

of neighborhood deprivation might allow health systems to identify high risk neighborhoods 

for placed-based interventions at the population level,21 individual clinicians/liver transplant 

teams need more granular and readily available social risk data to properly address the 

underlying social needs.

Our current understanding of racial and socioeconomic disparities in pediatric liver 

transplantation is insufficient for targeting interventions (Figure 1, first panel). Although 

we have documented that Black race and neighborhood socioeconomic deprivation are 

associated with worse medication adherence, graft failure, and death after transplant,13–15 

highlighting these racial and socioeconomic disparities has not helped to narrow disparities 

and deliver more equitable care. New ways of surfacing health-related social needs in a 
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fast-paced hepatology clinic and new evidence on effective interventions will be critical to 

improve health outcomes.

Gaps in Knowledge

We highlight (Figure 1, second panel) that in order to move the field closer to delivering 

equitable outcomes for all children, we need a more nuanced understanding of how specific 

adverse social determinants contribute to worse outcomes for children after liver transplant. 

Such work would provide the field with intervention targets, and related interventions 

should be developed and refined to ensure they improve transplant outcomes. However, 

we must also acknowledge that there are determinants that will be more difficult for 

the liver transplant team and health system to influence. Connecting families to external 

social services or resources to cover out-of-pocket drug expenses feels more feasible than 

influencing the regional job market. Therefore, we suggest that the transplant field focus 

more immediately on household-level social risks that are potentially modifiable by the 

transplant team and health system.

Specific modifiable social risks closest to the healthcare system level of influence (Table 

1) include health literacy, material economic hardship (e.g. food insecurity, lack of 

transportation access), intimate partner violence, social isolation, caregiver mental health, 

and perceived discrimination in health care. These constructs can be screened for using 

existing screening tools and are important predictors of outcome in other pediatric 

chronic illnesses.6,21,22 Furthermore, we must enrich patient/family data about these social 

circumstances with a deeper understanding of the everyday medical and social needs of 

pediatric liver transplant recipients and their caregivers to better understand how social 

conditions influence post-transplant care. Finally, we must engage clinic stakeholders to 

identify strategies that do not increase the burden on the providers. Together, these data will 

provide the pediatric liver transplant community with a path forward to addressing the most 

pressing adverse social determinants.

Whether by adjusting care to accommodate child/family social conditions or by reducing 

social barriers themselves, acknowledging and intervening on social adversity is likely 

to affect both short- and long-term outcomes. Proximal outcomes might include total 

hospitalized days after transplant, re-admission, medication adherence, adherence to clinic 

visits and blood draws, and episodes of acute cellular rejection. Long-term outcomes 

might include medication adherence, adherence to routine blood draws, immunosuppression 

minimization, and Ideal Outcome – 3,15 a composite marker of morbidity in children after 

transplant, and quality of life. We should also track missed clinic and lab appointments. 

Finally, we should define and measure patient reported outcomes, such as care experience 

and trust in providers.

Opportunities for Social Care Intervention Research

In 2018–2019, the NASEM convened an expert committee to better articulate the ways 

health care systems might envision their roles and responsibilities around social care.23 

The committee defined five types of social care activities relevant to health care systems, 
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including Awareness, Adjustment, Assistance, Alignment, and Advocacy. In the liver 

transplant field, each of these activities will benefit from stakeholder engagement, including 

liver transplant team members, patients, and their caregivers, who can collaboratively 

identify intervention opportunities and critical research questions relevant to the course of a 

child’s transplant care.

Awareness refers to knowing what our patients’ specific social needs are. Research questions 

include if, when, how, and who should conduct social risk screening in liver transplant 

settings. Adjustment refers to activities to alter clinical care to accommodate a patient’s 

social barriers. As an example, could expanded telehealth in the post-COVID era reduce 

transportation barriers to follow-up appointments for liver transplant patients? Assistance 
refers to the ability of the health system to systematically refer patients with social needs 

to relevant social services. Research is needed on effective and feasible strategies for 

providing social services information and referrals, e.g. to medical legal partnerships for 

families threatened with eviction. Alignment refers to ways health care institutions can 

better align their own practices, e.g. data collection, aggregation, and sharing on liver 

transplant disparities, to improve community-level health and equity goals. In pediatric liver 

transplantation, more intentional alignment efforts across regulatory bodies (e.g. UNOS), 

societies (e.g. SPLIT), and learning health systems (e.g., the Starzl Network) could enable 

synergy and collective action. For example, just as 1 and 3 year survival outcomes are 

publicly reported, regulatory bodies could incentivize transplant institutions to provide 

social care by developing and reporting a ‘health equity’ metric.24 Finally, the NASEM 

committee underscored a final community-focused social care activity: Advocacy, which 

refers to work that changes policies that influence the availability of health and social 

services. In liver transplant, this advocacy work might target policies that determine the 

out-of-pocket expenses encountered by children/families after liver transplant. Together, 

these types of social care activities can help health care teams understand and intervene 

on the social and environmental factors that affect post-transplant morbidity and mortality. 

If more systematically incorporated into liver transplant care, we anticipate that they can 

fundamentally shift outcomes and improve disparities.

In the introductory case, we highlighted a child and family who face a threat of eviction. 

For this example, one promising strategy to address social adversity, and thereby improve 

outcomes, may be through the use of health advocates. Health advocates are members 

of the clinical team without an advanced degree who can screen and intervene on 

social risks, coordinate care, and facilitate self-management.25 In one randomized control 

trial in pediatric primary care, health advocates screening and referral to community­

based resources resulted in decreased social needs and improved overall health.26,27 In 

more comprehensive health advocate programs, health advocate ‘interventionists’ provide 

comprehensive services, including care coordination and skills training, to patients/families 

and have resulted in improved Type I diabetes outcomes.22 For these programs to be 

efficacious in pediatric liver transplantation, we must define and adapt the health advocate 

role to meet the needs of our patients, and then rigorously test the effect of such a program 

within our clinics.
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Clinical scenario, integrating social care into transplant medicine

Imagine again that same child, Luis, with evidence of poor adherence and whose landlord 

is threatening eviction. When the hepatologist opens the electronic health record, she not 

only notices that his MLVI is high, but she also sees that his parents have reported new 

onset financial strain on the social risk/asset screening form they completed in the waiting 

room. Rather than focusing exclusively on the importance of taking immunosuppressive 

medications, the doctor refers them to a health advocate who inquires more about the 

family’s financial circumstances and learns that the family’s landlord is threatening eviction 

for late rent payments. The child’s parents have been so pre-occupied with the threat of 

eviction that they sometimes forget to give their child his tacrolimus. Armed with this 

insight, the health advocate connects Luis’s family to an on-site Medical-Legal Partnership. 

The MLP team’s lawyer helps the family overcome the threat of eviction and stay in their 

home. The family can now focus on their child’s health; the MLVI normalizes at the next 

appointment. Evidence already exists to suggest that similar programs are both feasible and 

effective.21,22

Here, we lay out a path forward for the pediatric liver transplant community to address the 

disparities in transplant outcomes. As we seek to improve the children’s liver transplant 

outcomes, we must develop a robust system for identifying and addressing social adversity 

that caters to each child/family’s unique needs. We believe such a system will result in more 

equitable and durable long-term outcomes.
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Figure 1. 
Conceptual model for addressing adverse social determinants of health for children 

undergoing liver transplant.

The small boxes are individual social risks (e.g., food insecurity) that are associated with 

adverse outcome. Once the social risks associated with poor transplant outcomes are 

elucidated, we suggest developing and testing interventions aimed at these specific social 

risks to improve post-transplant outcomes.
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